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THE NEW

FT-1000 .....vcox

The FT-1000 is a new top of the range all mode h f.
transceiver that is the result of more than 25,000
hours of intensive research by Yaesu’s top design
engineers. They have adopted a completely new
approach to the application of digital and RF
technology. The extensive use of surface
mounted components has allowed six
microprocessors and five Direct Digital
Synthesisers to be integrated with a simple to
use operator interface to give a highly reliable
full featured transceiver that has been
optimised for serious h.f. applications.

transceiver and discover how you can
open up the bands.

Please write or call SMC or your local
authorised Yaesu dealer for the full
specifications of this dynamic new

YAESU

UK Sole Distributor

South Midlands Communications Ltd
S.M. House, School Close,
Chandlers Ford Industrial Estate,
Eastleigh, Hants SO5 3BY
Tel: (0703) 255111

Prices and specifications are subject to change without notice
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RS, m-' Convenhon Hall 7 d
b@?/ ietseme®h'ands on' experlence
mols from the entire ICQ |
wh|ch includes base station ‘t;rz',“ﬁmf ceivers,
receivers, mobiles and handhelds. BCNU!¢

-

"'To promote_,ihe hobby for everyone, ICOM (UK] are proud to

be theonly Ham manufacturer to h 'v‘e:s;?mied the Novice
Licence Projegct Meam by sponsoring the RSGB's "Amateur

Radio forBeigh Wn ogaivailable from thesRSGES

Datapost: Despatch on same day whenever possible.
Visa & Mastercards: Telephone orders taken by our mail order dept. instant credit & interest free H.P.
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Count on us!

lcom (UK) Lid.
Dept PW, Sea Street, Herne Bay, Kent CT6 8LD. Tel; 0227 741741 24 Hour. Fax: 0227 360155



South Midlands Cc

Southampton (0703) 255111 Leeds (0532) 350606 Chesterfield (

SPRING SALES

WHY NOT SHAKE OFF THE WINTER BLUES WITH
A SPRING SPECIAL FROM | SMC

We are pleased to offer
FREE with every FT-23R,
FT-73R, FT-411, FT-811,
FT-911 &FT-470 cm FNB9
NiCad Pack and NC27C
Charger.

This makes these some of
the best value hand-helds
around.

FT-23R £209 FT-73R £229
FT-411 £225 FT-811 £239

FT-911 £329 FT-470 £369

N.B. Prices may change due to the
increase in VAT.

OR THE INCREDIBLE FT-736R

With a FREE 6m module, a
saving of £245 on the normal
retail price.

You pay only £1389 for
arguably the world's best
multibond VHF /UHF Station

* ALL THESE OFFERS AVAILABLE FROM 14th MARCH TO %
30th APRIL FROM ALL SMC BRANCHES

Southampton (0703) 255111 Leeds (0532) 350606 Chestertield (0246) 453340 Birmingham 021-327 1497 Axminster (0297) 34918
SMC HQ, School Close, SMC Northern. SMCMidlands, SMC Birmingham. Reg Ward & Co. Ltd.

Chandlers Ford Ind. Est. Nowell Lane Ind. Est. 102 High Street, 504 Alum Rock Road, 1 Western Parade.
Easwegh. Nowell Lane, New Whittington Alum Rock, West Street.

Hamts SO5 3BY. Leeds LS9 6JE. Chesterfield, Bummgham B8 3HX. Axminster,

9am.-5pm. Mon-Fri 9am.-5.30pm. Mon-Fri 9.30am.-5.30pm. 9am.-5 00pm. Tues-Fri Devon EX13 5NY.
9am.-l1pmSat 9am.-1pm Sat Tues-Sat 9arm.-4pmSat. 9.00aom.-5.20pm. Tues-Sat
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SEE US ON STAND

C2 & C6 AT THENEC
ON SAT 27t & SUN 28t APRIL

FOR THESE AND OTHER SPECIAL OFFERS AND THE
WHOLE YAESU RANGE OF EQUIPMENT

~

y

~———— SMC...For all your accessories ———

ROTATORS

Superb engineering standards combined with
pin sharp setting accuracy means new
- 1technology from Yaesu.

'ROTATORS
ARZ00XL '~ OFFSET TYPE 3 WIRE ; [
[ 6250 BELL TYPE TWIST/SWITCH CTL £7800 C
6-400 BELL TYPE METER CONTROLLER .—....€148.00 €
G-400RC  BELL TYPE ROUND CONTROLLER ... £178.00 ©
6-600RC BELL TYPE ROUND CONTROULER-.... ... £23500  C
G-800S0X BELL TYPE 450 DEG VAR'SPD &, i £325.00 €
G-1000S0X'  /BELL TYPE 450 DEG VAR SPEED .. ; [
G-2000RC . "'BELL TYPE ROUND CONTROLLER ..., £445.00 O
“-500A ELEVATION METER CONTROLLER _. £13900 €
'6-54008 - AZIMUTH/ELEV DUAL CONTROL ... £375.00 D
656008 AZIMUTH/ELEV DUAL CONTROL 0 0
RC5-1 BELL TYPE ROUND CONTROLLER ............ £219.00. © G
RC5-3 BELL YYPE PRESET ..iuve. i nrine o E275.00 6
RCSA-3 BELL TYPE VAR SPD & PRESET ... 3. £425.00 , C-
RC56-3 BELL TYPE VAR SPD & PRESEY ....50.:5.. 67500~ O
| 'ROTATOR HARDWARE
AR200AB . -ALIGNMENT BEARING AR20OXL ... £17.50 8
GS-050 ROTARY BEARING 1.5 MAST ... B
Bs-065 ROTARY BEARING 2" MAST B
GC-038 LOWER MAST CLAMP.G-400.600 efc .. B
9523 CHANNEL MASTERCBEARIRG ... B,
CKa6 ROTARY BCARING 1.5-2.5 MAST . B
[} LOWER MAST CLAMP RCS SERIES . c
COMPUTER INTERFACES FOR 6-5400/G-56008
1F-100PC . UF C/WLEAD & SOFTWAREIBMPC. | €13900 B
IF-100C84  UF C/WLEAD 7 SOFTWARE CBMB4/128 £145.00 8
ROTATOR CONTROL CASLE
RC6W' GWAY G-250, 400, 600, RC KR500 PER MTR  £0.66
RCEW. 8 WAY £-2000 CREATE SERIES ... £0.72
CARRIAGE:
ROTATOR CABLE

53,50 UP TO OVER 20 MTS, OVER 20 MTS £5.00

STRUMECH VERSATOWER
STANDARD 13M20 BERIES
13M20P25  -Z5FT POST MOUNT ..o

13M20P40  *40FT POST MOUNT oo
13M20P60 - 60FT POST MOUNT ... ...

13M20FB25  25FT FIXED BASE MOUNT .., i £317.40
13M20FBAD. - 40FT FIXED BASE MOUNT . .£481.85
13M20FB60 ~ 60FT FIXED BASE MOUNT .cce.tcc . corny.. £596.85
13M208P25. ~ 25FT BASE PLATE MOUNT ... cormmispne.. E541.65
13M20BPA0  40FT BASE PLATE MOUNT ool . £750.95
3M20BPE0  “BOFT BASE PLATE MOUNT ..

13M20M25:
13M20M40
13M20M50

25FT MOBILE TOWER +.....o.c
A0FT MOBILE TOWER ...
60FT MOBILE TOWER ...

HEAVY DUTY {8M20 SERIES

16M20P40 , 4OFT POST MOUNT ...
‘18M20P60 . 60FT POST MOUNT
'Y6M20P80. 80T POST MOUNT .
{§M20FB40, - 40FT FIXED BASE MOUNT ..
16M20FBE0  60FT FIXED BASE MOUNT ...
16M20FBBO  BOFT FIXED BASE MOUNT _.
16M20BP30  40FT BASE PLATE MOUNT
16M208P60 - 6OFT BASE PLATE MOUNT
16M208PB0°  BOFT BASE PLATE MOUNT ..
{8M20M40 © 4OFT MOBILE TOWER ...

6M20MB0 ©* 60FT MOBILE TOWER ... n..:.-.a
16M20M80 ©  BOFT MOBHLE SOWER ,.........
MIDITOWER 13M10 SERIES

18M10P30- | 30FT POST MOUNT ... oo

13M10BP30  30FT-BASE PLATE MOUNT
13M10PB30  30FT FIXED BASE MOUNT _._.
36FT VERSIONS OF ABOVE. 1 EXTRA SECTION ADD

.. £481.62
85

ALL TOWERS EXCEPT MOBILES ARE AVAILABLE FROM STOCK.
10M10 SERIES SUPPLIED WITH STANDARD WINCHES. 13M20 &
18MZ0 SERIES ALL SUPPLIED WITH AUTO BRAKE WINCHES

ALL ARE SUPPLIED WITH H2R HEAD UNIT DRILLED TO TAXE
65-065 BEARING, HOLDING DOWN BOLTS FOR BP AND 7B
TOWERS ARE AVAILABLE AT £28,75 PER SET EXTRA

F ALTERNATIVE WINCHES AND HEAD UNITS ARE AVAILABLE AT
EXTRA COST. -
‘DELIVERY 1S BY QUOTATION DEPENDENT UPON DISTANCE.

SWR/PWR METERS

FSTI0V S-VG0MHZ ~ 15/1500W PEP . oi o E107.80
FSIOIMH. 2-30MHZ  2002000W oo i o £42.25
PS?11H YUMHZ  200200W  HEAD/DISPLAY:L. 4. £43.65
FST1IV 50150MH2. . 20/200W S £43.88:
FS7IU 430-440MHZ 5/20W °  HEAD/DISPLAY ... £43.68
FSTIC 26-30MHZ  1Q/100W  HEAD/DISPLAY ... £2455
' WT208 130-440MHZ. 20/200W  HEADDISPLAY ... £52.75
' "FS200L 3-150MHZ - thow

FS200 T FIS0MHZ  Sr20W 0

SWR3E 3.5-150MHZ | 20/20011000W

0110 1.5-150MHZ" 10/100W .

OSCAR-1718  3,5-150MHZ REL POWER/SWR Iwin meter .....
P25 140-524MHZ SAS150W oo £11995
¥s60 1.6-60MHZ  20200/2000W ....o0.csmimc ool
Y8500 140-525MHZ  4/207200W

CM-420 2WTOCMS  15/50W MIN) ...

€O-120 1.8:200MHZ  15/80/200W ...

€D-160H 15-60MHZ  *20/200/2000W

'CD-2700  140-525MHZ 15/60/200W ..

IMPORTANT!
Prices may change
due to the increase

in VAT.

PRICES FOR POSTAGE ON ALL THE ABOVE
ITEMS ARE CODED AS FOLLOWS;

A =175

825400

C = £6.00

D =£10.00

E=215800

WIEP D EDDREDRBODD S @ED

B Free Finance on selected items, subject to status. Details available on request.
& Up to £100instant credit, a quotation in writing is available on request, subject to status.
8 Yaesu Distributor Warranty, 12 months parts and labour.

L e

& Carriage charged on all items as indicated or by quotation.
\ VISA |
L]

& Prices and avdilability subject to change without prior notice.
& Same day despatch wherever possible.
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YOU WILL ALWAYS GET THE BEST DEAL AT COMET

" ANTENNA
‘The effective aerial’
3 NEW ANTENNAE

SEE US AT B10 — Black mini dual bander,

non radial £16.65

B20 — Black slim line,
dual bander £23.20
CHAG6 — Vertical for 80, 40, 20, 15, 10
w “ODE" and SIX with loaded radials £225

EE GPX2010 Highest Gain Dual Band Base antenna in the
) WORLD!

éi?suse"e[?lg)gg gés‘dagu 13{2 1500 ONLY 95

A LL M AJO R B RA N Ds o N OFFE R CHL;?g NEW%';BaI:d Bsgirfigll‘o?o[?ual éand Handhelds ....£11.85

MANY MAJOR ITEMS AVAILABLE — T2 T4t1232, e U 508, "f‘o%'w""an'fy"'z?ms! o

I N TE R EST FR E E! CHL23J 144/432 Mhz 2.15dB/3.8dB 100W Only .44 metres £16.95

CHL24J 144/432 Mhz 2.15dB/5d8 100W 0.8 metres long ....£25.30

DUAL BAND HANDHELD TRANSCEIVERS CHL250H 144/432 Mhz 3.008/5.508 200 Watts 0.95 mlre:alzo:g

EXPANDED RECEIVE CAPABILITY AVAILABLE 2!‘8 'TI‘I“ nobiles 1 hess f—

2x4M 144/432 Mhz 4.5/7.2dB 150 watt 1.53 metres
c24e7 (| TH77E |}

FT470R 528 mﬁm & UAL BANDER fataing th asies caer it soevrer
Icu M & KE quu D chEsu STAN DAH D 2x4MAX 144/432 Mhz 8.508/11.9d8 ZMWanSAmetmN G“F;bgr;
£3491! £389 or N RS £379 or 24WX 1441432 Mhz 6.5/9.00B 200W 3.18 metres Glas;lalt;rg

24SUPER Il 144432 Mhz 6./8.408 200W 2.43 metres Glasshbre

CASH PRICE £130 o £399 £127 wer 177135

2XAFX Compact 1441432 Mz 4.5/7.20B 200W 1.79 metres £55.80
+9x€28.77 CASH PRICE +9x£28 DUPLEX & TRIPLEX Zis alloy diecast
CFX5140 50/1441432 Mhz 800/800/500 Watt PEP 5508 lsg;asu?s
H.F. TRANSCEIVERS WITH GENERAL COVERAGE CFA13N 43311296 Miz S00/200W PEP 558 isolation “N-
CF416 144/432 Mhz 800/500W PEP 6008 isolation ......... £26.80
NEW TS850S 1C-735 FT747GX B SA Saries 10 order oaly. MOND BANDER MOBILE ANTENNAS
KENWOOD BARGAIN! YAESU JST135 CA285 5/8 wave 3.50B 300Watt 1.32 Metres Base loaded ...£15.00

CA287C 7/8 wave 52.d8 200W 1.89 metres double co-phase £22.50

’ CA430TM 3 x 5/8 wave 432 Mhz 6.808 150W 1.47 melres ...£29.95
@ £1,195 MONOBAND BASE ANTENNAS

) or ABGR1 S/Bwave Grood Pare 144 M2 3408 200W 1.4 mees

£24.5
£549 £399 per AgCZZA 2 5/8 wave 144 Mz 6. Sgﬂgoﬂ‘zmelres i
ABC23 3 x 5/8 wave 144 Mhz 7.8d8 200 W 4.5 metres
’ +9x288.33 ABCT1 5/8 wave
ground plane 432 Mhz 3.4d8 .54 metres .

LIMITED AVAILABILITY CASH PRICE LIMITED QUANTITY! ABC72 2 x 5/8 wave GP.432 Mhz 200W 5,608 1.07 melres  £34.85

CA712EF 432 Mhz Twelve x Haif wave! 9.508 3.10 metres ...£55.00

RECEIVERS AND SCANNERS HF & 50 MHZ
CHA-5 Vertical with Loaded Radials for 80/40/20/15/10 M 200W SSB
5.29 Metres. Features trifilier wound toroidal core

- SPECIAL OFFER £199.00
' AR1000 . . : .
REw AOR NEW! 5 : £67.
NRD535 £249 MVT7000 e PORREETY | Caz/0iscONE & HANONELD ANTENNAS
£1.095 & 3 nr b L / 3 CRZ1208 A Unique wide band Active antenna S500H2 to 1500 Mhz 1.24
umires Avamrairy | [ £83 oer £POA £599 05180 Discon 2013004 & T 62/70/23 30050
CRZ-07 Mobile Wide-band Active

See the superb range of Comet antennas at

DUAL BAND MOBILE TRANSCEIVERS Pedor?v:J;::eO\%?tgre::ac;lri\?)slvliry‘.‘;rr:s\cComet
C5608D _ ~ “The effective aerial”

NEW! IC3220E
STANDARD NEW! SAVE MONEY WITH OUR

KENWOOD |-l Frs2o0 |(@FSEENER | 0% FINANCE

\ - YAESU ; . Our zero interest terms are available on
£449 or ¢ ’ " many major items, see examples in this ad.

. Please call for a quote on your choice —
£150 oer £POA Arrow sell all major brands as authorised

+9x£33.22 £217 DEP + 9 x 84 CASH PRICE dealers,

For a good

deal - a fair
: deal - the

hest deal

HEAD OFFIGE: BLASGOW:
; Unit 17 WIGAN: 7
5 The Street, Hatfield Peverel, Six Harmony Row ¢ LEICESTER:

3 &

+9x218.44 CASH PRICE

YOUR ORDER CAN BE TELEPHONED WITH EREDIT
CARD DETAILS & OESPATCHED IMMEQIATELY!
FREE FINANCE DN MANY MAJDR ITEMS AT RRP.
[Ask for details of qualifylng items —
see examples above).

Cheimsford, Essex CM3 2EJ Boven freenewmvarcade | DAVE FOSTER (Agent)
Tel: 0245 381626/381673 Wi g fliior 0653 HoRag

Ashton-in-Makerfield Latest call
Fax: 0245 381436 Teh 041 445 3060 Sovpin

; Wigan. Lancs 8.30pm please!
) | 10942 713405 ‘
Hours: 8-5 (Closed Thursdays) Hour(’élgﬂl?iz?dmwm
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MICRONTA®

AL
WA

ZERO POINT
ZERO ONE
VOLTS AC

Talking Multitester. Press a button on the probe
and the meter calls out it's reading in clear
English. The reading is also shown ori the unit’s
large easy to read LCD display. Features
autoranging, autopolarity, continuity sounder,
diode-check and over-range indicators. 10
meéohms input. Measures to 1000 VDC, 750
VAC, 300 mA AC/DC, 30 megohms. Measures:
61316 x 35/32 x 1V4".

InterTAN U.K. Ltd., Tandy Centre, Leamore Lane, Walsall,
West Midlands. WS27PS Tel: 0922 710000

Practical Wireless, May 1991 7
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ICOM

IC-R100 - WITH SSB!

PR

a
A/ o

Q.

IC-R100 Mobile/Base Receiver
now with SSB!
WHY SETTLE FOR ANYTHING LESS!

For the enthusiast who prefers a more
permanentinstallation, the IC-R100is ideal,
giving full frequency coverage of 500kHz-
1800MHz and AM/FM/FM wide modes of
operation. The IC-R100 boasts 100 memory
channels to store your favgurite stations
and has features similar to the little pocket
receiver. ONLY FROM US - WITH SSB!

£510 inc. ssB or 48 Monthly
payments of £18.36

STANDARD C528

Probably the most versatile
dual band handheld
available!

Packed with so

many features

that we haven't

the room to list

them all. But we

will try a few:

Full Duplex

Dual Receive

Extend Cover

Programmable

Offsets

DTMF

5 TONE PAGER

RECEIVE 130-175
330-470
820-960

OPTIONS: CTCSS

£349

or 48 monthly
payments of
£12.57

Opening Hours Monday-Friday 8.30-6.00pm
Saturday 9.00-3.00pm

NEW reserved car parking at rear of showroom.
ALL EASY TERMS ARE BASED ON AN APR of 34.4%

FIRST
AGAIN!!

‘The Ditherers Delight'
7 DAYS!!

'Change of mind time'
If you wish, you can exchange any
rig within 7 days of purchase.

ICOM ic-R7000HF Receiver
500kHz - 2GHz

-
-

£999
Yes, 500kHz to 2Ghz CONTINUOUS
receive in one unit. Using the ICR7000
multimode facilities. This probably makes
the “Two in One" ICR7000HF Receiver the
most versatile scanner available today. Be-
cause of the enormous frequency cover-
age. It has 200 mode sensitive channels for
increased flexibility.

ICOM ic-726 HF

Transceivers for both mobile or base -
the 726 HAS 6 meters inc.

R P, 4 & vy

PHONE FOR OUR PRICE
YOU WILL BE AMAZED

| and antenna.

ICOM The New
, Amazing IC-R1
Scan Receiver

Now at a new
amazing price!

£369

48 Payments of £13.29
per month.

Frequency range 100kHz
t01300MHz no gaps AM
or FM Also available on
easy terms.

Other scanners
available: Jupiter I,
Fairmate and Uniden.

THERE ARE NOW 3
PLACES TO SAVE
MONEY:

1. ABANK
2. A BUILDING SOCIETY
3. ARE COMMUNICATIONS

WE'RE KEEPING THE
WORLD TALKING!

A DREAM COME TRUE

Bored with two metres?
Then why not turn that 2m rig
onto the HF bands

HX240
TRANSVERTER

FT290R I} £395
2 METRE TRANSVERTER TOKYO HX240
Transverter £239
WITH AUTO SWITCH £259
With the HX 240 feed in 3to 10 watts on 2m and transmit
on 10-15-20-40 or 80 with 40 watts output.

Once again
ARE COMMUNICATIONS
BREAK THE
PRICE BARRIER!

Now a 2 metre Hand - &
Held transceiver
made by Kenpro.
Model KT22E for

£144 inc. vAT

Package includes
NICAD pack charger

Fully synthesised
Thumbwheel tuning
10MHz cover on RX
1750kHz Tone Burst P‘
600kHz Shift for
repeater operation

Low and High power
switch

* % % % %

SAVE OVER £150
YAESU FT-747 NOW
£529 inc. FM Board CW & AM

Filters are available at £35 each

AVAILABLE WITH NO DEPOSIT AND 48
MONTHS TO PAY £19.05 PER MONTH.

The FT747 HF Transceiver SSB/CW/AM (and op-
tional FM) 100 watts pep output on all HF bands
and general coverage on receive 100kHz-30MHz.
Dual VFO 20 memories.

ARE Communications, 6 Royal Parade,
Hanger Lane, Ealing, London

WSA1ET. England

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

Practical Wireless, May 1991




Waters & Stanton 0702 206835

BEST PRICES! FAST MAIL ORDER - or 204965

The Serious Alternative

® First in Europe!

2 Metre Handheld
+ AM Airband Rx]

Range: AM 108 - 138MHz
M 138 - 180

DJ-160EA omd DR-112EM
£229 === \iSER'S MOBILE!

The DJ-160EA is the ’

P T = T ey

2m FM e 25 Watts @ 5 Watls Low Power @ 14 memories ®
6 channet sicps ® 4 Scan modes @ 1750Hz tone ® Reverse
repeater ® Memory skip  Priority ® Call channel e fist mic
@ Mounting kit @ Built in speaker

i natural progression
from the DJ-160E. Ex-
actly the same package
but with a much wider
coverage and the addi-
tion of AM airband, a
first in handhelds. The
| wide frequency range
coupled with all the
standard features of the
DJ-160E give the new
DJ-160EA an unrivalled
specification.  Standard
features include 3 or 0.5
Watts output, LCD dis-
play, keypad selection,
rotary frequency con-
trol, 21 memories, scan
and priority, reverse re-
peater, 5-25kHz steps,
DTMF decoder, auto
power off, DC-DC 12V

oiamovo_— Are A

Ham’s Best Friend!

If you want the very best antenna for VHF or UHF
then choose from the range that is stocked by most
amateur radio dealers! Diamond give you more gain
and quality £ for £. They are tough, sleek, pre-tuned,
and have a spares back-up that is second to none. All
“X” series models are fibre glass encapsulated and
knock down into sections for easy transport. And if
after purchasing, you are not convinced that they are
great value for money with super low VSWR’s, simply
return the antenna to us within 14 days for a full
refund. Now that’s the kind of confidence that our
competitors don't have. Nuff said!

JAYBEAM ' AZDEN ‘MIZUHO . REVEX JUPITER ALINCO

converter, 700mAh INCLUDES .
pack, rapid AC charger. TONE CP22J  2m 2x %th 6/5dB gain - 4995
Add to this AM airband DJ '560E sQUELCH | The following have patented “C” load phasing.
coverage and you Will  2m & 70cm 2W #130-174 & 400- X-50  2m/70cm 4.5/7.2dB 1.7m !
see why the DJ-160EA  520MHz Rx eKeypad entry eRot- X-300 2m/70cm 6.5/9dB 3.1m 89.00
is destined to become ::?/ 1‘5'_?'/" k;{f A osll/csqsu f}’;”%’ﬁ? X-500 2m/70cm 8.3/11.7dB 129.00
the best selling handheld  oDual Watch eScanning oBell | X700 2m/70cm 9.3/13dB 195.00
gt e O b | D0 Actve base 1.5-1300MH 9.00 |
e | G a 5 ive base 1.5- z 4
DI-460E...£229  tfmispss 505573 | D.Sts  Acive mobie s aboe .0
(70cms) features. ®Phone for details. CP5 80-10m Hf vertical complete! 189.00

SAE for 26 page Diamond Catalogue. Fabulous!

DR-590E | KENWOOD SPECIALIST DEALER
2M & 7T0CMS 75 S50

£1295 +
FREE PSU!

All Models stocked Full 12 month warranty
Best Deals! Phone for latest

ICOM

KENWOOD YAESU

. " EALS!
2in&70cu;‘;o45Wax;|8;4100r5Waxulow owerODualwa;{cbOFul}{DuplexOAutomalic Wide FAngan stock D *
epeater Memory @ ies ® Auto Band Change ® ter @ 6 ch |
steps 5-25kH2 ¢ Brightness control @ Priority @ Bell Function & Detarbable fronpanel | TS-140S  Compact HF rig + FREE PSU! ........c........ £862
option # Built-in speaker ® Fist mic and full mounting kit ® 150 x 50 x 178mm. TS-440S Classic HF rig + FREE PSU! ..... o £1138
S a y TS-680S HF with 6 metres + FREE PSU!. £985
MAMMOTH HAM RADJO SALE, SUNDAY 19th MAY, TL-922  Hunky 2kW Linear in stock! ....... £1495
al"oiir 'Hackley ‘premises. 10 a.m.-4 p.m. }%‘7_?_%‘3 sz/;’gm"jS ‘Epa‘;‘ Ex ‘;’el‘-‘ol'fl’,e!gmd-;---x- fggg
ow. & bised. Fawinm : ' § g - ualband handy + Free High Gain Ant.......
New & Used. Equipnient, Bring & Buy, Junk Stall TR-751E  2m All Mode + FREE PSU! ooovvvce.oeoesoes £599

Super Prices, FREE Refreshments! Well worth a visit.

Retail and Mail Order: 22 Main Road, Hockley, Essex SS5 4QS. Tel: (0702) 206835/204965
Retail Only: 12 North Street, Hornchurch, Essex. Tel: (04024) 44765
VISA & ACCESS MAIL ORDER. 24 Hour Answerphone. Open 6 Days a Week 9am-5.30pm.
Rail: Liverpool St./Hockley or District Line/Hornchurch

ALL MAJOR BRANDS STOCKED LARGEST IN SOUTH EAST
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Communications Centre (photo Acoustics Ltd.)

.-

Once again Kenwood stamp their authority on the
HF transceiver market with the introduction of the
latest in their ever popular “8” series transceivers,
the TS-850S.

Designed to fit the market between the TS-440S
and the TS-950S, the TS850S is another landmark
in top performance transceivers for the operator
who knows what he wants and can appreciate the
real performance advantages which come from
owning Kenwood equipment.

In a major new transceiver, there are so many
features and subtle details of operating convenience
that it is quite impossible to describe them in a few
words. Suffice to say that 1Hz tuning rates from an
advanced DDS driven synthesiser, and a +24dBm

}
TS-850S Greatness Re-asserted

TWO-WAY RADIO @ AMATEUR RADIO @ AUDIO VISUAL @ SALES & SERVICE
58, High Street, Newport Pagnell, Bucks. MK16 8AQ Tel: (0908) 610625 Fax: (0908) 216373

e —

_(‘ir?ﬂ’ﬂ‘db... 800w

intercept point will give you a flavour of receiver
performance, whilst a transmit output power of
120W and an optional Digital Signalling Processor
(DSP) will put you in top place on the bands.
New Product Information sheets are available on
request, and of course the TS-850S will be on
show. We are happy to talk about and demonstrate
why we sincerely believe that the TS-850S will
satisfy your operating needs; whether these are
keeping in touch with friends on 80 or chasing
some rare DX on 20.

The TS-850S; Kenwood have taken you another

step forward. See it soon.
TS-850S ... £1,295.00 inc VAT

FAIRMATE HP200

1,000 CH Handheld Scanner

exclusive to Nevada dealers!

Freq Range: 500kHz-600MHz
805MHz-1300MHz

Modes: AM-FM-Wide FM

A much improved version of the

HP100E

The new- HP 200 has superior

performance and stability.

AR-1000 Series II

KENWOOD
H-TE [
DUAL BANDER §

* World's smallest
package for 2M/
70cm dual bander
5W & hi-low
power output
Dual scan-dual
VFQO’s

Built in DTSS and
pager function
Larger dual
displays

40 multi-function
memories

TH-77E £389

Full range of
accessories for all
models

P&P £5.00

* % % % *

AR-800

Accessories included as standard are:-
* VHF Antenna % UHF Antennaj
% Telescopic Antenna

% UK spec. DC charger/adaptor
% Earphone ¥ Carying case

£269

NOTE: Sensitivity below 2MHz:- 10V for 20dBQ AM 60% Mod.

KENPRO KT22E

Package includes NICAD pack charger
and antenna

Fully synthesised

Thumbwheel tuning

10MHz cover on RX

1750kHz Tone Burst

600kHz Shift for

repeater operation

Low and High Power

switch

£139.0C

LA B R S

T Thanscii®t

The latest from AOR.
A handheld version of
the AR-2002, offering
coverage from 500kHz
to 1300MHz, 1000
memory channels and
all mode operation. All
the improvements at

Covers all bands you
ever needed in AM and
FM and has 100 mem-
ories. Designed for the
UK listener and well
tied with thousands
already in use. A
powerful receiver in a

The baby of the family.
Covers 77-105, 118-174,
400495,  839-950MH:
in AM and FM. Com-
plete with rechargeable
battery pack, charger and
flexy aerial. All cument
channel spacings can be

no extra cost. tiny handheld package. med.
£249.00 Y £199.00 £169.00

ALINCO DJ-500E Dual Band Hand held
complete (35 NEW) «...eoeviiiiiniiiiiiiiereii e £249.00
KENWOOD TS440S HF transceiver with built-in
auto ATU. (AsNew) ...cooviieiiiiiiiiiiiiiiinieieenas £950.00
YAESU FT-6901l 6m Multimode ¢/w FL6020
10W Linear, Nicads & Charger. (As new) ......... £399.00
KENWOOD RZ-1 Broad Band Scanner. Covers
500kHz-905MHz. AM/FM/FMW .................... £295.00
KENWOOD TR-851E 70cms Multimode. 25W
complete & asNeW...........ooveviiiiiiiiinienninnn, £575.00
SONY PRO-80 Handheld Receiver. Covers
150kHz-223MHz. All modes. (As new) ............ £218.00

AUTHORISED AGENTS FOR KENWQOD, ICOM, YAESU & STANDARD. FULL SERVICE FACILITIES AVAILABLE

=
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SPEND UP TO £1,200 INSTANTLY WITH A PHOTO ACOUSTICS LTD, CREDIT CHARGE CARD — APPLY FOR DETAILS
PART EXCHANGE WELCOME, ASK FOR KERRY G6!ZF OR ANDY G4YOW
RETAIL SHOWROOM OPEN MONDAY -FRIDAY 9.30-5.30, Saturday 9.30-4.30

Goods normally despatched within 24 hours. Please allow 7 banking days for cheque clearance. Prices correct at time of going to press — E&OE

WQ==HE0OE O=H0acT
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We meet many readers during
shows, rallies and other
events. Many readers take the
opportunity tocome and chat,
buy books, bend the editor’s
ear and suggest ideas for PW.
However, it’s not often we
are privileged to meetareader
from abroad who’s taken the
trouble to find our comer of
Dorset and come into the of- |
fice! ‘
In late February, Doctor
‘Burkhard Freund Y26IG from
Magdeburg in what was East
Germany, while on an educa-
tional visit to the UK, came
and met some members of the
editorial team. Burkhard’s
English (he’s a specialist
English teacher and transla-
tor) placed our German at the
bottom of the class, but despite
that he put us at our ease and
we enjoyed the meeting and
became good friends.

Second Meeting

In fact we were able to
meet Burkhard twice in two
days as the local newspaper

/Q»@ Mm G3XFD

are Donna ‘Toad’ Vincent \
(Editorial Assistant, secre-
tarial help and ‘Bargain
Basement’), Sharon George
(Production, ‘Newsdesk ‘91’

wanted to photograph him
here in the office. He wasable
10 see us at our busiest, so
much so that we were only
able to round up part of the

team - and one of them (Rob
Mackie) was behind the cam-
era!

Pictured from left to right
andstanding behind Burkhard

and ‘Backscatter’), G3XFD,
and ‘Tex’ Swann G1 TEX, our
technical projects sub-editor.
Rob Mackie, our photogra-
pher, was behind the camera
and Steve Hunt our art editor
was, as usual, extremely busy
designing the next issue of
PW.

We know that the maga-
zine reaches around the world
and we are always delighted
to hear from distant readers. I
wonder who can claim to be
our most remote reader? I've
no doubt we'll hear eventu-
ally!

To finish off this month,
I’m sorry to say that I forgot
to thank the Flight Refuelling
Ltd’s Amateur Radio Club for
last month’s cover photo-
graphs. The club kindly al-
lowed us to feature a (small)
part of their impressive an-
tenna farm at Merley near
Wimbome. Unfortunately the
photo-credit was left out so I
owe a belated acknowledge-
ment to them. Thankyou!

73s DE Rob Mannion
G3XFD.

From The Wireless Institute of Australia

Dear Sir
With reference to the
news item in the March
issue of PWregarding the |
operation of the VK3 QSL
Bureau. l
We are dismayed
that you would publish
such material without first
verifying the authenticity.
The information
published is completely ‘
untrue and we believe
libellous. ’
A great disservice has
been done to the WIA
Victorian Division,
Amateur Radio and me
personally.
Mr Terry Robinson
has been circulating
defamatory material of
this nature to a number of

publishers, however they
have at least had the
temerity to seek verifica-
tion.

Legal action was
commenced against Mr
Robinson late last year
and he was warned if he
did not desist from his
mischievous actions, the
Wireless Institute of
Australia Victorian
Division would seek
damages in a court of
law.

The publication of this
material has severely
damaged the reputation
of the ‘worlds oldest radio
society’ and my personal
reputation on an interna-
tional scale.

Practical Wireless, May 1991

The following is an
official statement issued
by the Council of the
Wireless Institute of
Australia on 21 November
1991.

"All amateurs are
assured that the WIA
Victorian Division Inwards
QSL Bureau is operating
efficiently within the
guidelines of the . AR.U.

The WIA Victorian
Division Inwards Bureau
operation is fully compu-
terised and cards are
handled and distributed
by paid staff.

Cards for both WIA
members and non
members are accepted.

Cards for members

ving You.

are processed and
distributed as a free
membership service, and
cards fot non members
are made available for
collection without charge
or they may be distrib-
uted in the same manner
as member’s cards for a
nominal charge”

The address for all
Inwards QSL cards to the

VK3 area is:

VK3 Inwards QSL
Bureau

Box 757 G

GPO Melbourne 3001

We look forward to
any explanation you may
care to offer.
Barry Wiitton VK3XV
Secretary - Manager
Wireless Institute of
Australia

Editor's comment; As requested by the Wireless
Institute of Australia ['ve reproduced their letter in full. |
apologise unreservedly for printing what turned out to
be false information. The information was published in
good faith and attempts were made to contact Mr
Wilton direct for confirmation of the facts. In future PW
won't publish any material referring to the WIA or its
activities unless we have specific permission to publish
that information from the WIA.

1M



Dear Sir

| much enjoy reading
PW magazine. Thank you
for the excellent articles.
Recently | built the PW
‘Mariand’. This nice
transmitter now works
faultlessly since | have
eliminated a parasitic
oscillation {microphone
amplifier TR7-BG109, one
capacitor from base to
collector). Now | have got
very complementary
reports when | use it on
the air.

Now { am waiting for
the companion receiver (it
should be based on
discrete devices please).

Other home-brew PW
projects | have built are:
PW 'Badger,’ the PW
‘Portland’, and speech
processor (works very
well) and now the PW
‘Empire’ valved trans-
ceiver from the 1000th
issue of your magazine.
Thank you, everyone at
PW.

Johann Hans 0E7UT
Kufstein

Austria

Editor’s reply: Thank you
Johann! We're very
pleased to hear that PW |
projects are being built in
the Austrian Tyrol. George
Dobbs G3RJV is working
on the receiver side of the
‘Marland’, and we hope to
publish it in the near
future. George intends to
try and equally balance
discrete and integrated
components in the new
receiver.

Editor’s note: The
following extracts are
from some of the mass
of letters received in the
PW office, after the
publication of William
Mitchell EI5GO’s letter
in the March issue. We
must point out that we
have not received any
letters in direct support
of Mr Mitchell’s
opinion,

12

Send your fetters to the Editorial Offices in Poole, the address is on our contents page. Writer of
the Star Letter each month will receive a voucher worth £10 to spend on items from our PCB or
Book Services, or on PW back numbers, binders, reprints or computer program cassettes. And

there's a £5 voucher for every other letter published.
Letters must be original, and not duplicated to any other magazines. We reserve the right to edit or
shorten any letter. Brief letters may be filed via our Prestel Mailbox number 202671191. The views
expressed inletters are not necessarily those of Practical Wireless.

* Xk A *kSTAR LETTER kh K&k

Dear Sir

| must take Rob Mannion to task over his recent remarks about amateur radio

and it's ‘old man's image’!

Let’s face it Rob, old age is relative - but it's many of the old men amongst our
ranks who have the real ‘know how' - and, dare 1 suggest, part of your job as Editor
of a much respected magazine is to tap this know-how for the benefit of others.

I read recently of a man of 81 who had passed the RAE and got his A licence. |
also know a man of 81 who turns out a worthwhile constructional project each
month - and goes ‘old-time dancing five times a week. As | said Rob, old age is

relative!

Conversely i don‘t believe that a whole boat-load of those ‘Enid Blyton’
characters featured within the pages of Radcom during the past year - complete
with their bulbs and batteries - are going to make the slightest dent in the amateur-

radio world, despite the incomplete RSGB video.

What we do need is an influx of people, male or female, young or old, who
have their own personal curiosity, interest and motivation about all things radio.
After years in the doldrums Practical Wireless has taken off and is doing its utmost
to attract such people. Now we need a Radio Communication magazine that

communicates.

It's a high-tech’ world we're living in Rob, so you set the pace for your readers

and we'll try to keep up with you - young or oid!
H. N. Kirk G3JDK

Rotherham

Yorkshire

G3XFD’s comment: Well, what can | say Mr Kirk? Perhaps | ought to be pleased to
be approaching the point where | can honestly claim to be an old man. The PW
team will certainly try to set the pace for you and I'll find out what my own bunch of
Enid Blyton characters {at a school radio club | help run) think of your comments. In
the meantime, we'd like to hear what younger readers think of Mr Kirk's opinion.
......................................

Dur s'r '._ 3 yulls L} .'._ L e '. _. "_.
~_Theletter from William Mrtchell EI5GO i8
aimost totally lacking in logic. -
: : What hard evidence is there to. suppon the
“contention that the repeater abuses are limited to |
~ the less intelligent, or even to the licenced? After
r all, anybody could buy or steal a rig, and can make -
a nuisance of him or herself on a repeater. But
that does not automatically mean that the recent B
| licensees are automatically the culprits. - i —‘
. Itis equally illogical to suggest that the Nowce ;
_Lloence is going to cause the same problems, |
~ before the first Novice Licence is issued. = =~
~ trecently heard a QSO on 14MHz being .§
3 " interrupted by another station deliberately trying to
- spoil it, yet no UK Novice Licence has yetbeen
i asued E
.~ Unfortunately, there will a1ways be wallies but
it is unfair to lay the blame on particular segments g
 of the hobby. - -
- C. J. Charles GOLWA
. Cheadle
. Stoke-on-Trent

- =ry
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Dear Sir

| would suggest to Mr
Mitchell that rather than
upsetting newcomers to
our hobby that he uses
his communication skills,
written and practical to
assist those of us who
wish to become good
ambassadors of our
hobby. | for one would
welcome his assistance
in passing this so-called
ridiculously easy RAE
exam!

As yet, | am only half
way through my course
for the RAE and find it
quite hard at times. Mr
Mitchell's letter has given
me a new lease of life, |
will pass the RAE and |
won‘t become a wally!
J. Briggs
23 Base Wksp
BFPO 20

Dear Sir

| found that many of
the comments made by
EISGO extremely
offensive. He refers to a
“mass of zero |Qs
coming onto the air-
ways", and assumes that
anyone using a ‘hand-
held’ transceiver with a
‘rubber duck’ antenna is
an idiot! For some
operators - that's the only
rig they- can afford.

Mr Mitchell also
seems to require that
repeaters should be
closed down because
they are abused. If
someone is shot and
killed, who or what is
charged? It’s not the gun,
but the person pulling the
trigger who's guilty.

To many amateurs,
the local repeater may be
the only centre of activity.
I'm a fairly new amateur
as you will see by my
callsign, and horror upon
horror, | came into
amateur radio via, dare |
say it, CB!

Dick Pascoe GOBPS
Folkestone
Kent

Dear Sir

| feel that Mr Barker
G3WAL and Mr Mitchell
E15GO, are totally
unjustified in suggesting
that the repeater network
should be closed down.

Removing this
excellent service from
amateur radio would be
playing into the hands of
the idiots whose sole aim
is the withdrawal of the
repeater network.

| needn’t remind
anybody of the terrible
effects of the snow in
December, when the
repeater network
provided a vital service to
the housebound, and also
to others who were
caught out in awful road
conditions.

| feel it would be a
great tragedy if this vital
sarvice was removed,
and | think G3XFD’s
funding programme (The
CARRIES proposal) is a
very good idea to boost
repeater funding.
Paul Robertson G7JCG
Redditch
Worcestershire
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‘Dear Sir

As a short wave
listener studying for the
RAE, I'm aiming to start
with a B licence, with a
view of one day obtaining
an A licence, | was upset
to read Mr Mitchell's
comments.

| think that his views
are elitism at their worst.
Comments like EISGO’s
reinforce the ‘fuddy-
duddy’, ‘old fogey' image
amateur radio is trying to
get rid of.

Please Mr Mitchell,
don't judge every
operator by the ‘wally’
element you‘ve heard, as
there are a lot of good
guys and girls out there!
E. R. Hagon
Salisbury
Wiltshire

Dear Sir

May | say that in my
opinion, ‘Bargain
Basement’ is a great idea.

| am certain that it will be

well received and should
result in an increased
readership. | wish PW
every success.

B. D. Tipper G3WWL
Sutton Coldfield

West Midlands

Editor’s reply: Glad you
like the idea Mr Tipper.
Keep those adverts
coming readers!

Dear Sir

Thanks for a most interesting piece on repeaters in
the February issue of PW. | fully endorse the CARRIES
idea suggested in ‘Keylines’, which | think is excellent.
| live near GB3CF, but being on a good v.h.f. site,
occasionally use several other repeaters. Your sugges-
tion for a general fund will give me a way of supporting
the other repeaters without breaking the bank!

As a relative newcomer | know that there is some
antipathy towards the RSGB (of which | am a member)
but feel strongly that anything of the CARRIES type
should come under the wing of the RSGB. The hobby
must have a strong unified voice. | know from my
business life that a diversity of special interest groups
does not have the same ‘muscle’ or credibility as one

major body.

John Heath G7HIA
Kirkby Mallory
Leicestershire

Dear Sir

The RAE and type of
licence held are totally
irrelevant to radio and
repeater abuse. You don‘t
need a licence to lock up
a repeater and/or use
obscene language on the
air.

All you need is arig.
Whether it's hand-held,
home-built or commercial
multi-mode equipment
doesn’t matter. It's the
person using it who
counts! If this person is
an idiot with no respect
for others, we have a
problem, and as 've said,
there's no licence or RAE
needed although | realise
many abusers may be
licenced.

By saying the c.w.
test filters out the
pollution, E15G0O implies

class B licencees are the
source of this abuse and
this is very unfair. | also
ask that he give novice
operators a chance. Don‘t
forget that we are

* innocent until proven
guilty’!

One method to
lessen the problem would
be selective or restricted
access to repeaters. The
access tone would be
given to repeater group
members only, and
perhaps changed every
three or four months.

There's no complete
solution, but fet's sit
down and put things in
perspective, there are far
worse troubles and evils
in life!

Garry Ward G7ITR
Woolford
Bury
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Dear Sir

| was shocked to read
such a negative attitude
from EISGO regarding
144MHz. Anybody like
myself preparing for the
RAE in May, will probably
take his comments on the
“ridiculously simple RAE"
and the other equally
misguided opinions, as a
direct insult.

So what if a new
licensee introduces
himself to the hobby on
one of the many available
hand-helds? Just because
he has a rubber duck
equipped rig - does that
really make him a wally?

Repeater clubs and

users should police their
repeaters and co-operate

| with the AROS, providing

evidence, names and
locations (as mentioned in
the March PW
‘Newsdesk ‘91, to try
and stamp abuse out. The
many dedicated people
who run, build and
maintain repeaters are
doing a great job. They
deserve some positive
credit instead of listening
to people winge about
something that is not
their fault.

lan Bull

Peacehaven

East Sussex




Dear Sir

I am not a licensed |
amateur, but | do intend
to take the RAE when |
have finished my college
course. I'm 21 years old
and have been interested
in radio for the past 12
years.

Only the snobby
attitude, which some
amateurs like Mr Mitchell |
hold, has kept me back
from the RAE, aithough |
realise that not everyone
has opinions like Mr
Mitchell's.

I've been a short
wave listener for many
years and | fear that
unless you're able to build
a working transceiver
you're not welcome on
the amateur bands. {'m
not technically gifted - so
this attitude worries me.

| agree whole-
heartedly with Mr

Receiving You.

Mitchell's opinion that
these wallies should not
be allowed to get on the
air. However, from his
wording | feel that [ fit
into his wallie category. |
find this extremely
insulting as I'm fluent in
three languages and I'm
studying for two degrees
in arts-based subjects
and will eventually have
‘Reverend’ in front of my
name.

Surely he doesn't
really believe that by
making the RAE more
difficult, and incorporating
a 'Technical Excellence’
test, that his so-called
‘zero 1Qs’ will be kept off
the air? As the well
known proverb says:
"Where there’s a will,
there’s a way’

Hugh Anthony Quinn
Co. Kildare
Republic of Ireland

. interesting. As he rightly said the loop impedance will be unlikely to exceed

power cofmpany was informed.

" was due td dis-similar metals in the compression sleeves at the feed point to
‘the housse. 1 canf remember novw whether it was copper fittings on

place.

' Shropshire GO 2

Dear Sir
I found the late Mr Muldoon’s article on PME in the March issue most

0.3602 and compression fittings must be used on all joints. This is all very weil
if the work is properly carried out.

My Bouse was built some 15 yeéars ago and has two phases incoming,
one for the central heating system and the other for normal domestic
purposes. About three or four years ago | was expetiencing véry bad
regulation on the domestic system which supplied the radio shack. in the
course of investigation it was roticed that when the one system was loaded
the voitage on the other was increased and vice-versa. After some thought it
was realised that the fault probably resided inthe neutral connection and the

When the linesman came out to Investigate, it was found that the fautt

aluminjum conguctors, trthe-other way round, but protective grease on the
fittings, on all the conductors, has dried out and serious corrosion has taken

The torat Is to fita vonmetef in the shack to constantly monitor the
supply voltage and report any bad regu!auorr problems to the supply
authority. - :
$.F.BownG&U

S il £

PRIZES...PRIZES...PRIZES

Competltlon Corner

onoouk‘l win an SGC Smartuner, worth £395, for your shack. 'I'here 's been-a lot of interest in

useful anteana, tuner system. If you win.the SGC Smartuner, kindly donated by the

wulacturens, you could use it for portable, mobile and main-station operation. Just think - no
ante ‘j:udngEmhavvmdohmsmh.ﬁnSnmadoesmemstfmyou'

iy

w'l'nWin Y(mr,Smartuner

-

you read mcmm

noﬁ)ible in answering the six gimphy questions on what it can do and how it does it! All

3 yliyi6 answict the six questions below, and complete the following Limerick tie-breaker
Mng in you}“emw (with:the comer flash from this page if you send a photocopy).

L In watcountry is the BGC Smartuner made?
jow does the Smartuner funing system work?
7 l’im*ypeoém”tmﬂ&k Smartuner specifically designed for?
A: What is the power japut range of the Smartuner?
-4 What is #e Smartuner’s power consumption?
6 What isﬂgSmammer's recurrent memory re-set time?

ymfm chwrautomauc antenna tuner in March issue of PW - yoo'll :

Tlo-Brukev I.muﬂerick :

TMWnnadzrﬁoul’ook, 1 ; .
‘who certainly wasn'ta fool, !
"#o make his signal a boomer,
‘and win an Smartuner,

Complete the final line of the Limerick and send your entry with the
six questions answered (and the corner flash if you send a photocopy
of this page) to : PW Smartuner Competition (May 91) by 9 May 1991,
The winner will be announced in the August issue of PW. The four
runners-up will be able to choose vouchers for the PW Book Service
‘or ane year subsriptions. Get smart readers - have a go!

g o

Runners-up can choose either
a one year PW subscription
or
£20 in vouchers for the
book service.

Name

Address

Postcode

I:‘ Subscription
I:‘ Vouchers (please specify)
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RAIBC Appeal :
The Radio Amateur Invalid & Blind Club have been | HMS Fearless

collecting all the various types of vouchers and stamps

given out when you buy petrol. These are used either The town of

Scarborough has adopted
the warship HMS Fearless
and to celebrate the first
visit to the resort of this
newly commissioned
veteran of the Falklands
War, the Scarborough
Special Events Group will
be on the air as GBORN
from May 9 to 13th, whiist
the warship is at anchor in

directly or indirectly by the club committee to purchase
radio equipment for their blind and disabled members.
They also compile audio cassette home study courses to
enable their blind and severely handicapped members to
study at home for a City and Guilds exam. To date they
have been able to purchase over £12 000 worth of
equipment by this method.

Although they are a registered charity, they don't ask
the public for money. They feel that it's easier to get
donations of vouchers and stamps that people wouldn’t
miss or might throw away without exchanging them for

the goods offered in the catalogues. the bay.
The Shell organisation decided to end their current Operation will be
promotion on 10 March 1991, This leaves the RAIBC with | around 3.725 and

7.055MHz in the h.f.
bands plus 144MHz s.s.b.
and f.m. in addition to
activity on the RNARS
nets.

Special QSL cards will
be available to commemo-
rate the occasion and
further details can be
obtained from:

a shortfall of Shell stamps of around 25 000 to enable
them to complete their current project. The Shell stamps
can still be surrendered by the RAIBC until 31 May 1991.

The RAIBC can also make use of all odd vouchers and
stamps which include BP, ESSO, Texaco, Maxol, Privilege,
Green Shield and even Air Miles.

They've received used postage stamps in their mail
and although they don’t make use of these themselves,
they pass them on to helpto buy Guide Dogs for the blind.

Should anyone wish to send tokens, they can do so

free of charge, toRAIBC (NI}, Freepost, BE 1796, Belfast | Roy Clayton G4SSH
BT12 5BR. Used postage stamps can be sent direct to | 9 Green Island
Archie, PO Box 87, Belfast BT12 5PU. Irton

RAIBC would also like to thank all of the garage | Scarborough
owners and members who have already supported their | North Yorkshire
appeal. Y012 4RN.
Thanks! Training College Open Day

The committee of the
Lancastrian Rally would
like to thank all those who
turned up at their raily on
January 27 and made it a
very successful day. They
hope you will all come
again next year on
Sunday 26 January 1992,
same time, same place.

Saturday 13 April 1991 is Open Day at The Salvation
Army’s William Booth Memorial Training College, where
for over 60 years Salvation Army Officers have been
trained for their life time in the ministry.

To celebrate this special day, WACRAL (World Asso-
ciation of Christian Radio Amateurs and Listeners) and
The Royal Air Force have organised this Special Event
Station using the callsign GB4SA.

The Salvation Army Training College
Denmark Hill, London SES 8BQ.
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Car Boot Sale

On 26 May 1991,
Northampton Radio Ciub
have a Car Boot Sale at
the rear of the ‘Red Lion’
public house, on the A45
400 yards from junction
16 of the M1 (Northamp-
ton turn).

There will be parking
for over 500 cars,
entrance fee will be 50p
per car, or 25p per peron.
If you are selling, the fee
will be £6.50 in advance,
or £9 on the day.

There will be a
licensed bar open from
12 p.m., food all day long
and a Bring & Buy sale.
Many radio/computer/
electronic stalls to see.

Any bookings to Paul
GOHWC on (0327) 41267
evenings.
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SPecial Event
tion

The weekend of May
11/12 May 1991 will see
the 10th Anniversary of
the Southern Electric
Museum which is located
in the Old Power Station,
Bargates, Christchurch, in
Dorset.

The Museum, which is [
dedicated to the supply ’
and use of electrical
energy and equipment
through the ages, is 2
unique collection and will
be open to visitors from
11am to 4.30pm on both
days.

The members and reps.
of the Bournemouth &
District RAIBC Group will
be operating the Special
Event callsign GB2SEM
from the museum and a
unique colour QSL card
will be available for all
reports and QSOs via the
RSGB QSL Bureau, or
direct (with an s.a.e.
please) to GEDUN who is
QTHR.

The station will be
active on 3.5 and 7MHz in
the mornings and on 14,
21 and 28MHz in the
afternoons. Contacts and
talk-in will also be available
on 144MHz f.m.

g of dwamoc.measure-
ments in the low- *
| i fraquency elec&r

~ For fum\egi ormas
tnon ‘contact: ‘._g:s- 4,{3;
fLos Minikin 1:% g, )
| Bruel & Kjaer mxi
92 Uxbridge F
| Harrow HA36BZ.
PT&I 081-954 2369 X = ;"
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International
Marconi Day 1991

The Cornwall Amateur
Radio Club would like to
remind radio amateurs
and s.w.l.s intending to
take part in the IMD on
Saturday 27 April, that the
occasion is a one-day
event starting at 00.00z
and finishing at 23.59z.
The official award is for
full two-way working only
and not for full two-day
working as stated in the
April issue of PW.
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Club News

North Ferriby United ARS meet at the North Ferriby United Footbail Club Social Room, Church
Road, North Ferriby, 8pm. April 12 and May 3 are Nights on the Air, April 19 is The Trio TS-850 with
Peter G3ZRS and the 26th is.a Surplus Equipment Sale. Details from Frank Lee G3YCC on (0482)
650410.

Cheshunt & District ARC meet Wednesdays, 8pm in the Church Room, Church Lane, Wormley,
Nr. Cheshunt, Herts. April 24 is a Natter Night. Details from Roger Frisby G4OAA on (0992) 464795.

Stourbridge & District ARS meet 1st & 3rd Mondays at the Robin Woods Community Centre,
Scotts Road, Stourbridge. April 22 is a tatk given by a Trading Standards Officer. Further details from
Dennis Body GOHTJ, 53 Grove Road, Wollescote, Stourbridge, West Midlands DY9 9AE.

Loughton & District ARS meet in Room 14 is Loughton Hall, Rectory Lane, at 7.45pm. April 19
is 'What is PEP?' More details from Mike Pilsbury G4KCK on 081-504 4581.

Fylde ARS meet 2nd & 4th Thursdays, 7.45pm at the South Shore Lawn Tennis Club, Midgeland
Road, Blackpool. April 11is a talk by Steve Williamson G3WGU on his own choice of subject, the 25th
is a talk by C. J. McMahon G6FCI with a 'Packet Radio Demo’ and May 9 is a Club Equipment Sale.
Details from Eric Fielding G4IHF, 6 Thornton-Avenue, Lytham St. Annes, Lancashire FY8 3RL.

Sutton & Cheam RS meet 3rd Thursdays, 7.30pm at Downs Lawn Tennis Club, Holland Avenue,
Cheam, Surrey. Natter Nights are 1st Mondays in the Downs Bar. April 13 is their Annual Dinner at
the Stoneleigh Inn, Stoneleigh, the 18th is a Junk Sale and the 20th is a Visit to the National Remote
Sensing Centre, Farnborough. Further details from John Puttock GOBWYV at 53 Alexandra Av-
enue, Sutton.

Wimbledon & District ARS meet 2nd & last Fridays in St. Andrews Church Hall, Herbert Road,
Wimbledon, London SW19. April 12 is a General Activity evening and the 26th is 'Keys and Keyers'
by Tom Mansfield G3ESH. Any enquiries to Chris Frost GOKEB on 081-397 0427.

North Bristol ARC meet at S.H.E., 7 Braemar Close, Northville, Bristol. April 19 is a Home-brew
Contest. Further details from Chris Budd GOLOJ on {0454} 616267.

Bury St. Edmunds ARS have a change of venue for 1991, they now meet at the West Suffolk
College, {Room EO-40), Out Risbygate, Bury St. Edmunds, on the 3rd Tuesday of each month, at
7.30pm. Further details about the club from lan Capon GOKRL on (0359) 70527.

Three Counties RC meet every other Wednesday, 7.30pm at the Railway Hotel, Liphook,
Hampshire. April 24 is their AGM and May 8is High Tech. Industrial Locations in the Three Counties
by R. E. J. Seymour. For further details contact Dave G4VKC, 39 The Maltings, Liphook, Hants
GU30 7DG.

Preston ARS meet Thursdays, at The Lonsdale Sports & Social Club, Fulwood Hall Lane,
Fulwood, Preston. April 18 is an illustrated talk by Mr Andrews on 'The Abbey Walk‘ and May 2 is
a Slide and Demonstration evening 'Bolton Mountain Rescue Team'. Details from Eric Eastwood
G1WCQ, 56 The Mede, Freck} Pri Lancs PR4 1JB. Tel: {0772) 686708.

Derby & District ARS meet Wednesdays, 7.30pm at 119 Green Lane, Derby. April 17 is The
Packet Network and How it Works - an illustrated talk by Richard Hiliier GANAD, April 24 is a Video
Show - including the RSGB Project Year Video, May 1 is May Day Junk Sale and the 8th is PACSATS
-iflustrated talk by Jonathan G4KLX. Further information about the Society is available from Richard
Buckby G3VGW, 20 Eden Bank, Ambergate, Derby DE5 2GG. Tel: (0773) 852475.

~ Horsham ARC meet at the Guide Hall, Denne Road, Horsham, West Sussex. They have aHome-
Brew evening on May 2. For further details, contact Peter Stephens G8SUI, at 11 Nutwood
Avenue, Brockham, Betchworth, Surrey RH3 7LT. Tel: 073784 2150.

Bromsgrove ARS meet 2nd & 4th Tuesdays, 8pm at Lickey End Working Mens Club, 17 Alcester
Road, Lickey End, Bromsgrove, Worcs ladjacent to junction 1, M42). Further details from Mr D.
Edwards G4ZWR, 2 Mason Close, Headless Cross, Redditch, Worcs B97 5DF. Tel: (0527)
546075,

Clacton RC meet 1st & 3rd Wednesdays, 7.30pm at Eldorado Club, The Broadway, Jaywick,
Clacton-on-Sea, Essex. They have a talk entitled Reminiscences of a Radio Amateur on April 17.
Details from Pete Neave G4ADAN, 59 Harwich Road, Mistley, Manningtree, Essex CO11 1NB.

Australian QSL Bureau Alive And Well

The information
published in the March
issue of PW, regarding
the incoming VK3
{Victoria} QSL bureau,
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not been suspended in any
way. Further details on the
background to the incorrect
report are published in
‘Receiving You'.

has turned out to be
incorrect. The Wireless
Institute of Australia has
confirmed that the bureau
is in operation and has

Railway Gala Day

The narrow-gauge Romney Hythe and Dymchurch
Railway in Kent has a Steam and Diesel Gala Day on May
19. It's hoped to have GB4RHR on air for this event - listen
out for the whistles on the bands!

Details from:
lan Bamford

8 Lower Road, Kenley, Surrey CR8 5NB.

Young Amateur of
the Year Award
1991

The Radio
communications Agency
{RA) are continuing their
sponsorship of the Young
Amateur of the Year
Award in 1891, which is
presented for the most
outstanding achievement
by a young amateur radio
enthusiast.

The 1991 award is
open to anyone who is
under 18 and is keen on
construction, or inter-
ested in using radio and
gaining operational skills,
or using radio for a
community service such
as helping the disabled or
in emergency communi-
cation networks or is
actively encouraging
interest in amateur radio,
or is involved in amateur
radio in any way, for
example involvement in
school projects.

The prize, for the most
outstanding achievement
between 1 August 1991
and 31 July 1991, will be
awarded by the
Radiocommunications
Agency and presented at
the Radio Society of
Great Britain's (RSGB) HF
Convention in Septem-
ber.

On top of the £250
cash prize awarded to the
winner by the RA, each
entrant will be presented
with a copy of the
RSGB’s amateur radio log
book. The winner and
runners up will also have
an opportunity to visit the
RA’s Radio Monitoring
Station at Baldock in
Hertfordshire. Continued
support from the
radiocommunications
industry has resulted in

special additional prizes
for the winner and runner
up.

Last year's winner was
17-year old David Martin
from Glasgow. As well as
being co-founder and
treasurer of YAGIS
(Young Amateur’s Group
in Scotland), David had
run a special event station
for the Scout's ‘Jamboree
on the Air’. He was also a
member of the Radio
Amateur Emergency
Network (RAYNET). David
received a £250 prize, a
certificate and several
other prizes at the
RSGB's HF Convention,
held in Daventry. The
runner up was 17-year old
Simon Glanville from
Coventry. Simon also
received several prizes
donated by the radiocom-
munication industry. Both
David and Simon will be
visiting the Radio
Monitoring Station at
Baldock as part of their
prize.

The closing date for
applications is 31 July
1991. The Award is open
to any resident of the UK,
the Channel Islands, or
the Isle of Man, who has
not reached his or her
18th birthday by the
closing date. Candidates
need not be holders of
the Amateur Radio
Licence.

Applications or
nominations for the
Award must be send to:
The Secretary
Radio Society of Great
Britain
Lambda House
Cranborne Road
Potters Bar
Hertfordshire

| ENG6 3JE.

I Tel: (0707) 59015.
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Birmingham

motorway network.

868100.

All Formats Computer Fair Comes To

The Fair is of interest to anyone who uses a
computer, especially when it comes to saving
money. However, every Fair until now has been
held at the New Horticultural Hall in London. Now,
the first regional Fair is coming to the National
Motorcycle Museum in Birmingham, on Sunday
Aprii 21, 10am to 4pm. Situated next to junction 6 of
the M42, this is in the centre of the Midlands

Bargains range from games and consoles to
business systems. All formats of computer are
catered for and there is a wide representation from
user groups, specialist magazines and public do-
main libraries. The low cost of exhibiting produces
many varied and interesting stands.

Furtherinformation from John Riding on (0225)

New =
Communications
Centre

On Wednesday
January 16, Mr Patrick
McLoughlin MP,
Parliamentary Under
Secretary of State for
Transport, opened a new
communications centre
near Heathrow to serve
the licenced radio
amateur, committed
short wave listener and
airband enthusiast.

Owned and run by
Lowe Efectronics Ltd.,
the largest distributor and
retailer in the country of
amateur radio equipment
and specialist airband
radios, the company has
felt for some time that
there is a need for a
communications centre
West of London to serve
these specialised radio
fields.

The new centre is at-6
Cherwell Close, Langley,
Slough, Berks SL3 8XB.
Tel: (0753) 45255. It is
located just 15m from the
main A4, and only 180m
from junction 5 of the
M4.

Mr McLoughlin made
the first entry in the
centre’s Visitors' Book
acompanied by the Lowe
Electronics directors John
Wilson G3PCY, Richard
McLachlan G30QT,
Roger Geeson G3NJX
and lan Sneap G3ZYC.

If you require any
further information,
please contact:

Mr Richard McLachlan
Lowe Electronics Ltd.,
Chesterfield Road
Matlock

Derbyshire

DE4 5LE.

Tel: (0629) 580800.
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Summer RAE
Course

B & C Electronics are
proud to announce that
the 1991 Summer RAE
Course begins on June 6,
at a cost of £63.60.

The course fee
includes tuition, books,
folder, paper, calculator
and refreshments at
break time, but does not
include the examination
fee.

The course is run by
Chris GBYPE who has
eight years of experience
in tutoring people through
City & Guilds 765.

They offer free tuition
until you pass, providing
that the student takes
every available examina-
tion.

For further details
about the course, please
contact B & C on 021-
475 2426.

VHF News

As from Friday April 5,
the Radiocommunications
Agency have announced
that radio amateurs in the
UK can operate mobile on
50MHz and vertical
polarisation. The permit-
ted power leve! of
14dBW remains in force.

British Rail ARS

During the weekend
of May 17-20, to cel-
ebrate 25 years of the
British Rail ARS, the
society are running a
Special Event Station
from The Sidings Hotel &
Restaurant, Shipton, by
Beningborough, Near.
York.

They hope to be active
on 3.5, 7, 14MHz and
144MHz. The callsign to
look out for is GB2RA.
Further details from:

G. Sims G4AGNQ,

85 Surrey Street,
Glossop,

Derbyshire SK13 9AJ.

i
1

Radio Listeners
Guide 1991

The the third edition
of the essential book for
all radio listeners , the
Radio Listeners Guide
has been published.
Simple to use maps and
charts, show the
frequencies for all the
radio stations in the UK.

When travelling or at
home, the guide gives
you all the frequencies
you'll ever need. Tune to
your favourite radio
stations when travelling,
or listen to one of the
hundreds of stations you
never knew existed.
Hear local news, travel
information and weather
forecasts. In addition, the
guide has features by the
BBC and the Radio

e amwaf

Authority explaining
what's new in national
broadcasting.

Not only does the
guide give you all the
national, local and
community stations in the
UK, it also lists foreign
stations that can be
received in the UK.

The Radio Listeners
Guidecosts £2.95 plus
30p postage and is
available from the
publishers at the following
address:

The Radio Listeners
Guide

Freepost

PDQ Publishing

PO Box 41

Didcot, Oxon OX11 8BR.

" V Now ) ( Maqauné .g ;' -

Peter Brownbridge

Peter Brownbridge,
the ebullient proprietor of
Johnsons Shortwave
Radio in Worcester, died
athome on Saturday
March 9 after a long
illiness.

Peter was one of
those rare individuals who
put his customers first.
He would rather give
them sound advice, even
if it meant making less
profit from the deal. Being

partial to a long chat, he
would always drop in at
the PW Editorial Offices
when he was taking his
annual holidays in
Weymoutht

The business will be
carried on, for the time
being, by Anita, helped by
Lara the dog.

Condolences to
Peter's family from the
staff at Practical Wireless.
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Neighbourhood
Watch

New from Maplin
Electronics is a complete
single zone home burglar
alarm kit. The DIY
Neighbourhood Watch
Security Alarm is simple
to install, simple to use
and is exceptional value
for money. The unit will
also ensure that any
unwanted visitors will get
a far from friendly
reception

At the heart of the
system is an on/off key
operated microcomputer-
based unit providing a
fault indicator light. This
will alert the household or
office if any of the
detectors fitted are
activated. There’s a time
delay of 20 seconds to
exit and 15 seconds to
enter before the alarm is
triggered. The system will

continuously monitor the
tamper and personal
attack circuits. There is an
automatic bell cut-off
after 20 minutes when
the system resets itself.
The kit comprises; one
microchip control unit,
bell box and siren, four
pairs of magnetic
contacts, one personal
attack button, one large
pressure mat, one stair

pressure mat, anti-tamper
microswitch, 50m of four-
core security cable, cable
clips and fixings, easy-to-
follow instruction booklet
and siren housing label.
The power for the
system is by 12V battery
(not supplied)} which is
housed in the bell box.
The battery should
provide many years of
service, unless the siren

is sounded for long
periods.

Maplin supply a vast
range of detection devices
which can be fitted to the
system including passive
infra-red detectors.

Price £54.95 (to
include VAT). Order
reference number is:
XMB97F DIY Alarm Kit.
Maplin Electronics

Tel: (0702) 552911.

* Practical Wireless & Short Wave Magazine in attendance

*Agril 18: Trafford ARC will be holding their Great Northern Rally at G-MEX, City Centre,
Manchester. Doors open 10.30am, rally closes 5pm. Graham Oldfield 061-748 9804.

April 21: Bury RS will be holding their Hamfeast ‘91 rally atthe Castle Leisure Centre, Bolton
Street, Bury. Lawrence Jones G4KLT. Tel: 061-762 3308. PLEASE NOTE THE CHANGE OF
DATE .

April 21: Swansea ARS will be holding their 10th rally atthe Swansea Leisure Centre, which
is located on the A4067 Swansea-Mumbies coast road. Usual facilities will include trade
stands, Bring & Buy, bookstall, h.f/v.h.f. demo station, full catering and licensed bar. Open
10.30am to Spm. S22, talk-in by GB2SWR. Roger Williams GWAHSH on (0792) 404422.

*April 27/28: The RSGB will be holding their National Amateur Radio Show at the National
Exhibition Centre, Birminghem.

May 5: The 8th Anglo-Scottish rally will be held at Tait Hall, Kelso. Doors open 11am. All the
usual attractions on this holiday weekend. Details from the rally co-ordinator GM4UIB. Tel:
(0573) 24654

May 6: Dartmoor RC have their rally at St Annes Church Hall, Yelverton {A386), Devon. Doors
open 10.30am. Trade stands, Bring & Buy, refreshments, parking. Talk-in on $22. Dave G1YPD.
Tel: (0752) 703101.

May 12 Yeovil ARC hava their 7th GRP Canvention atthe Prestan Centre, Monks Dale, Yaovil.
Doors open at 9am, admission is £1.50 which includes programme. All the usual traders,
plenty of food and refreshments available. There will be four lectures during the day. David
Bailey at 7 Thatcham Close, Yeovil BA21 3BS.

May 12 Royal Naval ARS have their rally at HMS Plymouth, Plantation Quay, Goven Road,
Glasgow. Doors open 10.30am, admission £2 adults and £1 children + DAPs. There will be
traders, Bring & Buy, displays, lectures, talk-in on $22. Admission allows you to wander
around the ship until 3pm. Good family day out. Further deteils from John Dundaf GMOOPS
on 041-959 3385 (answer machine 28hrs).

May 18: The Swindon Radio Rallyis to be held at the Oasis Leisure Centre, North Star Avenue,
Swindon, leave M4 st Junction 16. Doors open at 10.30am, trade stands, grand Bring & Buy,
Repeater Group, etc, ample free parking. Talk-in by RAYNET on S22 from 0500hrs. For details
contact Jim G?7GEA on (0783} 611859 or John on (0793) 619014.

May 13: Mid-Ulster ARC have their annual ‘Parkanaur rally attha Silvarwood Hotel, Lurgan,
Co. Armagh. The rally will be open to the public from 12 noon. There will be the usual trade
stands, Bring & Buy, bookstall, QSL bureau, etc. Talk-in on S22, 145.550. The procaeds of this
rally will go to tha Stanley Eakins Memorial Fund at Parkanaur, nr Dungannon. Jim Lappin
GIYGS. Tel: (0762) B51179.

May 26: The Maid stone YMCA ARS are holding their bienniel rally atthe YMCA Sportscentre,
Maidstone. As usual the rally will feature Trade and Special Interest Groups stends,
rafreshments and ample free parking. Atan Judge GONCW. Tel: Maidstone 750709.
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May 26: Plymouth Radio and Electronics Fair is being held at Plymstock School, Church
Road, Plymstock, Plymouth, Devon. Doors open at 11am. Attractions include large Bring &
Buy, RSGB bookstall, many trade stalls, RSGB Morse testing and refreshments. Talk-in on
$22. Jan Fisher GOIVZ. Tel: (0752) 340946.

May 26: The 15th Annual East Suffolk Wireless Revival 1991 is being held atthe Maidenhall
Sports Centre, Ipswich, Suffolk. Attractions this year include Bring & Buy, car boot sale,
radio society book stsll, c.w. pile-up competition, vintage radio display, plus non-radio
stalls, children’s play area and model flying display. Refreshments available, admission is
£1, ample car parking. Talk-in on S22. lain Moffat GIWCK, 30 Qaimler Road, Ipswich,
Suffolk IP1 5PQ

June 2: The Northampton Radio Club are holding their car boot sale at the raar of the Red
Lyon public house, which is on the A45, 400m from Junction 16 for the M1, There will be
parking for over 500 cars. The entrance fee with be 50p per car or 25p per person. If you are
selling, the fee is £6.50 in advance or £9 on the day. There will be a licensed bar open from
12noon,there’s food all day long as well as a Bring & Buy stand. Any bookings to Paul GOHWC.
Tel: {0327) 81267.

*June 9: The RNARS Rally will be held at HMS Mercury, near Petersfield. Gates open
between 1000 and 1700. In addition to the dozens of Trade stands and the RNARS tent, there
will be a Bring and Buy, a flea market offering tables for hire by the hour, a cer boot sale,
alarge arts & crafts exhibition, radio-c ontrolled power boats, cars and trains to mention but
a few of the attractions. CIiff Harper. Tel: (6703} 557469.

*June 9: Elvaston Castle Radio Rally will be held at Elvaston Castie Country Park, Derby.
Peter Neal (0332} 700265,

June 9: The Norfolk RAYNET rally and car boot sale will be held at Barford, Norfolk. Car
boots pitches £5, trade stands, refreshments, etc. Talk-in on S22 by G4GLI. Pat Bates GHYD.
Tel: (0692) 404533 evenings only.

June 9: The Southend Rally will be held in the Rocheway Centre, Rochford, Essex. Car Boot
pitches will be available, either pre-booked or on the day on a first-come-first-served basis.
Stsphen Blinkhorn GIXGP. Tel: (0702) 712595 evenings.

June 9: Mid-Lanerk ARS are holding their snnual Open Day at Newarthill C. €. Centre, High
Street, Newarthill. Thare will be tha usual traders plus some new ones, a Bring & Buy stall,
catering facilities, raffle prizes and a lucky catalogue number. Talk-in on $22. They have
appliedto hold Morsa tests as usual, applications mustbe madein good time tothe relevant
department at RSGB HQ. Doors open 11am. Admission/Catalogue is £1.

David Williams GM1SSA, 32/34 Carfin Street, New Stevenson, Motherwell, Scotland ML1
4JL Tel: (0698) 732403.

June 16: Denby Dale & District ARS have their Rally at Salendine Nook High School,

Huddersfield. Open 11am until 4pm. Same venue as last year.
J. . Chappell at 221 Huddersfield Road, Shelley, Huddersfield HO8 BLJ.
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When I became interested in 70MHz, I looked at
various options to get onto the band. For cost, this
meant using a 144MHz transceiver driving a
transverter. No commercial equipment was available
that could be driven from 144MHz. A survey of
available literature showed few published designs,
although there were some available with a 28MHz i f.

The Early Meon

In particular, the ‘Meon’ transverter(§) looked
promising, if it could be adapted for the new drive
frequency. This project allowed transmission and
reception in the S0MHz band, with a 144MHz
transceiver. An investigation into the potential design
of equipment, immediately highlighted why few
designs were available. This was mainly due to local
oscillator (1.0.) breakthrough problems. After trials, I
redesigned the original p.c.b. using pre-wound
inductors to make the project more reproducible in
performance.

Problems Overcome

To produce 70MHz from a drive of 144MHz
requires a l.o. of 74MHz (144-70MHz). This is very
close to the wanted frequencies of 70-70.5MHz. A
filter, such as a Chebyshev or elliptic type with a sharp
cut-off, would reduce the unwanted signal to an
acceptable level. But, this filter would have many
sections and be very difficult to align with simple test
equipment. I considered that a rejection of at least
50dB below the wanted output, (50dBc), should be
aimed for. There are no other troublesome mixer
products, so a complex filter is not needed.

One aid to getting an acceptable answer, is to use
a higher l.o. drive frequency. As the 70MHz band is
only 500kHz wide, an input frequency of 145.5MHz
to 146MHz would allow full coverage. Using this
frequency range gives a higher l.o. frequency
(75.5MHz). This higher l.0. frequency is appreciably
furtheraway from the 70MHz band. A tuned trap filter
may be employed to remove a single spot frequency
within a band of frequencies. The block diagram in
Fig. 1, is the final result of the changes.

Filter Design
Design of a filter, incorporating a trap, is a little

more complicated than a simple bandpass filter. The
reactance of the trap circuit off-resonance may be

Meon-4

A 144-70MHz Transverter

considerable, and this has to be considered when
designing the filter.

Using computer simulation of the filter was the
solution adopted. A theoretical design foratwo section
band-pass filter with trap was created. This computer
method, allows a trial and error method of changing
each element, without recourse to building each new
filter(}). The graphical results of an acceptable response
are shown in Fig. 2, the computer generated
theoretical response for this network. In practice the
L.o. notch will not be as deep as this plot suggests,
because of leakage and less than ideal components.
Despite this, a notch depth of 40-50dB should be
easily attained.

Transverter Design

The circuit in Fig. 3 is of the main transverter, a
power amplifier will be presented later. The transmit
chain, based onthe ‘Meon’ circuit, has several changes
made and includes the new notch filter components
L3/C11. Most coils for the project are ready wound,
screened, adjustable inductors. Thisreduces the number
for trimmer capacitors in the design and makes for
repeatablity.

Andrew Talbot
G4JNT wasn’t put-
off by the
statement: ‘it is
almost impossible
to use a 144MHz
if. to drive a
70MHz
transverter’. With
carefully
calculated design
changes, he
modified the well
established PW
Meon to work

equally well on
70MH?.

70705 % T
70-70. 5MHz 70-70.5MHz i A\
145.5-146MHz A o "1 N
From transceiver— Mixer ZaNg ANt 1}
(on transmit) 7 Ampifier o= \
7 10 | NG
ymem e \ | I Y
75.5MHz : i
oscllator E Lt :::/gélzla;lezsonant 3»20
' ]
l..i?!" 3;30 -t
o
o |
40 2
Fig.1: Block diagram of the Meon-4. In general it's almost the same
as its predecessor the ‘PW Meon'. 50 T
|
-60
-70
Fig. 2: This is the computer simulated and generated filter -80d8 Sls H——t 7*2 — -
4 75 76 77MI
frequency response of the Meon-4. Ereaanoy s
= R i e
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Coil | Turns Wire Coil Remarks

No SW.g. Former

L1 45 - Toko MC120 | 0.14pH shelded with ferrite core

2 |25 - Toko MC120 | 0.60uH shelded with ferrite core

L3 8.5 - Toko S18 0.45uH molded white with ferrite core

L4 75 - Toko $18 0.39uH molded violet with ferrite core
tapped two turns up from the drain of Tr1

L5 12 20 5mm dia self supporting close spaced

6 |4 16 6mm dia self supporting close spaced

L7 15 - Toko S18 0.39 uH molded violet with ferrite core

L8 1.5 - Toko S18 0.39uH molded violet with ferrite core
tapped at 2 turns from earthy end

9 |8 16 6mm inside diam tapped 2 turns from earthy end

L1 |75 - Toko S18 0.39uH molded violet with ferrite core

L |75 - Toko S18 0.39uH motded violet with ferrite core
tapped at 2 turns from earthy end

Li2 |2 20 Ferrite Fair-Rite ferrite bead type No. 24-43002402

Table 1: Inductors for

the transverter
board.

Fig. 3: The

transverter circuit

diagram.

Local Oscillator

The local oscillator (TR 3) employsaseries resonant

fifth overtone 75.5SMHz crystal, running from a
stabilised 8.2V rail. The oscillator chosen is a very
reliable design. Take care, if you intend using this
circuit at other frequencies, or with differing transistor
types. The output purity and stability are dependent on
just sufficient feedback for reliable starting. At other
output frequencies thecircuit values have tobe changed.
Feedback should also be reduced, if the wrong
frequency is produced. When this feedback is correct,
the circuit jumps in and out of oscillation at the correct
frequency on adjusting L7. A buffer amplifier (TR4)
follows the oscillator to increase the outputtoasuitable
level for the transmit and receive mixers. This buffer
produces about 40mW (+16dBm) of output. The higher
level is needed for the transmit chain, but it's reduced
by a ‘Pi’ network to the correct drive level for the
receive mixer.

Transmit Chain

A resistor and p.i.n. diode attenuator accurately set
the level of the 144MHz transmitted input. It also
allows the later option of an automatic level control
loop. If this option is not needed, replace the p.i.n.

diode with a resistor giving the optimum drive level.
The mixer uses a Siemens SO42P active double
balancedi.c. device. This provides mixer gain of a few
dBs, and has the higher output impedance to drive the
filter of L1-3. The trap filter of L3/C11 follows the
mixer output and is in the gate of a m.o.s.f.e.t buffer
amplifier, TR1. A second transistor, TR2 a 2N3866,
following the m.o.s.f.e.t., raises the output to around
300mW at 70MHz at the output port.

Receive Chain

The receive chain is more conventional. A BF981
(TRS) low-noise m.o.s.f.e.t provides around [2dB of
gain to feed a two section band-pass filter. A 3dB
attenuator pad of R32-34 ensures both correct level,
and termination at S0 for the double balanced mixer
(X1). Asimilar 5dB pad, R26-28 on the local oscillator
port of the mixer, reduces the drive to the optimum of
+7dBm for the SBL-1. At the output of the mixer, pins
3/4, termination of the mixer products are in two parts.
The image frequency, between SMHz and 5.5MHz, is
separated via a small choke in series with a 47Q
resistor. The desired frequency (145.5MHz)
termination is provided by the v.h.f. transceiver.

For a typical 144MHz transceiver no further
amplification should be needed. If the receiver has
particularly poor sensitivity, a conventional pre-
amplifier could be added.

Construction

Printed circuit boards layouts and component
placement diagrams for the transverter are shown in
Fig. 4/5. The transverter p.c.b. is designed to fitacross
the width of a standard diecast box. This allows room
for both the r.f. power amplifier and control circuitry.
The transverter is on double-sided printed circuit
board with the upper side used as a ground plane.
Solder directly to the top layer of the p.c.b. those
connections to be made to the negative rail. Do not
forget to solder pins 1, 4, 6, 9 and 14 of the SO42P to
the ground plane.

Remove the location tabs on each screened Toko
coil. These can be spot soldered directly to the p.c.b.
ground plane. It is helpful to mount the coils and their
cans first. Soldering the screening-cans to the p.c.b.
can be tricky with other components in place. Wire
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AmaTEUR RADIO CommunicaTions LTD.

AUTHORISED ICOM, YAESU AND STANDARD DEALER
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FT-1000 - Top of the range ICOM
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Fig. 4: The

‘earth’ plane patterns
for the transverter
board.

Fig. 5: Full-size
component
placement overlay
for the transverter.

Full-size
underboard
track layout.

All the PCBs

will be available
from the PW PCB
Service..
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YAESU " | STANDARD |

: ARTIN LYNC

Authorised Dealer G4HKS ALINCO
THE AMATEUR RADIO EXCHANGE CENTRE [t

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

THE LARGEST DISPLAY OF USED AMATEUR
RADIO EQUIPMENT IN THE COUNTRY

BUYING OR SELLING...
DIAL 081-566 1120 NOW!
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THE COMPANY THAT BRINGS YOU THE LATEST TECHNOLOGY - FIRST !

SALES HOTLINE 021 552 0073

and HELPLINE 021552 0051 ( Office Hours)

THE UK SCANNER EXPERTS

(The TOKYO HX-240 HF Transverter |
when coupled to an all-mode 2m
rig will give you 50W on 80 to 10m.
RAYCOM have put together this
unique unit with the new YAESU
FT290RIl.

IT WORKS GREAT !

FT—290R llnnnnnnnulnunnnu‘nul£429 00
TOKYO HX-240 ..........£249.00
1/2 Size G5RYV ............ £ 14.95
12 Amp PSU .............. £ 59.95
Nicads & Wall Charger£ 31.30
Total regular price .... £784.20

RAYCOM PACKAGE .. £699.00

YOU SAVE £85.20!

Includes ALL D.C. and Co-ax leads
EXCELLENT HF AND VHF STARTER PACK
COME IN AND TRY IT FOR YOURSELF - YOU
WILL NOT BE DISAPPOINTED
FULL RANGE OF YAESU AND ICOM ALSO STOCKED

HP100E/AR1000

The FANTASTIC ICOM IC-R1 and IC-R100

IC-R1 500kHz to 1300MHz
LI(;-RIO() 500kHz to 1800MHz

—

OTHER HIGH QUALITY SCANNERS FROM RAYCOM

BEARCAT UBC 50/55XL 66-88/136-174/406-512MHz

10 memories, channel review, including FREE charger worth £4.95
BEARCAT BC 70XLT 66-88/136-174/406-512MHz

20 memories, full frequency display, with FREE car charger kit worth £4.50
BEARCAT UBC 100XLT 66-88/118-174/406-512MHz

100 memories, airband, search, including FREE car charger kit worth £4.50
BEARCAT UBC 200XLT 66-88/118-174/406-512/806-956MHz £229.99
200 memories, top of the range, including FREE car charger kit worth £4.50
BEARCAT UBC760XLT 66-88/108-174 512/806-956MHz MOBILE .... £229.99
100 memories, 5 search bands, including FREE mains adapter worth £4. 95
NEW JUPITER MVT 6000 mobile . ONLY €329.00
ONLY £€249.00

25 to 550 MHz and 800 .to 1300MHz, 100 Memories

JUPITER MVT 5000 Hand-held
25 to 550MHz and 800 to 1300MHz, 100 Memories

AOR 3000 base Limited Supplies available
0.1 10 2036 MHz, 400 mems, LSB/USB/CW/WFMWNFMWAM

MANY OTHER TYPES AND MODELS STOCKED - NEW AND USED.

SEND AN SAE FOR OUR LATEST USED LIST
URGENTLY WANTED - USED SCANNERS AND HAM GEAR, WORKING OR NOT.

CHARGE IT!

Why not take advantage of the
RAYCOM Credit Card and spread the
payment for that scanner you've always
wanted. Example: Yaesu FRGS600
MKV package £70 deposit and £28 per
month (APR 36%). Call for a quote and
written details! Licensed credit broker.

£699.00

Listen to weather, fire, coastguard, TV, air-
band and many, many more. Wide fre-

Exclusive to RAYCOM
Short wave converter Module
Made in the UK by AKD
Coverage 200kHz to 30MHz

HP100E with converter £299.00
HP100E no converter
Converter only ............ £ 59.00

modification to work with the converter Cost £15.00
N

quency coverage provides you with ail the

)| channels you need to become a VHF and

UHF listener. Frequency coverage is guar-
anteed from 25 to 1300MHz, but may ex-
tend on individual units to 2GHz! Features
include:

O USB, LSB, FM, FM-N, AM

O 99 memory channels, keypad entry

O optional infra-red remote control

YAESU FRGQGOO

THSRBRY

9600 standard 60-905MHz ...
9600 Mkll 60-950MH2z

. £469.00
£499.00

£249.00 |

NOTE '
HP100/AR1000 not purchased from RAYCOM requires

O variable speed scan and delay

O optional voice synthesizer

O six tuning steps

O sensitivity < 0.3uV for 10dB SINAD

Save £1 08! Raycom price £925

inciuding FREE Royat 1300/AH7000 25 - 1300MHz
\_discone complele with co-ax_and plugs.

MkIi to MkV

9600 Mkll pack 60-950MH2
9600 MkV 0.2-950MHz

9600 MkV pack 0.2-950MHz ..
Standard to Mkll ..
Standard to MkV ..

Packs include PSU and ROYAL 1300!
\. J

.. £545.00
£625.00
£699.00
Upgrade € 40.00
Upgrade £149.00
Upgrade €£€129.00

RAYCOM COMMUNICATIONS SYSTEMS LIMITED, INTERNATIONAL HOUSE, 963 WOLVERHAMPTON RD, OLDBURY, WEST MIDLAND'S 869 4RJ. TEL 021-544-6767, Fax 02i-544-7124, Telex 335483 1DENTI G.

COMMUNICATIONS SYSTENS LIMITED
Telephone 021 - 544 6767
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RAYCOM gives you more BUYING POWER

ALLMAJOR CREDITCARDSACCEPTED.BC.
ACCESS, DINERS. INSTANT CREDIT UP TO
£1000 (SUBJECT TO STATUS) WITH
RAYCOM CREDIT CARD (APR 36%). INTER-

4 EST FREE CREDIT ON CERTAIN TEMS AT
MRP. CALL FORMORE DETAILS.

ORDERING INFORMATION

WE STOCK ICOM. YAESU, BEARCAT, MFJ,
BUTTERNUT, CUSHCRAFT, AEA, NAVICO,
STANDARD, TEN-TEC AND WELZ AMONG
MANY OTHERS. SEND SAE FOR FULL LIST.

TEL: 021-552-0073

PHONE BEFORE 4PM FOR NEXT DAY
DEUVERY BY COURIER (£15.001 - OR 2PM
FOR DEUVERY B8Y POST (£10.00.
PLEASE ALLOW TIME FOR CHEQUES TO
CLEAR. MANY OTHER ITEMS IN STOCK.
PLEASE CALL FOR MORE INFO AND FOR
EXTRA SPECIAL DEALS!

INFOLINE 0836-771500 5-9pm (weekdays)

OPENING HOURS 8-5.30 MON TO SAT,
T3 OE RAY GAKZH, PETER GAEWD
COLIN and JOHN on the ‘phone.
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links, passed through the board, connect the earthy
ends of L2 and L11, also pins 2, 5, 6 and 7 of the
SBL-1.

Fit the m.o.s.f.e.t.s, by bending their tabs to fit through
the holes in the p.c.b. Then orientate them in such a
way that the identification number is on the top.

Alignment

Alignment of the main transverter is straightforward,
but must be done in the order given. Make a simple
power meter, with a 50Q load resistor and diode
detector. The simple r.f. probe as described in PW
January '90 page 28(§) is a useful starting point. The
capacitor charges to the peak r.f. voltage across the
5092. Adding the forward diode drop of 0.6V, then
squaring the resulting voltage and dividing it by 50Q
gives twice the peak power. The ‘r.m.s. power’ is half
of this figure. This home-made low power meter can
give remarkably accurate measurements down to about
7dBm input power (SmW & 0.11V).

Connect ther.f. probe to the output of the oscillator
bufferat the junction of R26 and R27, and peak L7 and
L8 for maximum l.o. output. The meter should read
about 0.6V, corresponding to an output level of some
12dBm (16mW).

To set up the receive chain, connect the antenna to
the input. Connect the 145MHz out to a transceiver
tuned to 145.7MHz. Inductors L10 and L11 should be
adjusted to maximise the noise level at the transceiver
audio. This audio level should not change greatly
between 145.5-146 MHz. If it does, ‘stagger-tune’
these inductors slightly to flatten the response. Inductor
L9 may be roughly adjusted by peaking for maximum
noise. This peaking, is then modified by listening to
stations or beacons and adjusting for L9-11 for the best
signal-to-noise ratio. The best signal-to-noise ratio is
not always at the loudest signal level.

The Buxton beacon GB3BUX in Derbyshire, on
70.05MHz can be heard, even on a simple antenna, in
many parts of the country. Beacons provide an ideal
tuning signal, but in heavily populated areas many
spurious signals can be picked up and used. These are
especially noticable in the early evenings and at
weekends. Poorly suppressed domestic and industrial
equipment noise makes good tuning signals.

That's the transverter side of the ‘Meon-4’. The
companion 10W power amplifier and the switching
circuitry will be described in Part 2.

PW
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Further Reading ( §')

‘The PW Meon SOMHz Transverter’ by Dave
2 Powis G4HUP & Sam Jewell G4DDK,

pubhshed in PW October 1985. :
x:* Diode r.f. probe shown as part of ‘PW Irwell

““ Transceiver’ by Rev. George Dobbs G3RIV,
S pubhshed PW January- March 1990. ,_f’

i Not really further reading but, programs for~
1¢immt analysis on a PC (IBM ‘clone’). At
- professijonal standard, Number One Systems .
¢ Ltd. (Harding Way, Somersham Road, St Ives,
.-Cambs.PE17 4WR) have Anslyser Il. While on
i the*‘Shareware’ side, PDSL (Winscombe House,
i Beacon Rd,, Crowborough, Sussex TN6 1UL)

have several progmmsm thexr catalogueﬂ

avaxhhle for £2
FR AL I \ w&i‘“‘%’ﬁ!‘“ug’ W

The completed PW ‘Meon’ project.

How Much £36 + p.c.b. + housing
How Difficult Intermediate +

Resistors

0.25W 5% Carbon Film

15Q 1 R18

18Q 1 R33

47Q 3 R17, 27, 35
56Q 2 R15, 31
68Q 4 R5, 6, 8
82Q 1 R14

100Q 4 R1, 2,10, 25, 37
120Q 2 R26, 28
150Q 1 R7

180Q 1 R3

270Q 2 R32, 34
390Q 1 R22

4700 1 R21

560Q 2 R9, 16
680Q 1 R4

8200 1 R11

1kQ 1 R36

4.7kQ 1 R24

6.8kQ 1 R20

15kQ 1 R19

22k 1 R23

47kQ 2 R12, 30
100kQ 2 R13, 29
Horizontal Skeleton Preset
5kQ 1 R38
Capacitors

Miniature Plate Ceramic

2.2pF 1 C26

3.3pF 2 C24, 35
5.6pF 1 Cc9

10pF 3 Cé6,10, 11
15pF 5 C23, 28, 34, 36, 39
33pF 1 c7

56pF 1 C25

1nF 2 C1-5, 8, 12-16, 18, 21,

22,27, 29, 30, 32, 33, 37, 38, 40-42

Miniature Film Trimmers
2-22pF 3 C19, 20, 1

Tantalum Bead 35V
0.22uF 1 c17

Semiconductors
Diodes

BA379 1
BZY88C 8V2 1
Transistors

BF981 1
2N2369 2
2N3866 1
3SK85 1
Integrated Circuits
S042P 1
Miscellaneous

X1 SBL-1 double balanced mixer,

XL1 (75.5MHz)

overtone crystal {1); circuit-board
pins; inductors {see Table 1); die-
cast enclosure (Electromail 509-

254) (2); p.c.b.

(1) £8.40 (inc. p&p) from
Golledge Electronics

Merriott
Somerset

TA16 5NS

Tel: (0460) 73718

Cirkit

Park Lane,
Broxbourne,
Herts EN10 7NQ
Tel: (0992) 444111

Maplin Electronics,

PO Box 3
Rayleigh,

Essex SS6 8LR.
Tel:(0725) 554161

Electromail
PO Box 33,
Corby,

Northants NN17 9EL

Tel: (0536) 204555

D1
D2

TR5
TR3, 4
TR2
TR1

IC1

HC18/U 5th
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Fig. 1.

Icom IC-970E

i,

transceiver to be introduced by Icom. In fact, the
review model was the first one in the country.

In standard trim it comes equipped for full duplex
operation on the 144 and 432MHz bands. However,
this can easily be extended to give transceive coverage
of the 1296MHz band plus receive only on 50 through
to 90SMHz.

The wide range of features make the [C-970E an
extremely powerful transceiver that should meet the
needs of today’s most demanding amateurs. So I took
a closer look to see just how it shapes up in practice.

First Steps

Imust admit the IC-970E certainly looks impressive
and is, in fact, a large and heavy transceiver. A
contributory factor to this was the optional built-ina.c.
power supply fitted to the review model. The standard
model requires an external 13.8V 10A power supply.

The antenna connections were all made via the rear
panel and good quality sockets were used throughout.
The N-type connectors were used for all antenna
sockets, except 144MHz where a SO-239 type was
used.

The key jack provided was a 6.3mm stereo type,
enabling connection of either paddles or astraightkey.
However, the iambic keyer is not included in the
standard model, it’s an optional extra.

There was also a standard 3.5mm
external speaker jack that disabled the
internal speaker when a jack was
inserted. An additional feature here
was that you could choose to split the
main and sub-band audio signals.

This meant that, for example, you
can direct 144MHz signals to the
internal speaker while 430MHzsignals
use the external speaker. Besides these
basic connections, there were a few
others that gave access to some more
advanced features of the IC-970E.

Multi-band VHF and UHF Transceiver 1

Multi-band v.h f.
transceivers have been
developing ever more

~ features in recent years. The
. IC-970E is the latest
offering from Icom and Mike
Richards G4WNC took the
opportunity to try it out.

The first of these is the CI-V socket that enables
computer control of the IC-970E. Before this can be
used, an optional CT-17 level converter is required.

Just to ensure that you buy the Icom version, the
details of the command language are in the CT-17
manual! One of the particular advantages of this
computer control system, is that up to four transceivers
or receivers can be connected to one computer. This
provision has great potential for total control of the
station by computer.

The two remaining sockets were for the connection
of external equipment such as Packet TNCs or other
specialist equipment. Facilities provided included
squelch, modulator, detector output, 13.8V d.c. at 1A
and an a.l.c. input.

Good Manual

With all modern and sophisticated transceivers, a
good manual is essential to get the best from the rig.
The manual supplied with the IC-970E is a very well
presented 47-page, A4 sized, book.

The manual uses many diagrams and some clever
indexing. One very clever idea is the use of a picture
of the front panel, marked into sections with the
relevant page number associated with each section.

For peoplé like myself who are impatient, the first
few pages contained simple explanations of each
control function. This provided enough information
for the experienced operator to get on the air quickly.

The main core of the manual covered the operation
in great detail with clear step-by-step instructions. The
final sections of the book gave details of the fitting of
the optional modules and some useful adjustment and
maintenance details.

Logical Operation

Although the front panel of the IC-970E was
extremely busy, the layout was in fact very logical and
easy to use. The most obvious feature was the liquid
crystal display unit.

Practical Wireless, May 1991
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“The display unit was used to convey most of the
operational information from frequency and mode,
right through to a signal strength scale for the sub-
band. An important point with lL.c.d. units is the
illumination system used. The IC-970E handled this
very well with a permanent back-light system. The
brightness of the display could be varied by a small
pre-set control, accessed from undemeath the rig.

As the IC-970E is a multi-band unit, the user needs
to be able to tune both of the active bands. The
technique used is to define the two bands as main and
sub bands. The main band is then tuned using a useful
range of features, while the subband could be tuned by
the small Sub Dial/RIT control on the front panel.
The main band frequency selection methods are very
versatile and included manual, direct entry, scanning
and memories. Of these procedures, the manual
method, using the large knob on the front panel, is
perhaps the most used. Incommon with all synthesised
transceivers, the tuning is actually in steps rather than
being continuous.

The tuning steps were fixed at 10Hz for s.s.b and
c.w. but could be set at one of six rates between 5 and
100kHz for f.m. A useful extra is the ability to quickly
select 1kHz or 1MHz steps for rapid tuning.

Another unusual, but useful, feature is the ability to
switch the mechanical click-steps of the tuning knob.
This facility is activated by a button on the front panel.
The main use for this is on f.m. where channelisation
makes continuous tuning inappropriate.

The facility is further enhanced by a pre-set option
which automatically disabled the click-steps when the
transceiver is set to modes requiring tuning steps of
less than SkHz. This meant that when switching
between s.s.b. and f.m. modes, the click-steps were
automatically switched in and out.

Keypad Entry

Direct frequency entry is also provided via the
keypad on the front panel. The implementation is very
straightforward and simple to use.

Included with this facility is an automatic trailing
zero entry. This means that when the operator is
entering 145.000MHz on the keypad, all that they’ve
got to do is type in 145. The software does the rest!

Allthese features are supplemented by the provision
of dual v.f.o.s on both the main and sub bands. The
dual v.f.0.s can also be set-up to enable split frequency
operation, i.e. transmitting and receiving on different
frequencies in the same band.

User Memories

No self-respecting, microprocessor-controlled rig
would be complete without provision for memory
operation. It’s no surprise to find that the IC-970E is
equipped with a comprehensive set of memories.

Each band is provided with 99 main memories and
two scan edge memories. Selection of the memory
channels is very simple with two methods provided.

The first method uses the memory channel control
on the front panel. This is a simple click control that
increments or decrements the memory number.

However, if you want to tune directly to a specific
memory, the memory number can be entered directly
in much the same way as direct frequency entry. The
only difference is that the Function key has to be
pressed first.

Storing information in the memories is equally
simple, all the operatorhastodois select the appropriate
memory and press the Memory Write button. This
process automatically transfers the dial frequency into
the selected memory.

Practical Wireless, May 1991

Besides being able to store andretrieve frequencies
from memory, it’s also possible to use the memories as
the basis for several scan modes.

Scanning Options

The IC-970E is provided with a very good range of
scanning options that should help the user get the best
from the rig. Besides the basic provision of being able
to scan the memories of the main band, it’s also
possible to scan the sub-band and 1200MHz module
(if fitted).

An internal switch determines the action taken by
the receiver when it detects a carrier. There are two
options available. The receiver caneither abandon the
scan or pause for ten seconds.

Although pretty basic in scanning terms, these
options should prove adequate for most operators. In
addition to thebasic scanning there’s also a very useful
Mode Scan.

Operating this control sets the IC-970E scanning
all memories with acommon mode, the required mode
being chosen and set by the operator in advance. This
facility could be used to great effect for keeping aneye
on favourite f.m. channels, without having to wade
through the s.s.b. frequencies.

Programme Scan

The final scan mode is called Programme Scan
and this is similar to the search facility provided on
many more conventional scanners. In this mode, the
IC-970E searched between two user-set frequencies
in any one band. The search was continuous in that
there is a flyback (roll-round) to the start of the search
at the end of each sweep.

One useful extra is the provision of a feature that
Icomhas named the Call facility. This was in fact three
additional memories, one for each band plus one
universal.

Each of these memories could store both frequency
and mode just like the normal memories. The difference
is that they are accessed simply by pressing the Call 1
or Call 2 buttons on the front panel.

The obvious use of these buttons is for the storage
of favourite calling channels. You could then use the
main v.f.0. to select a suitable working frequency and

The
intensive
use of
surface
mount
tech-
nology
means
that
there is
a lot of
gear in a
rela-
tively
small
spacé.
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The IC-970E has well
laid-out controls.

use the Call memory to put out a CQ. When you
receive a reply you can very quickly switch to the
operating frequency.

Satellite Operation

The IC-970E is highly likely to be bought by those
whohave an interest in this fascinating area of amateur
radio satellite operation. Icom have made sure that
satellite users will not be disappointed, by including a
host of useful features.

In its standard form, the IC-970E is ideal for Mode
B 432MHz/144MHz operation. The addition of the
optional 1200MHz unit enables full Mode L operation
as well.

One of the features of satellite operation is the split
frequency modes and this can present problems to
conventional tuning systems. The IC-970E is very
well equipped with options to cover just about every
eventuality.

The first special facility is the provision of ten
additional memories that can store the up and downlink
frequencies plus the mode. This is a great starting
point and makes the switching of modes very quick
and easy.

Keeping Track

One of the problems created by using different up
and downlink frequencies is that of tracking. The Icom
has solved this difficulty by the provision of linked
tracking between the main and sub bands. This tracking
copes with all eventualities as it can be set for both
normal and reverse tracking.

Paging Friends

The IC-970E is fitted witha few interesting features
that could prove particularly useful for f.m. operators.
The two main features are the pager and code squelch.

In simple terms, the pager lets you contact either an
individual or a group of friends monitoring an agreed
frequency. This is achieved using an identity code
comprising seven dual-tone multiple frequency
(d.t.m.f.) tones.

The system is rather ingenious and should prove
particularly useful tothose living in heavily populated
areas. The code squelch is a simpler form of the pager
system that only uses three d.t.m.f. tones.

When using this system, all users in the group use
the same code and so will be able hear only stations
using that code. The only worry I have is that the
system encourages operators to transmit, without first
listening to see if the frequency is clear.

Receiver Features

The IC-970E receiver is very well thought out and
includes many facilities often only found on h.f.
receivers. The provision of a very effective notch filter
was one such feature.

The filter has a range of +1.5kHz with a useful
notch depth of 25dB. There’s also provision to switch
between slow and fast a.g.c. time constants.

Although pulse interference is not normally too
much of a problem on v.h.f. and u.h.f.,, the IC-970E
also has a pre-set threshold noise blanker.

On the audio side, the single internal speaker is
used to handle the output from all the fitted modules.
However, by operating a front panel push button the
audio could be split with the main band using the
internal speaker and the sub band using the external
speaker (if plugged in). There was also provision to
adjust the audio quality via a simple rotary tone
control.

Transmitting Features

The c.w. operator is very well provided for, with
the option of an internal iambic keyer as one of the
many advanced features. This keyer can be enabled
and adjusted from the front panel, making operation
very easy. The operator can also adjust the sidetone
volume and break-in delay, which again is very useful.

For the 'phone operator there’s a built-in speech
processor with a variable compression level. This
provides the operator with the flexibility to match the
compression to the prevailing band conditions.

Output levels and the fine control have not been
forgotten either! The adjustable r.f. power could be set
over the range 3.5 to 25W on all operating modes.

Acid Test

A look through the operational features indicates
that the IC-970E has been designed as a top flight
transceiver. However, the acid test comes with the
assessment of its performance in the lab and on the air.

Before carrying out the lab tests, I installed the IC-
970E in my shack sothat I could get accustomed to the
operational features. I found all the controls to be very
well laid-out with no awkwardly placed knobs or
buttons.

Despite its obvious complexity, I found I was able
to get to grips with most of the features without having
to refer to the manual. The only exception to this was
when I used the memories.

Sensitive Receiver

My first impression when I tuned around the bands
was that this was a very sensitive receiver indeed.
Stations that were barely readable on my equipment
were lifted out of the noise by the IC-970E.

I was also pleased to see that it was equally athome
operating in the presence of very strong local signals.
The next stage was to try a few CQ calls and get
comments on the transmission quality.

When using the transceiver [ received good reports
from all the stations I spoke to. This story was repeated
through all the modes and bands. As the review model
was fitted with the optional UX-R96 receiver, I was
interested to see how it performed on p.m.r. and
commercial broadcast station frequencies.

As expected, the n.b.f.m. performance of the IC-
970E was comparable to that on the amateur bands.
The airbands were tried next as they are very popular
among listeners. The audioquality onthese frequencies
was again very good, well up to the standards of the
best a.m. communications equipment.

Movingontobroadcast w.b.f.m. transmissions, the
recovered audio quality, although good, was spoilt by
the small internal speaker. Any operators seriously
wanting to use the Icom for broadcast signals would be
well advised to use a good quality external speaker.

Practical Wireless, May 1991



Lab Testing

After such a good on-air performance I decided it
was time to move into the lab and see just how the IC-
970E shaped-up. My first measurements covered the
receive sensitivity, where I prefer to use the 12dB
SINAD measurement instead of the 10dB signal-to-
noise measurements quoted by many manufacturers.
I also use e.m.f./2 to define the input voltage level.

When measuring the IC-970E, I found myself
making double checks of the test equipment as the
results seemed too good to be true. The best sensitivity
was obtained when the rig was switched to s.s.b.
reception, resulting in a figure of 0.07uV for 12dB
SINAD.

My test results represents -130dBm, which is quite
remarkable and rivals the performance obtained from
specially modified contest rigs. This level of
performance also says a lot for the quality of the
filtering employed.

Another remarkable feature was the consistency of
the sensitivity, as it remained constant throughout the
144 and 432MHz bands. The f.m. performance was
equally good with measured results of 0.13 and 0.14puV
for 432 and 144MHz respectively.

The general coverage receiver was not quite up to
the same levels of performance, but nevertheless was
very good. The n.b.f.m. sensitivity varied from 0.16uV
at 60MHz through to 0.44LV at 904MHz, the tail-off
being gradual.

The w.b.f.m. performance followed a similar line,
ranging from 0.56 through to 2.22uV at 905SMHz.
Finally, the a.m. sensitivity was measured at 0.29uV
at 60MHz and 1.04pV at 905SMHz.

This was a very fine performance in terms of
sensitivity, but does not tell the whole story. One
measurement that’s extremely important is the third
order intercept.

The third order intercept measurement gives an
indication of how the receiver will cope with strong
adjacent channel signals. It’s quite common for
receivers with high sensitivities to show up badly on
the intercept test.

The IC-970E sailed through the intercept test with
an incredible calculated intercept point of +8dBm.
Considering the remarkable sensitivity, this is an
excellent performance that makes the IC-970E a force
to be reckoned with. The receive tests continued in
many areas with the object of checking the performance
against specification, and they were all successful.

Transmitter Testing

The transmit section was next to come under the
microscope. The tests started with a simple power
measurement that showed that the IC-970E equalled
its specification in all modes.

Analysis of the purity of the transmit signals was
carried out with the aid of a spectrum analyser. Spurious
output was very low indeed, being better than -60dB
on all bands.

The carrier rejection at better than -50dB, was also
very good. To illustrate the purity of the output I've
included a photo of the spectrum analyser screen in
Fig. 1. In this test the Icom was delivering 25W into a
dummy load at 432MHz.

As you can see from the range of tests carried out,
the IC-970E is a superb transceiver.
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Summary -

Overal]then,atrulysuperbtranscuvertbatwill Imsme,beg:omenclasmcmnmc
The IC-970E costs £1995.00 and the optional general coveragé receive unit costs £275.00. An optional unit is available to ‘cover the ),
1296MHz band.. The IC-WOEmbeﬂbtﬂinﬁfrpmleom(UKllxd SenSueet,Hla'ne Bay, Kent CT6 8LD; Tel: (0227)363859wh01

T

The price, although high, lsnotunmhsncforatraxmverthatmnboastsuchafmeperfonnance Anyonemﬂla,senommtcmtm
satelhteopa-auonwmﬁndﬂmﬂwIC—WOEhasaﬂtheyneed,aoeptfor]nghtransxmtpower |
I’'m sure this transceiver will alsp find favourthhoomwt operators. “l'l'xebaslcpu'formanoelswdluptothestmdard achlevedby

Quite honestly T've found'it difficult to make: any real criticism of this excellent transceiver. It’s certainly big, but this level of excellence 8

Practical Wireless, May 1991




In the third part of
this series Ray
Fautley G3ASG
turns his hand to
the manipulation
of decimal
numbers.

32

Before we carry on with this section, I think I'll put you
out of your misery. The answers to last month’s
problems are shown here:

Rl U 5
11 1 17
@ T () ~B ® 20
1 1
@ 5 M e @ 5
@ 05 &) 0.125 (1) 0.625
(m) 0.75 (n) 1.6250r1.875

(o) 0.3333333333333333333333333333333

There were two deliberate surprises for you in that
‘exam’. Answer (e) gave a negative number. This is
like an ‘Overdraft’ at the bank, and I will deal more
fully with what it means later in the series. Question
(n) had two answers, as it was possible to see two
questions. If you read ‘one and five eighths’, then the
first answer is correct. Should you have read it as
“fifteen eighths’ (one and seven eighths), then the
second answer is the one you should have had. Answer
(0), however has no exact answer, as it is a never-
ending series of ‘3s’. The *’ behind the last ‘3’ means
‘without end’. Recurring is the mathematical name
given to results of this nature. This is said as, ‘nought
point three recurring’.

Did you have a hundred percent correct? I hope so.

If you had any problems with the questions, then
send a(long type)s.a.e. tothe editorial offices. We will
send a copy of the solutions back to you. Please quote
‘April Maths Problems” on one corner of the your
covering letter.

This last example highlights one problem that may
happen, and that is of accuracy. Fractions are always
accurate, no matter how complex. Decimals may be
only a close approximation. Accuracy problems
occurs in other cases, such as with 1/6 or 1/7 or 1/9.

Multiply Decimalily

We turn now to the multiplication of decimal
numbers. This is more difficult, the decimal point has
got to go somewhere in the answer, but where?

Let’s try to multiply 3.56 x 2.81

Rules for Multiplication of Decimal Numbers:

(i) Write down as if they were 356 and 281,
Completely Ingnoring the decimal points in the two
numbers, and then use the multiplication method.

356
281
356
28480
71200
100036

(ii) Count how many digits there are after the
decimal point in each number of the multiplication.

3.56 has 2 digits after the decimal point

2.81 has 2 digits after the decimal point

(iii) Add the totals counted in (ii) together:

2+2=4

(iv) This total of four is the number of digits
AFTER the decimal point in the answer found in (i)
which was 100036.

(v) Starting at the right-hand side of our number
100036 (just to the right of the ‘6’) count four places
to the left and that’s where the decimal point goes:

10.0036

The answer then, is 10.0036 which wasn’t too
difficult was it?

Now we’ll have just one more example of
multiplication.

Multiply 0.0376 x 25.1.

Using the rules,

376
251
376
1880
15200
94376

There is atotal of five digits after the decimal points
in the two numbers to be multiplied together so the
answer is:

0.94376

The ‘0’ in front of the decimal point indicates that
there is no whole numberinthe answer, i.e. the answer
is a decimal fraction,

Decimal Division

(i) Change BOTH numbers to WHOLE numbers
by multiplying BOTH numbers first by 10, then by
100 or by 1000etc, until BOTH numbers are WHOLE
numbers:

Divide 23.0967 by 3.5 the result to be to 3 decimal
places. That means there must be three digits AFTER
the decimal point in the answer.

Multiplying both numbers by 10 gives us:

23.0967 x 10 = 230.967 not a whole number

3.5 x 10 = 3S. which is a whole number

The decimal point after ‘35’ has been put in to
remind you that 35 is a whole number.

Multiplying both numbers again by 10:

230.967 x 10 = 2309.67 still not a whole number,

35 x 10 =350. a bigger whole number.

Multiplying both numbers again by 10:
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C.M.HOWES
COMMUNICATIONS

Mail order to:EYDON, DAVENTRY i
? NORTHANTS NN116PT
7N Tel: 0327 60178

ACTIVE ANTENNA

Microwave IC
pre-amp.

10dB_Attesuator Switch.

+12 to l4v DC

o

T8 it 0 OVEA (o TTH/ .

Printed Circutt o)

Antenna clements
Nt e Interface module

HOWES AAA4
The HOWES AA4 Active Antenna gives full coverage from 25 to 1300MHz. Itis designed to be
the ideal solution for those requiring a compact, broadband antenna for use with scanning
receivers. The AA4 features advanced technology with a low noise microwave IC amplifier.

%  Fully broad-band covering 25 to 1300MHz.

#  Low noise microwave IC {NF <3dB). Qver 15dB gain. IP3 +15dBm.

#  Coax powering 12 to 14V DC at less than 20mA.

%  10dB switched attenuator on the receiver interface board.

*  16inches long, 1.2 inches wide. Easy to build kit or ready built modules.

Scenning Beceiver

If your scanner reception could benefit fram the addition of a remotely located antenna, or you
waould like amuch neater, more compactaiternative to the ugly discone types, thenthe HOWES
AA4 could-be just the job! You canread the review in the November ‘30 Short Wave Magazine.
Excellent performance in a small space!

AA4 Kit: £18.80 Assembled PCB modules: £24.90

AA2 ACTIVE ANTENNA for 150kHz to 30MHz

The HOWES AAZ is the active antenna to use for general coverage HF reception. Broad-band
performance that does not tail off at the higher frequencies. The neat, compact answer for those
with limited space, hotiday use, mobile operation etc. Two selectable gain settings, local or
coax powering (12 to 14V). IP3 +38dBm. Easy to build and much liked by customers!

kAAZ Kit: £2.50 Assembled PCB: £11.50

FOR SCANNERS

N
HF SSB and CW RECEIVERS

Our range of simple, but very effective receivers opens up the world of long distance radio
communications for a very modest outiay. Most of the kits listed below are designated for use
on various amateur bands. Give us a ring to discuss your requirements for frequencies not
shown here.

The kits contain the efectronics to build the receivers. "Hardware packages” contain the
mechanical items {case, dial, knobs, sockets etc} to go with the "works" supplied in the basic
kit. In addition, all our amateur band receivers have matching transmitters to suit the
Novice and full amateur licence. These can be combined with other kits to form complete
transceiver projects.

SSB/CW RECEIVERS Kit Assembled PCB
DXR10 3 Band{10,12 & 15M] for DX amateur work £24.90 £36.90
DcRx54  4.45MHz Aircraft band {rescue etc) £15.60 £21.50
DcRx20, 40 or 80M  Single band amateur receivers. £15.60 £21.50
DXR10 Hardware package: £14.00 DcRx Hardare package: £15.50
RECEIVER ACCESSORIES

CBA2  Buffer to enable use of DFD5 counter £5.80 £8.90
csLa Sharp, dual bandwidth {SSB & CW) filter £9.90 £15.90
DCS2  "S Meter” kit for above receivers £8.90 £12.90
DFDS Digital frequency counter/display £39.90 £59.90
XM1 Crystal Calibrator, 8 marker frequencies £16.80 £21.90

CV100 - ADD SHORTWAVE T0 YOUR SCANNER!

This kit converts 1 to 40MHz up to 101 to T40MHz 50 you can tune these freGuencies with a
normal VHF scanner. No mods to the radio are needed.
CV100 kit: £25.90

PLEASE ADD £1.20 P&P to your total order value.

HOWES KITS are produced by a professional RF design and manufacturing company. They
contain a good quality printed circuit board with screen printed parts locations, full clear
instructions and all board mounted components. Sales and technical advice are available by
phone during office hours. Please send an SAE for our free catalogue or specific product data
sheets.

Assembled PCBs: £35.90

73 from Dave G4KQH, Technical Manager. )

= LOWE DOCKS AT BRISTOL

In addition to Heathrow, we have now opened our latest centre
in Bristol to serve the South West.

Similar to Heathrow, we are stocking a full range of communi-
cations equipment from transceivers, both commercial and
amateur, to a large selection of VHF scanners and HF commu-
nications receivers.

There are full demonstration facilities in the showroom plus a
fully equipped workshop to take care of any first line servicing
problems on the spot.

Like all our branches, there is a selection of fully tested and
guaranteed second hand equipment for you to choose from.
The new centre is being managed initially by Dave, GGCXA, but
we are looking for a full time manager; so we will welcome
approaches from anyone who is interested in tuming their
hobby into a full time job.

TS-850S

='__ﬁ

Lowe
Bristol
M5
J19
M32 J
J18 Mt

A4

City Temple Meads

Centre

Albért Road
River Avon
A4
A37
HOW TO FIND US

The new Lowe Communications Centre at Bristol isjust over the
Totterdown bridge from the main A4 Bath road in St Philips.
From the traffic lights on the A4, go across the bridge and tum
immediately leftat the T" junction. You will see the centre on the
left in front of the river. Tum first left and park anywhere in front
of it. Parking is free as you would expect at one of our shops.
We are just 10 minutes from the end of the M32 motorway and
a short walk from Temple Meads station.

LOWE ELECTRONICS LTD

Bristol: Unit 6, Ferry Steps Industrial Estate, Albert Road, St Philips, Bristol BS2 0XW. Tel: 0272 771770
Heathrow: 6 Cherwell Close, Langley Slough, Berks SL.3 8XB. Tel: 0753 45255

L
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_ Est ove over 20 vears
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RA121A SSB ADAPTOR
RACAL RA121A SSB ADAPTORS for use with the RA17 & RA117 receivers or any receiver with
100Hz IF output. switchable for USB/LSB. or independent sideband, CRT display to show lock
condition when using ISB. clarifier control for use with SSB. outputs for 3 ohm speaker & 6§00 ohm
for headphone o line use. size 19" rack panel x 5% “ high x 14" deep. supplied with manual,
tested before despatch supplied in used condition. £99.00 carriaga £13.00.
B40D COMMUNICATIONS RECEIVERS 640KHz to 30MHz. in 5 bands this modet is the later
version of the WW2 version and includes miniture type vaives. SSB reception is possible br using
the BFO & fine tune control. supplied in excellent condition & fully checked with circuit & full set of
plugs. prices from £125.00 to £175.00 for one as new. carriage £25.00.
RACAL RA17 COMMUNICATIONS RECEIVERS 500KHz to 30MHz in 30 switched bands,
variable IF bandwidth down to 100Hz. one of the best surpius receivers you can buy, ideal for the
serious SWL or Radio Ham. supplied with manual & 3 months warranty prices from £270.00.
cariage £25.00
PYE PF20 FM HAND PORTABLES 136 to 150MHz ideal for 2 meters band, 2% walts output,
supplied with crrcuit aerial & mic. (but no bettery) £18.00. plus £2.00 post.
TEKTRONIX D485 PORTABLE OSCILLOSCOPES 100MHz bandwidth, with delay facility, all
solid state. In excellent condition & tested. £399.00 carriage £15.00.
8.A.R.B.E. PERSONAL SURVIVAL TACTICAL PARA-RESCUE RADIO. 243MHz Tx/Rx. smal
body wom unit. consists of two units item 1. Transmitter/receiver item 2 speaker/mic. & aefial
housing, battery unit not supplied.
PRICE £10.00 post £2.00. with circuits
SAE for full data on all of the above equipment.

151A BILTON ROAD, RUGBY, WARWICKSHIRE CV22 7AS

Phone 0788 576473. Eve. 0788 571066
Shop howrs 8.30-1 p.m., 2305 p.m.  Closed Wadnesdays

WANTED — Wwil Command Rx's & Tx's BC453, BC454, BC455 etc. + conirol boxes &
mounting trays. Top prices paid. W.H.Y.

77 for Amateur

I @La racleristics  Redic

4 Hlldetho Road, Bridlington, East Yorkshire YO15 3BG
: (0262) 673635 Fax: (0262) 670568

Door Plaques
) “The Shack”
£3.25

NEW!
. Personalised Plaque

Personalised Mugs & Plaques
£3.75

(UK PRICES ONLY)
Allow 3 weeks for delivery of mugs.
Prices include P&P. Cash with order.

Please mention
Practical Wireless
whenreplying to

advertisements

TOTAL COMMUNICATIONS

?c Motofthone high band AM with mics & speaker,
Ideal tor 2m £20.00 ea. P&P

L] uo!oﬂ\one low band AM, 68-88MHz. Ideal for 4m with mics & speaker.
Choice of 1 £20.00 ea. P&P
o wmmln'tor AM high band with no mics or speaker.

£20.00 ea. P&P
Pnc w.mnltmor AM low band with no mics or speaker. Ideal for 4m.
Choice of 5 €20.00 e¢a. P&P

mo Westminster FM 82MHz to "102MHz (motorcycle units) ex-Met Police.
al tor 4m. With control box but no mics or speaker.
Choics of 8 only £17.95 ea. P&P
o Olympic high band AM with no mics or speaker. ldeal for 2m.
Choice of 15. Onty £17.95 ea. P&P
P{l Olympic iow band AM -with no mic or speaker. Ideal for 4m.
Choice of 10 only £17.95 ea.
Pye UHF Signll Generator. Type SG5u, 400MHz to 470MHz.
ideal for the shack — tested. £39.95 ea.
Untested (choice of 50) £30.00 ea. P&P
Pye Cambridge FM low band 68—88MHz. With mics & speaker.

Ideal tor 4m ..€15.00 ea. P&P
Wany morry more radios in stock! Phone 0379 783333, Se addressed envelope for Catalogue please.
UNITS 3 AND 4 THORNHAM HALL, EYE, SUFFOLK, P23 8HA
HOTLINE 0379 788-333 TRADE SALES 0379 538 333

CALLERS WElCUME BY APPUINTMENT ONLY

D A

T 0 N G

ELECTRONICS

Clayton Wood Close
West Park
Leeds LS16 6QE

LIMITED Tel- 0532 744822

For products you can rely upon
to give amazing results

For information on Active Antennas, RF Amplifiers, Converters,
Audio Filters, the Morse Tutor and Speech Processors
send or telephone for a free catalogue and selective data sheets

as required.

All our products are designed and made in Britain. )
Orders can be despatched within 48 hours subject to availability.

— VISAAND ACCESS WELCOME — IS

)
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2309.67 x 10 =23096.7 still not a whole number. (ii) The decimal equivalent of 8/, is:?

350 x 10 =3500. an even bigger whole number. a) 8.6 b) 8.35
Multiplying both numbers again by 10: c) 8.45 d) 8.25
23096.7 x 10 = 230967 at last, a whole number.
3500 x 10 = 35000. quite a big whole number. (iii) The decimal equivalent of 5%/, is:?
(ii) Ifyou cando ‘long division’, all that is necessary a)5.3 b) 5.6

to do is to divide 230967 by 35000: €) 5.75 d) 5.65
(iii) Where does the decimal point goin the answer?
As 230967 is a whole number it can be written as: (iv) The decimal equivalent of 11'/, is:?
230967.000 (Three ‘Os’ as we require the answer to a) 11.125 b) 11.85

3 decimal places). c)11.185 d) 11.825

So we can write the long division sum like this:
(v) 45.08 + 0.075 =?

. a) 45.15 b) 45.83
3500 280967. 000 c) 45.155 d) 45.875

210000
20967 0 (vi) 5.006 - 0.45=?
17500 0 a) 4.556 b) 4.61
3467 00 ¢) 5.015 d) 4.961
3150 00
317 000 (vii) 350.685 - 19.012 =?
315 000 a) 330.673 b) 331 565
2 000 c) 348.7838 d) 331.673
That’s taken it far enough, for we have reached (viii) 25.76 x 1.007 =?
three decimal places. The answer is 6.599 to three a) 259.4032 b) 25.94032
decimal places. c) 2.594032 d) 25.77803
(ix) 0.0087 x 0.093 =?
Now as a form of ‘homework’ work out the a) 0.08091 b) 0.008091
following as an exercise. There are also one or two ¢) 0.00008091 d) 0.0008091

from previous issues. You should work them out
yourself using the methods I've shown you. No (x)45.9/5.6="

cheating with a calculator (answer to 4 decimal places)
Tick the answer you think is the correct one from a) 8.1960 b) 8.0190
the four alternatives. The correct answers will appear c) 0.8196 d) 8.1964
in the next article. ) That's all for this
(xi) 4.771/0.085 =?
(i) The decimal equivalent of '/, is:? (answer to be to 3 decimal places) month. Remember,
2) 0.5 b) 0.25 2) 56.129 b) 5.612 keep busy and
€)0.2 d)0.3 ¢) 560.129 d) 56.001 practice.

For the latest news of special event stations, rallies,
what's on the bands - ring

Wﬁ[ﬁ@ﬂ@@@%ﬁ@@ on 0898 GBHAGR2

Up-dated every Friday
Do you want to hear the latest amateur radio news? What DX is about? The latest Satellite information? Mobile Rallies &
Events, Times & Cancellations? All amateur radio news finds its way to the PW ‘Newsdesk ‘91’ every month - but did you
know that by calling 0898-654632, you can get a weekly up-date on the international amateur radio scene?

Running an amateur radio car boot sale this weekend? Spare places at your RAE class? Going on a DXpedition to a
remote Island? Operating a special event station this weekend? Call 0202-678558 (answering machine after working
hours) or write to Sharon George at the PW *Newsdesk ‘91°, give her the details and we’ll include it in the magazine and
Wireless-Line as soon as we can.

Wireless-Line - Your connection to Amateur Radio and news of your hobby. Call 0898-654632 Now - for your latest
up-date on the news.

Calls charged at 33p off-peak. 44p at all other times. News & Information prepared by the staff of PW Publishing Ltd, Enefco House,
The Quay, Poole, Dorset BH15 1PP.
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Getting Started -
The Practical Way

The operation and structure of the diode is outside
the scope of this practical article, but many textbooks
give asimple explanation of its structure and workings.
For the moment, we're going to regard the diode as a
rectifier and a one-way switch. This will enable us to
build up a simple, but very useful, circuit.

For our practical purposes, we can say that the
diode only allows an electrical current to pass one
way. In fact, that’s not quite true as we shall see later,
but forget I said that for the moment!

The diagram, Fig. 3.2 (a & b), shows this particular
property of the diode. If a battery is connected to a
bulb, it does not matter which way the positive (+) and
negative (-) terminals are joined, it will still light up.

However, if you place a diode in the battery and
bulb circuit this changes the way the circuit works. If
the cathode end of the diode is connected to the battery
negative terminal, the bulb will light. But if the anode

end of the diode is connected to the negative terminal
In the third part of | 1suppose that diodes could be called the definitive it won't light. This simple test proves that in this
his series fo r the radio component. The first radio sets were crystal sets application, the diode is effectively a one-way device.
; and the crystals can be considered as diode detectors.
radio newcomer, For those of you who really want to try the most Diode Rectifiers
Geor, ge Dobbs basic piece of radio technology, it’s possible to make
G3RJV looks at a simple radio receiver from just a diode and a high The illustration in (a) Fig. 3.3, shows the diode in
. impedance headphone. one of its commoriest applications, that of a rectifier.
diodes, r el.ays and Connect the diode across the headphone terminals | This means that the diode is being used to turn
saving your and join an antenna lead to one side and you should alternating electrical current (a.c.) into direct current
equinment from hear the loudest radio signal, or signals, in your area. (dc.). ) )
qd P fr It’s even possible to go simpler than this! Alsoshownin(a) Fig. 3.3, is the alternating current
amage lf b/ O%l You can make the diode from a piece of coke (the (a.c.) on the left-hand side of diode. This is electrical
connect it variant of coal - not the drink!), some types of old razor current that ‘swings’ from positive to negative, either
incorrectly to a blade or some types of natural crystal. That’s why the side of zero, with time. You’ve already come across
ower suppl instructions for making the so-called ‘fox-hole a.c., at 240V, for this is what’s available from our
p ppLy- receivers’ of World War Il began: “.... creep up to a mains supply sockets at home.
tank and steal a pair of headphones™. Everything else ) _
could be made from alternative materials. Positive Pass
Simple Device You can also see from (a) Fig. 3.3, what happens
when a.c. passes through a diode. Only the positive
The diode is a simple device with two connections. half-cycles getthrough. Thisis a form of d.c., since it’s
‘Di’ actually means two, twice or double. The two all positive although it-comes in ripples.
connections to the diode are called the cathode and the The next diagram (b), in Fig. 3.3, shows the action
anode. of a diode bridge which is a combination of four
The circuit symbol for a diode is shown in Fig. 3.1, diodes connected as shown. This circuitis a little more
below the typical example of asmall diode. Notice that complex, but it’s a quite clever idea.
the cathode is marked with a stripe around the body of By following the direction that the diodes can pass
the diode. Getting the diode the right way round in a current (conduction) you’ll see that the bridge rectifies
circuit, the correct polarity, is not only essential but is both halves of the a.c. input to produce a d.c. output
the key to way they work. with less ‘ripple’.
e Fig. 3.3(a).
Fig. 3.1. i
" i Eco JANAN SANA
o ~~—P—+ o
= VARV
a.c. input
+ B -
&
(a) Battery Bub(C & gulb + +
5 ights )
~ N Diode
Fig. 3.2. \/ \/ 0 bridge + 0
b) * )
a.c. input
Battery Bulb ,'i‘g‘;,t ~e]
Fig. 3.3(b).
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Thousands of people enjoyed this year's

LONDON

AMATEUR RADIO__=
SHOW __==

But if you missed it,
it's only 10 months to the next!

Dates for your diary:
Saturday March 8th and
Sunday March 9th, 1992.

For further detalls and trade enquirles, contact
The Secretary, London Amateur Radio Show,
126 Mount Pleasant Lane, Bricket Wood,
Herts, AL2 3XD. Tel 0923 678770.
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' > f+ 12 Volt
Battery or 5 +leVolls  Base of relay
power supply EqUprint ! {Maplin YX99H)
i U s To S1
R R Relay S :
Fig. 3.4: Single diode coil e On/Oft
polarity protector. j"
pol — A T g
or arm Normaly —— j" To equipment Fig. 3.7: Wiring
v closed ("-C-) diagram of polarity
T.o . Normally T H t+) H o
circuit j Normaly(n - ol oA 0 equipment( protector circuit.
1" o —"open - . R — .
Energising EECO“ on Fig. 3_;6. Circuit of a practical
voltage itiron core polarity protector.
"

Fig. 3.5: Circuit of a single-pole change-over relay.
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Rectification is one of the most useful applications
of the diode. You'll become very familiar with diodes,
their applications and principles as we use them in
practical projects.

Protector Diodes

Electronic equipment needs to be connected to its
power source in the correct polarity. In other words,
the positive and negative sides of the supply must be
wired up the correct way round.

Alot of modern amateur radioequipmentisdesigned
to run from a supply of 12V, or thereabouts. This often
requires the user to provide an external power supply.

Unfortunately, it’s sometimes possible to connect
this supply the wrong way round, and this can bring
disastrous results. A unique combination of Murphy’s
Law and bad luck seems tocombine on these occasions.
You can almost guarantee that all the most expensive
devices in the equipment are those which blow when
polarity is reversed!

Simple Method

A very simple way of providing protection is
shown in Fig. 3.4. The diagram shows that a single
diode can be added to the power leads, to prevent a
reversed polarity connection.

The equipment only receives the power if the
polarity is correct. Connect power the wrong way
round and it simply does not get through the circuit.
This is a very simple and practical way to protect a
piece of equipment.

Voltage Drop

This simple method does have two disadvantages.
The first is that there’s a voltage drop across the diode.
This ‘drop’ is the voltage required to get the diode to
conduct and it’s called the forward or barrier voltage.

In the case of a silicon diode, the type commonly
used in this application, the voltage dropis 0.6V. So a
12V supply will only deliver 11.4V through a diode.

The other problemisthat all the current required to
operate the equipment passes through the diode. The
chosen diode has to be able to pass whatever current is
required. In some items of equipment, that would call
for a large diode.

Bridge Protection

Incidentally, a full-wave diode bridge could be
inserted in the power supply leads. This would mean

that the power supply could be connected either way
round, but only the correct polarity would arrive at the
equipment.

Perhaps you should sketch this idea out, and work
out why the circuit works in this way. At first glance,
the bridge circuit would seem to be the ideal polarity
protection circuit until you look into it more carefully.

Unfortunately, the two problems we’ve already
discussed (voltage drop and current limitations) still
apply but even more so as there are now four diodes.
There is a better method but to understand that, I have
to introduce you to a new component, the relay.

The Relay

A relay is an electromagnetically-operated switch,
a simple function diagram for which is shown in Fig.
3.5. A coil wound onto an iron core provides the
electromagnet. An energising voltage causes the iron
core to attract an arm, or pole, which then completes a
circuit between a pair of contacts.

Change-over relays with two contacts are very
common. In this type, when the coil is un-energised
the contact which connects to the arm is called the
normally closed contact (n.c.). The other contact is
called the normally open (n.o.) contact. When the coil
is energised, the arm closes the normally open contact
and opens the normally closed contact.

Relay Types

The relay we've just looked at, acts as a change-
overswitch. Double-pole change-overandeven triple-
pole change-over relays are also available. The
operating voltage of a relay depends upon the d.c.
resistance of the coil, and this is governed by the
number of turns and the gauge of wire.

There are dozens of types of relay, some designed
for a.c. operation and some with anti-bounce contacts.
There are also relays with contacts inside sealed
protective cylinders.

The size and spacing of the contacts limits the
voltage and the amount of current that the relay will
switch. When you order a relay you’ll have a wide
choice of type and specifications. The specifications
will state the operating voltage of the coil, the voltage
and the current-carrying capabilities of the contacts.

Polarity Protector

Thediagramin Fig. 3.6, shows a Polarity Protection
Circuit using 2 diodes and a relay. This circuit has been
around in amateur radio circles for many years.
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Iwas introduced to theidea by Ian Keyser G3ROO.
The circuit offers a considerable improvement on the
simple diode protection circuits.

The amount of current that the equipment can draw
through this circuit, depends upon the capabilities of
the relay contacts. The diodes pass very little current
sothey may be small inexpensivetypes. The equipment
has no contact with the power supply unless the supply
polarity is correct.

Simple Operation

This circuit operates in a very simple way. The
equipment is isolated from the supply positive lead by
the normally open contacts. The supply positive also
goes to the coil of the relay via a diode, D1. A single-
pole on/off switch completes the circuit toenergise the
relay.

If the positive feed is connected to D1, it will
switch the relay and close the contacts to allow the
equipment to receive power. If not, power will not
reach the equipment.

In this circuit, the diode D2 is placed across the
relay contact to prevent high voltage build up as the
electrical field builds up or decays. This effect, known
as the ‘back e.m.f.’ and it’s a common problem in
relay coils.

The back e.m.f. is caused by the magnetic field
building up or collapsing, when the relay supply is
connected and disconnected. It can be particularly
destructive when the supply is disconnected. The
high-density magnetic field, focused around the relay
core by the field core, collapses and can ‘generate’
(it’s usually referred to as ‘induced’) a very high
voltage.

This is the main reason why aset of contact ‘points’
on a car ignition system, will burn out very quickly if
the protective capacitor stops working. It’s also the

reason why you can get an electrical shock from a very
low voltage circuit - so treat coils carefully!

Practical Wiring

The practical wiring of the relay base is shown in
Fig.3.7. Thisexample uses a Maplinrelay type YX99H.
The relay has a 12V coil and the contacts are capable
of switching 16A (amperes).

My choice of relay should cope with the majority
of amateur radio equipment. For equipment which
draws a lower current, a smaller relay can be used.

If you use a double-pole change-over relay, it’s
possible to connect the two sets of contacts across each
other (in parallel). This will enable them to share the
switched curmrent.

Another cheaper alternative relay, could be an
automotive type designed foruse in cars. These rugged
relays are for 12V (volts) operation and they can
usually switch large currents.

Useful Circuit

The project shownin Fig. 3.6, is auseful little circuit
that could be added at the back of any item of 12V
powered equipment. It can also be included within
home-madeequipment toensure thatnodamage occurs.
through reversed polarity connections.

That’s the lot for
this month. Get to
work and protect
your gear. See you
next time!

Bt e L L T
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Lake DTR-7

CW Transceiver Kit for 7MHZz

Home construction
and QRP go hand-
in-hand. Mike
Richards G4WNC,
built the recently
introduced Lake
Electronics DTR-7
7MHz c.w.
transceiver kit.
Mike's
constructional
efforts produced a
QRP outfit that
should appeal to
many constructors.

Yl

Having reviewed the DTR-3, the 3.5MHz c.w.
transceiver kit from the same stable some time ago, |
was pleased to have the opportunity to look at their
latest offering.

The DTR-7 is a direct conversion ¢.w. transceiver
featuring coverage from 7 to 7.1MHz. The unit is
supplied either ready built or as a very comprehensive
kit containing everything from the hardware through
to connecting wire. The review model was supplied in
kit form, so I'll start with details of that.

Important Instructions

With any kit the quality of the instructions is of
paramount importance in ensuring the final quality of
the kit. The instructions for the DTR-7 were contained
on 28 loose-leaf, A4 pages.

The information contained in the documentation
was very comprehensive. For home-brewers with
limited construction experience, there’s a very good
section that provides a useful reminder on areas like
resistor and capacitor identification.

There’s also some very useful soldering tips
illustrated with simple diagrams. This section
concluded with some constructional notes and a few
tips on how to go about fault finding.

The remaining documentation could be split into
four sections. These various sections contained full
circuit diagrams, parts list, building insfructions and
setting-up information and advice.

Modular Form

The level of detail in the documentation was very
good, with each stage of construction well covered.
The DTR-7 is built in modular form with separate
p.c.b.s for the v.f.0., product detector, audio and r.f.
power amplifier.

One great advantage of this approach is that
construction can be spaced over several sessions with
one or two p.c.b.s completed at each session. This
technique also helps to minimise ervors.

Self Contained Testing

Because each module is self contained, a certain
amount of testing can be done prior to final assembly.
By using this technique you can be reasonably sute
that failure in the final unit s likely to be just a simple
wiring problem.

Having now builttwo of these kits, [ would strongly
recommend that the construction is easierif it’s spread

over five or six two-hour sessions. This helps to
minimise errors and will result in a better quality unit.

The component standard used in the DTR-7% was
very good, with all branded components and a good-
quality glass fibre printed circuit boards. Although the
p.c.b.s were not printed with a component overlay,
clear layouts were supplied with the circuit diagrams.

Comprehensive Hardware

Anyone who has built kits will be aware of the
importance of getting the hardware right. The Lake kit
is very comprehensive in that all the metal work is
supplied.

By metal work I mean the case, plugs, sockets, dial
and all nuts and bolts. However, the user is required to
mark and drill all the holes in the case.

Drilling the case is simplified somewhat as self
adhesive sheets are supplied for the front and rear
panels. Besides giving a very smart finish, these were
used to mark the location of the holes in the panels. It’s
well worth taking extra care with the panel drilling, as
this will determine the quality of the final finish.

Spreading The Load

The construction time for the review model was
approximately ten hours spread over five days. At the
end of this the DTR-7 worked first time!

With the basic construction complete, it was time
to sort out the alignment. As the receiver is a direct
conversion type, alignment is very simple. The only
equipment you need is a frequency counter, voltmeter
and a 7MHz signal source.

The first stage is to set the frequency coverage of
the v.f.0. This involved the adjustmentof three trimmer
capacitors. There’s one trimmer for each end of the
band plus another to improve the tuning linearity.

The only complication with this adjustment is that
the v.f.0. ismounted in its own screened box. Removal
of the lid of this box changed the operating frequency
of the v.f.0. '

In practice, this is not a great problem, as the v.f.o.
could be set slightly h.f. of the required frequency to
compensate for the effects of the lid. A more
professional solution would be todrill some adjustment
holes in the top of the v.f.0. compartment.

The only other adjustment on the receive itself, is
the need to tune the productdetector. This involved the
adjustment of two trimmers.

Transmitter Alignment

The transmit alignment was equally simple, with
just the p.a. input circuit to tune. The p.a. stage was
rated toprovide 2W output. However, due tocomponent
variations, the full power may not be realised without
some further adjustment. This required a simple trial
and error adjustment of a resistor in the p.a. input
circuit.

With the DTR-7 lined-up, the physical assembly
was completed by fitting the top half of the case. The
completed unit was very smart, as can be seen from the
heading photograph.

Important Performance

The most important aspect is how it performs on-
air, but I decided to run a few technical tests to enable
comparison with more conventional equipment.

One of the problems with measurements on adirect
conversion receiver, such as the DTR-7, is the lack of
an automatic gain control facility. This means that the
sensitivity is dictated by the gain of the receiver
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instead of the signal-to-noise ratio.

The result, when I tested the rig, was that a
conventional 12dB SINAD measurement could not be
made. This is because the recovered audio had dropped
below the threshold of the measurement system before
the 12dB SINAD point had been reached.

This result implies that the DTR-7 design could
stand a little more gain without degrading the S/N
ratio. As [ wasn’t able to measure the sensitivity in the
conventional way, I applied some lateral thinking to
come up with a new system!

Mike’s Method

The solution was to key my Marconi signal
generator with computer generated Morse. The
generator output was then reduced to the point where
the signal was just readable on the DTR-7.

This test produced a sensitivity of 0.4pV for the
DTR-7.To provide a comparison, I tried the same test
on my Icom 720A. This transceiver has a measured
12dB SINAD sensitivity of 0.2uV.

Respectable Sensitivity

This new test gave a result of 0.07uV as the
weakest signal that could be resolved. From these tests
you could approximate the sensitivity of the DTR-7 at
a respectable 1.1uV for 12dB SINAD. The method I
used was perhaps rather crude, but it does serve as a
useful form of comparison.

The r.f. output power of the DTR-7 was checked
next and in supplied form gave just 1.1W. However,
this was easily set to the rated 2W by the adjustment
I described earlier.

_These were very good measured results, especially
when you consider the price of the DTR-7. The next
stage was to see just how the DTR-7 performed on-air.

On The Air

For the on-air tests the DTR-7 was connected tomy
full size GSRV antenna via a Yaesu a.tu. Tuning
around the TMHz band soon confirmed the sensitivity
measured in the lab. There were many stations to be
heard and the selectivity was plenty good enough to
separate most of the signals.

Having confirmed that all appeared to be working
well, I put out a CQ call on the QRP calling frequency
of 7.030MHz. I was pleasantly surprised to make my
first contact after only a couple of calls.

This contact was with another QRP operator located
in Stratford-on-Avon. He was running about 2W from
a Trio rig and was coincidentally using the Lake QRP
a.tu.

Although the QSO went well, he reported that my
signal was drifting badly. This did, in fact, become
apparent during receive, as I had to continually adjust
the r.i.t. to keep the signal within the filter pass band.

A quick check of the v.f.o. p.c.b. didn’t show any
obvious problems, e.g. dry joints, so it was back to the
lab*. When I measured the drift using a frequency
counter, I recorded a steady h.f. drift of 3.8kHz/hour.
It’s not surprising I was having to chase signals up the
band!

Sensitive Capacitor

I felt confident that this problem must be due to a
component fault, as the lower frequency DTR-3
transceiver was noted for its stability. After some
careful checking I found that the fixed capacitoronthe
main tuned circuit (C4) was extremely temperature
sensitive.
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Replacing this capacitor cured the problem and
resulted in the expected very good stability. Toillustrate
the new stability of the DTR-7, I've shown its
performance in graphical form in Fig. 1.

This test shows the drift in Hz plotted over a
twenty-five minute period following a five minute
warm-up. As you can see the stability is excellent,
particularly for a free running v.f.o. operating at this
frequency.

You’ll also note that, after an initial small h.f. drift,
the review model settled downto a steady 8Hz/minute
low frequency drift.

With the stability problem sorted out, operating the
DTR-7 was a real pleasure. The audio filtering was
very good and the sensitivity was perfectly adequate
for the TMHz band.

improved Side-Tone

When I reviewed the 3.5MHz version, I criticised
the side-tone levels. This has been corrected on the
DTR-7 and I didn’t experience any level problems.

However, the slow start-up of the multivibrator
produced more of a squeak than a beep and that can
hardly be considered a serious criticism!

On the audio front, the output level was more than
adequate for headphone use. I also tried connecting a
small speaker to the phones jack and found that the
resulting volume was perfectly adequate for use in my
shack.

Summary

The Lake DTR-7 was very similar to its lower
frequency cousin the DTR-3. The construction was
very straightforward, but does demand some familiarity
with soldering techniques and components. The
performance of the DTR-7 was very good and well up
to the requirements of this type of QRP rig.

I have no hesitation in recommending the DTR-7
as very good value for money. The DTR-7 can be
obtained direct from Lake Electronics, 7 Middleton
Close, Nuthall, Nottingham NG16 1BX. The price is
currently £84.50 in kit form and £135.00 ready built.

My thanks to Alan Lake for the loan of the review
model. PW
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In the second part
of his series on the
'scope in your
workshop, Fred
Judd G2BCX
continues with a
further look at

measurement of

frequency

repetitive
waveforms.

The Oscilloscope In Your

Workshop

One of the applications dealt with in Part 1, was
measuring of the frequency of different waveforms by
using the ‘time calibration’ of timebase ranges. This
time I'll begin with an extension of this application.

But before we go further, you should bear in mind
that while it’s adequate for some purposes, the
technique cannot compefe with the accuracy of a
digital frequency counter. Frequency comparison is
also a common application for a *scope, and although
this technique can only be as accurate as the signal
source calibration, it can often prove useful.

Time To Frequency

Some examples of converting the ‘time’ of one
cycle of any repetitive waveform to its recurrence
frequency are provided in Table 2.1. (see also Part |
of the series). Conversion is simple. Frequency is
equal to - one second of time in milliseconds (1000ms),
or inmicroseconds (1000000ys), as applicable, divided
by the time taken (as appropriate) for the occurrence of
one cycle of a waveform as measured on the
oscilloscope.

CONVERSION EXAMPLES
Time in milliseconds of 1 cycle of Frequency (Hz)

ms Hz ms Hz
10 100.0 60 16.7
20 50.0 70 14.3
30 333 80 125
40 25.0 90 1.1
50 200 100 10.0

Time in microsecon

ds of 1 cycle of Frequency (kHz)

us kHz us kHz
100 0.0 600 17
200 50 700 14
300 33 800 13
400 25 900 11
500 20 1000 1.0

1000 microsecond (us) = 1 millisecond (ms)
1 cycle per us = 1MHz.

Table 2.1: Conversion. Time taken for one cycle of a waveform to

frequency. (Examples).

Fig. 2.1: A 2:1 Lissajous Figure.
Fred explains frequency
comparison using Lissajous
Figures in the text.
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Fig. 2.2: A 3:1 Lissajous figure.
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Frequency Comparison

The ‘unknown’ frequency of a signal with an
alternating characteristic, (more or less any waveform),
can be found by directly comparing it with the ‘known
frequency’ signal from a calibrated generator. The
‘*known frequency’ signal (fl) is connected to the X
plates and the unknown signal (f2) to the Y plates.

Virtually all *scopes have provision, by switching,
fordoingthis. As the signals go through the amplifiers
the magnitude of the display on the c.r.t. screen can be
set as desired.

If the unknown frequency (f2), is the same as that
of the known frequency (fl) then a single circular
ellipse is formed. At other frequencies more complex
patterns are produced. These are known as Lissajous
figures, or patterns.

They’re named after the French physicist who
discovered the relationship (or ratio) between two
different frequencies with the aid of tuning forks. With
a ’scope, the ratio of fl to f2 is found by counting the
number of ‘loops’ touching a horizontal line on the
graticule and dividing this by the number of loops
touching a vertical line.

A simple2:1 ratio pattern is shownin the oscillogram
in Fig. 2.1. If the frequency, f1 is IkHz then 2= 2kHz.
(1x2). If you turn Fig. 2.1 sideways, it then becomes a
1:2 ratio pattem, in which case, with fl as 1kHz, then
2 is SO0Hz.

Another example is shown by the oscillogram in
Fig. 2.2 which shows a 3 to | ratio. If f1 were 1kHz
then f2 would be 3kHz. Withthe page turned sideways
as we’ve already tried, what would be the frequency of
27 If f1 = f2 the pattern will be a circle, but see later,
my reference about ‘phase difference’.

Note: The slight blurring of the trace in the
reproduced oscillograms is due to the frequency of one
of the signals changing very slowly. It’s difficult to
avoid this, even when you use high speed Polaroid film
(3000ASA), a small camera aperture and a fast shutter
speed.

Difficult Higher Frequencies

Frequency comparison by the Lissajous figure
method becomes difficult athigher frequencies, unless
the signal generators are very stable. It’s also difficult
when the frequency ratios become high, and in either
case the signals cannot be locked using an XY display.

However, on some modern multi-trace ’scopes,
signals of different frequency, on different traces, can
be synchronised. In this case the number of cycles on
each trace, in a given time across the screen, can be
counted. They can then be related to one of known
frequency. An example is shown by the oscillogram in
Fig. 2.3.

Here’s a check for you! If we assume the duration
of the single sinewave (A) in Fig. 2.3 as 1ms, what is
its frequency and what’s the frequency of the sinewave
inB?

Phase Difference

If(f1) and (f2) are pure sinewaves equal in frequency
and amplitude and also exactly in phase with each
other, the resultant trace ‘pattern’ would be a stationary,
diagonally orientated, straight line in one direction or
the other, as in Fig. 2.4.

If the phase difference between the two signals is
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45, 135, 225 or 315°, the pattern will be elliptical. A
perfect circle will be obtained if the phase difference
is either 90 or 270°.

Such displays can only be stabilised for very short
intervals. One of the two signals will change phase
relationship with the other, and it will run slowly but
continuously through all the phase angles from O to
360°. Thedisplay will thenappear asaslowly changing
figures as in Fig. 2.4.

Phase shift can, however, be displayed with a
perfectly stationary pattern by using a sinewave fed
directly to one of the Y inputs and simultaneously via
a capacitivefresistive network, to the other Y input.
During this operation the scope is switched to the XY
mode.

The oscillogram in Fig. 2.5 was obtained with a
1kHz sinewave. Can you work out how ‘OXQO’ was
produced?

With a double-trace 'scope, approximate phase
difference can be obtained with the reference signal on
one trace, and the out-of-phase signal on the other.
Both signals are synchronised.

The oscillogram in Fig, 2.6 shows two identical
squarewaves with the signal B out of phase with the
signal A by approximately 90°.

Phase difference often occurs between signals at
the outputs of two different channels, when each is
carrying the same signal derived from a single source.
This may be due to additional capacitive or inductive
components and/or an extra amplifier in one of the
channels.

There are however, other methods of measuring
phase difference. It can be done with the aid of special
equipment and an oscilloscope, to an accuracy of plus
or minus adegree or so. I’ll be showing some examples
later in the series.

Plotting Frequency Response

Plotting the overall frequency response of a high
quality audio amplifier, tone control or filter with a
conventional audio frequency (sinewave) generator
and voltmeter,can be very tedious and time consumning.
The same applies when plotting the responses of tape
recorders, graphic equalizers, radio frequency
amplifiers, bandwidths of a tuned circuits and that of
an antenna relative to its operational frequency band.

This task can be done much more quickly with
frequency sweep generators, synchronised with a
'scope, or pen chart recorder. Better still, the plot
provides a more or less ‘instant visual’ record.

I must emphasise however, that the equipment
used for this application must function to a very high
degree of accuracy.

For the examples shown in the illustration, the
'scope was a dual-trace model, the Advance 0S250.1
designed and built the auxiliary equipment, audio and
r.f. sweep generators, each employing a beat frequency
oscillator system and ramp voltage control systems to
the specifications required.

Audio Applications

The sweep generator used for the examples shown,
provided an output signal of 1V (r.m.s.) over therange
10Hz to 100kHz + 0.1dB. The sweep time was
approximately 10s.

The oscillogram, Fig. 2.7, is typical and shows the
frequency response of a high-fidelity amplifier to be
virtually flat from 20Hz to 20kHz. The marker at LkHz
was to ensure alignment of the sweep with the
logarithmic graph.

Double exposure photography was used to produce
the oscillograms. First the graph over the c.r.t. screen
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Fig. 2.3: Frequency comparison
(A) Time of one cycle measured.
(B) Four cycles of unknown (?)
frequency (see text).

Fig. 2.4: Phase difference
patterns with sinewave signals as
explained in text.

Fig. 2.5: Can you work out how
this was done? (see text).

Fig. 2.6: (A) Squarewave of
frequency f1. (B) Squarewave of
frequency f2, leading (or
lagging) (A} by approximately
90°.
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Fig. 2.7: Overall ‘flat’ frequency
response of a high-fidelity audio
amplifier using the frequency
sweep technique. Marker
frequency is at 1kHz. (see text for
further details).

Fig. 2.8: Frequency response of
a ‘Graphic Equaliser’ (using
frequency sweep technique)
with all controls set for
maximum ‘lift’ (+10dBV).

Fig. 2.10: Frequency (bandwidth)
response of a 144MHz antenna to
-25dBV using a v.h.f. frequency
sweep technique. Usable
bandwidth f1 to f2 (2MHz) is to
the -3dBV points (see text).

Fig. 2.9: (A) frequency response
of the sweep generator
(+0.1dBV). (B) transmit-to-
received audio frequency
response for narrow band f.m.
(144MHz band).
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Fig. 2.11: Occupation of the
3.5MHz amateur band
displayed on a ‘scope by
using a swept frequency
receiver. See text for
reference to signals and
analysis, etc.

Fig. 2.13: (A) Initiating
squarewave. (B) 1kHz (gated)
pulse with exact number of
complete cycles.

Fig. 2.12: Using a line sampler to
obtain {A) format of pulsed r.f.
transmission reference duration of
display timebase. (B) measurement
of same pulse (150 s) using
expanded timebase. (C) pulse
initiating squarewave (see text).
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and then the actual display. Another example is the
oscillogram in Fig. 2.8, which is the response of a
graphicequaliser with all the controls set at maximum.

Interesting Application

Operators of narrow band 144MHz transceivers
may well be intrigued with the oscillogram in Fig. 2.9.
The trace (A) is the audio signal sweep, 10Hz to
100kHz from the generator.

This signal was fed into a 144MHz transceiver
microphone input at an appropriate level and
transmitted. The trace (B), is the audio response from
a second transceiver. This is a typical ‘transmit to
received’ narrow band f.m. audio response based on
the usual centre audio frequency of 1kHz.

Radio Frequency Examples

The first radio frequency example uses an r.f.
sweep frequency generator for visualising the
bandwidth of a transmitting antenna for 144MHz. The
oscillogram in Fig. 2.10 shows this to be relatively
wide, when it’s plotted to -25dBV (extreme left and
right ends) from the ‘marked’ band centre on the lower
trace.

This plot is well beyond the limits of the band itself.
The usable portion of the response isto -3dBV between
Fl (146MHz) and F2 (144MHz).

The v.s.w.r. was 1:1 atthe marked band centre, and
was not above 1.5:1 at the -3dBV points. The same
method can be used for ‘visual’ antenna v.s.w.r.
versus bandwidth performance, tuned circuit and r.f.
filter responses, etc.

Band Occupation Analysis

Some time ago I carried out an analysis of the

occupation of the 3.5MHz amateur band. The analysis
was over a period of several weeks and involved the
use of a swept frequency receiving system (sometimes
referred to as a panoramic receiving system).

The system was linked witha ’scope so that photo’s
of single sweeps, like that of Fig. 2.11, could be taken
as required. All the large amplitude signals are
‘commercial’ stations of one kind or another. Between,
but mostly beneath these, are regular amateur s.s.b.
and c.w. transmissions.

The final analysis, which was very detailed, plusa
selection of oscillograms, similar to the one shown,
were sent to the Radio Regulation Dept of the DTI on
behalf of UK radio amateurs. They were also published
in Practical Wireless, in April 1985, but no
acknowledgement was ever received from the DTL

Line sampling

Next, we'll look at checking the shape and width of
r.f. pulse transmissions, as well as other types of
amplitude modulation, at the actual transmitting
frequency, with the aidof a ‘line sampler’. The sampler
is a simple device for taking a small amount of signal
from a transmission line between the transmitter output
and the antenna. (Circuit and constructional details
later).

The sampler consists of a very short section of 502
coaxial line with a built-in loop. The signal is picked
up by this loop and is fed via an attenuator to a ‘scope.

The oscillogram, Fig. 2.12, shows (A) the
transmitted pulse relative to the time between pulses.
For accurate measurement of the pulse duration and
uniformity of shape, a faster timebase speed (50\Ls per
division) is used so that the pulse appears as at (B) with
a good shape and a width of 150us. The carrier
frequency of the pulse is at a frequency of 6.5MHz.

Time Errors

I'should mention at this point, that the leading edge
of the pulse-initiating square-wave, (C) in Fig. 2.12,
starts about 25us before the leading edge of the r.f.
pulse at the transmitter output. Why? I hear you ask!

The answer is simply because the r.f. pulse itself is
produced at an earlier stage in the transmitter, i.e., at
the master oscillator. The signal then passes through
low level amplifiers and into the final power output
stage, which delivers a 2kW pulse for ionospheric
sounding purposes.

Small time differences of this nature may also
become ‘serious time errors’ in pulse ‘radar type’
rransmission and reception or similar applications.
For example, 25us may not seem much, but it’s
actually the time taken for a radio wave to travel to a
distance of approximately 6.9km.

Time errors may also become important in low
(audio) frequency applications. The oscillogram B, in
Fig.2.13, isa 1kHz audio pulse used for measurements
connected with acoustics.

For this application it was important that the pulse
started on a positive half-cycle and ended as negative.
The rise time and fall time of the initiating square
pulse, A, could not be greater than 1s.

Time measurement of this nature depends very
much upon the accuracy of the ‘scope timebase
calibration and accurate interpretation of the c.r.t.
display.

That’s the lot for now. Next time we’re going to
look at phase measurement, harmonic distortion in
audio amplifiers, simple waveform shaping circuits
(with oscillograms), Z or brightness modulation,
video waveforms and photographing c.r.t. displays.
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SPECTRUM FAX
TRANSCEIVE OR RECEIVE ONLY

Our FAX programs now cater for the three popular line speeds,
60, 120 and 240 lines per minute. As always, received screens
can be saved to tape, and/or sent to your printer.

Everything you need to receive FAX ........ceninnninnns £40.00
Complete Transceive System £75.00
{Alternatively, we can still supply the 120 lines per minute only
systems for £33 and £63 respectively}
We offer a generous trade in allowance to customers wishing to
up-grade their systems. Ring or write for details.
Send farge SAE (33p stamp) for details of all our products.

J. &.F ELEL TROINICS LT0.

Unit 45, Meadowmill Estate, Dixon Street, (:“\

V’& Kidderminster DY101HH Tel: (0562)753893

5 Clarendon Court,
Winwick Quay,

— Warrington WA2 8QP
Tel: (0925) 573118
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Al products British made & Guaranteed for 2 years

MKIl MICROREADER £154.95

A small self-contained unit that decodes
Morse & RTTY without using a computer.
Displays text from amateurs, Press
Agencies, Shipping, etc. Selectable shifts
& auto baud & polarity.

BP34 AUDIO FILTER £99.50
Simply the most powerfut active filter you
can buy. 34 Orders of fitering removes
noise & interfering signals allowing you to
hear the weak DX. A must for keen CW
OPS, contest groups, etc. Exceptionalty {
flat passband is Ideal for data & cleaning up ;3

FAX signals.
ALL PRICES INCLUDE VAT & POST/PACKING.
Ring or write tor more details personal
callers by appointment.

TX-3 RTTY CW ASCII TRANSCEIVE

High performance, low cost. Unbeatable features. BBC, CBM64 tape
£20, disc £22. SPECTRUM tape £35, +3 disc £37 inc adapter board.
VIC20 RTTY CW program tape £20. Ail need our TiFi interface or a
terminal unit.

GX-2 FAX SSTV TRANSCEIVE

All modes of FAX and colour/mono SSTV. Review in March 90
Amateur Radio. BBC only. Complete system only £99 or £119 with
FAX direct printing option.

RX-8 MULTIMODE RECEIVE SYSTEM

Faxto screen and printer, colour SSTV, HF and VHF PACKET, RTTY,
AMTOR, CW, ASCIl, UoSAT . Every feature. Full disc, printer support.
Reviews Oct 89 Ham Radio Today & March 90 Amateur Radio. BBC
only. Complete system only £259. DISCOUNT for RX-4 users.

RX-4 RTTY CW SSTV AMTOR RECEIVE

Still a best-seller. BBC, CBM64 tape £25, disc £27. VIC20 tape £26.
SPECTRUMtape £40, +3 disc £42 inc adapter board. All need our TIFI
interface. SPECTRUM software-only version £25. TIFI INTERFACE
for best HF & VHF performance with our software. Kit £25, ready-
made & boxed £40. Only with TX-3 or RX-4 software.

APT-1 WEATHER SATELLITE MODULE

Converts satellite signal for display on any FAX system. £69. For use
with RX-8, all connections included and price only £33 if ordered at
same time as RX-8.

FAX AND WEATHER SATELLITES

Fuli resolution charts and greyscale pictures from any SPECTRUM
computer to a dot matrix printer. FAX £80 or WX SATS £99, both
£139.
Also MORSE TUTOR £6, LOGBOOK £8, RAE MATHS £9 for BBC, CBM64, VIC20, SPECTRUM. BBC LOCATOR
with UK, Europe, Workd maps £10. All available on disc £2 extra.
Full info available on everything. Please ask. PRICES INCLUOE VAT ANO P&P BY RETURN

EN i
. VISA
=

technical software ew,

(" THE 34th NORTHERN )

MOBILE RALLY 19th MAY 1991
at the GREAT YORKSHIRE SHOWGROUND,
HARROGATE, NORTH YORKSHIRE

Gates open at 10am. Doors open at 10.45am.
Admission by program £1. Children FREE Car parking FREE

100's of traders including special interest groups,
local clubs and many more.

Organised by Ripon & District. Amateur Radio Society "RADARS" meetings
each week, Thursday 7.30pm, at The Bunker, rear of Ripon Town Hall.

Rally Manager, Mike GOMKK,
Telephone: Daytime (0423) 564353

\_ Evenings (0423) 507653. Y,

]
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SUREDATA

AMSTRAD REPAIR AND SECOND USER SALES

4
- -

|

This month we have added an extra phone line so that you can contact us after
hours and at weekends for buying and selling Second User AMSTRAD PCs
and PCWs, 0831 616519.
The Chancellor is at it again with VAT but we are doing our bit to ke¢p down
inflation, our 3.5" 720K internal drive kits for the 1512/1640 are still €70
inclusive of delivery and VAT.
We've also got ribbons for Amstrad printers, phone for price. Don't forget our
AMSTRAD REPAIR service, it's our main business. We take money and
plastic. So pick up the phone and let us help you.

73 John G3TLU

DEPT PW, UNIT 5, STANLEY HOUSE,
SUREDATA STANLEY AVENUE, WEMBLEY,
TELEPHONE: 081-902 5218 MDDX HAD 4JB (opposite Dorothy Aveaue)
Second User HOTLINE: 0831 616519 (After hours)
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Fron, Upper Llandwrog, Caernarfon LL54 7RF Tel: (0286) 881886.

— ] ] - SG-230
SMARTUNER

HF ANTENNA COUPLER
SSB, AM, CW & DATA
FAST - INTELLIGENT - ACCURATE
OPERATES WITH ANY HF TRANSCEIVER
The Smartuner high technology coupler intelligently tunes any length anteana (8 to 80ft) in the HF band.
The unit will operate withany HF iver within its specifications. The Smartuner switches 64 input
and 32 output capacil ions plus 256 ind! ions in a "pi” network resulting
in over a half-million different ways to ensure a perfect match for the transceiver; and, it remembers the
frequency and the tuning values and will re-select these values in less than 10 ms next time you transmit

on that frequency.
z:‘“ﬁ;/;)\
-

HAM PRICE:
U.S. $555.00

Includes shipping to U.K.

® 1.8 TO 30 MHz RANGE

© 10 TO 150W INPUT POWER

® 10ms RETUNING TIME

©® 8 TO 80 FT ANTENNA (ALL Types)
©® FOR MARINE. AVIATION, HAM AND PARA-MILITARY APPLICATIONS

® MICROPROCESSOR CONTROLLED
® NON-VOLATILE MEMORY

® WATERPROOF

©® B.I.T.E. INDICATOR

Visa and Mastercard/Access Accepted
The SG-230 Smartuner Is avatlable from: Paktel Communications (44) 945-65716,
Communications Centre (44) 908-610625 and Cap.Co Limited (44) 948-74717.
DELIVERY FROM STOCK
SGC Inc. SGC Building, 13737 S.E. 26th St. Bellevue, WA. 98005 USA
P.O.Box 3526, 98009. Telex: 328834. Fax: (206) 746-6384 Tel: (206) 746-6310

e ———m=e———=————————o
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DEWSBURY ELECTRONICS

SUPA- TUTA SUPA-TUNA

To teach you makes selecting
Morse — quickly frequencies easier

(for Kenwood
£69-95

range)

£67-50
STAR MASTERKEY

Low cost electronic
Keyer, featuring
Dot Dash
Memories £59 95

CMOS MEMORY KEYER

features full lambic

operations, may be
used with smgle/twm
paddle, 8 memories

£95-00
WAVECOM W-4010

sl

Decodes Morse, standard Baudot, Bit

@ -,
T~ [; inversion, ARQ, FEC, ASCII, Packet etc.

Original Deluxe lambic Deluxe £996-20 without FAX

£96-88 £90-89 £1099-54 with FAX

ALL PRICES INCLUDE V.A.T.

SUPA-TUTA PLUS
e i e
£84-95

SUPA KEYA

The most user
friendly keyer
around

£99-95
VIBROPLEX

ALL PRODUCTS WILL BE AVAILABLE AT THE N.E.C.
COME AND SEE US ON OUR STAND FOR DEMONSTRATION

A STAMPED ADDRESSED ENVELOPE WILL BRING YOU DETAILS OF ANY OF THESE PRODUCTS.

Stockists of DAIWA — VIBROPLEX — ICOM — YAESU — KENWOOD — JRC — WAVECOM

Dewsbury Electronics, 176 Lower High Street, Stourbridge, West Midlands DY8 1TG
D Telephone: Stowrbridge (0384) 390063/371228
m Fax: (0384) 371228
B / Instant finance available subject to status. Written detadls on request.
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Piping Up On 144NHz

There have been countless articles, in magazines
aimed at the radio enthusiast, dealing with the subject
of antenna construction. These projects have ranged
from multiple element beams, to the simplest form of
antenna, a lengthof wire cut toatheoretically calculated
measurement.

The wire method requires just a few inexpensive
and readily available materials and is easy to adjust.
However, amulti-element beam made from aluminium
or stainless steel rod will be considerably more
expensive, harder to make and will probably not react
well to experimental changes in design.

Despite this, especially at v.h.f. frequencies, the
reasonably compact beam antenna will offer useful
gain and null patterns and is usually chosen in
preference to a simple wire dipole design.

Problem Wires

Constructing an experimental antenna made from
copper wire, for example, might not cost a great deal,
but a beam antenna made in this way would have the
mechanical strength of a length of cooked spaghetti.
Conversely, aluminium might be stronger, but if the
experimental design ends up being scrapped, the
financial loss could easily deter the experimenter from
further ideas.

As an inquisitive home-brewer with limited
financial resources, I’'ve endeavoured to find a way
around these problems. Fortunately, I have recently
discovered a material that assists greatly in my quest
to save money and experiment at the same time.

My magical discovery is pvc conduit. Not the oval
type buried in your house walls, but the heavy gauge
round type of conduit used to encase surface wiring in
light industrial applications. The type that I have used
is manufactured and supplied by Walsall Conduits
Ltd.,andit’savailable inblack or white, easily obtained
in 20 and 25mm sizes four metres long, and marked
HG BS6099-2-2 with the manufacturers code CP113
or CP114 for the sizes mentioned.

Conduit Support

I use the conduit to support, enclose and protect
2.5mm? wire elements in experimental antenna
designs. The tube is quite cheap, (about £4 per length)
and there are several inspection fittings, boxes and
couplers available in the same material.

The conduitis very easy to work. [t may be cut with
a small hacksaw and securely joined with the correct
pvc cement (glue). Care should be taken when using
this cement, it gives off fumes. It’s best to do this
particular job outside and well away from naked
flames.

Another useful benefit with this material is, that
with a bending spring (about £5) the conduit can be
bent up to about 120°, retaining the bend afterwards.
The 25mm conduit and fittings will slide, trombone
fashion, over the 20mm tube and it is easy to realise an
experimental ‘beam’ shape that’s adjustable in all
directions.

Inexpensive Elements

The tubes can house inexpensive copper wire
elements, that may be scrapped with little financial or
material loss if the design fails toplease. Alternatively,

Practical Wireless, May 1991

Quarter-wave slement
oover can be removed
o 'tnm’ length of vertical
wire to obtain best s.w.r.

20mm coupler -

Vertical element
approx 500mm iniatly

Quaner:wave ground
radial elements
M

“1318mm long 50 ohm
| coaxial cable
{matching section

. (varnished wood)
1o fit between
i | two tee boxes

- IStop-end or
“ AR Migrminal box

Construction

Fig. 1: The antenna
shown more
diagramatically.

Richard Barrett
GIVFV is a bright
spark. He’s come
up with the idea of
antennas made
from electrical
conduit trunking
material. The
method results in a
lightweight,
weather-proof
antenna that can
be built simply and
cheaply.

if the antenna works to your satisfaction the assembly
can be fixed to provide a permanent addition to your
antenna array.

Of course, quad or delta shapes are easily made in
the same way. Although I claim no antenna design
expertise or originality, the photograph shows one of
my early efforts, a 144MHz quarter-wave whipantenna
with four ground radials.

The antenna elements are made from cheap 2.5mm?
copper wire, with a 318mm section of 502 coaxial
cable between the bottom of the vertical element and
the SO-239 socket. Any length of 7582 coaxial cable
may be attached to feed the antenna from the transmitter,
as the short length of UR-76 cable or similar acts, as a
matching section.

Using a couple of extra fittings, I included a
method of attaching the antenna to a varnished wooden
pole. The v.s.w.r. in the finished antenna is 1.2:1 at
145.500MHz, increasing slightly to 1.35:1 at band
edges due to the small diameter of the elements used.
Despite this, at the end of the day arobust and effective
antenna was constructed for less than £5!

Further Designs

Inaddition, more complicated designsare planned
for the near future. I think that the only limit will
probably be that imposed by the imagination of the
constructor, and the urge to ‘have a go’.

The antenna I've shown you could be made in
about an hour or so using a minimum of handtools and
parts. There are no critical dimensions. The most
‘technical’ stage involves snipping Smm or so from
the vertical element to tune the antenna. If you refer to
the diagram and photograph, construction should pose
few problems.

Construction
After preparing a 318mm length of RG-58, or

similar cable, for the matching section, five 500mm
element covers should be cut from the 20mm conduit.
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Fig. 2: The completed
antenna on test.

Of course, if you go too far with this process it’s
easy to start again. You simply cut another length of
vertical element and start the process off once more.

I’ve no doubt anyone who has discovered to their
cost that they have snipped too much from a stainless
steel whip, will appreciate the reduction in tension
brought about by this cheap and effective method.

Next, you should cut a fairly
accurate 20mm hole in the ‘
bottorn of the stop-end box.

A hole to take an SO-239 ‘
socket may then be made in
another box lid, to which the
RG-58 matching section can |

be soldered. The other end of
the matching section should |
then have the core connected
to the bottomn of the vertical |

To finish off, you should seal the box lids with a
suitable sealant against moisture not forgetting the
exposed ends of the plastics tube. Your new weather-
proof, and inexpensive, simple antenna will then be

element. Solder the screen to complete!

all four of the ground-plane

radial elements. j 4
Make certain that the How Much? £5-8

radial and vertical elements | How Difficult? Beginner

don’t make contact with one |: !

another, to avoid possible
damage to your transmitter.
The 2.5mm?bare copper wire
- - elements can all start off at
about 500mm in length. After construction is
completed, the transmitter and s.w.r. meter should be
connected and you’re ready to start testing.

. Shopping List i i BInE

. Plastics conduit from electrical suppliers (see text
- for details), various junction boxes and end fittings,
- pvccement (see safety waming), heavy gauge copper
wire, coaxial cable for connections and matching,

components can be used more than once. Suitable
solvents can be obtained from the conduit supplier to
remove fittings fixed with cement. Care should be

Antenna Adjustments

To start the adjustments, you can carefully remove |
Smm or so from the top of the vertical elements. With
this method, the s.w.r. can eventually be broughtdown

from chemists and hardware shops).
1o perfectly acceptable levels for safe use of the :

. plugs and sockets to suit. Note: Many of the plastics

taken when handling the pvc cement and solvents. The
useof asuitable barrierhand-creamis advised{available

antenna.

Now you can buy and sell
your equipment in the new
PW 'Bargain Basement’
readers’ advertisement
feature for only £2.35! (Free
Service To PW Subscribers'
Club Members).

The rules are sunple. You
can advertise eny radio,
electronic or associcted
equipment for sale or
wanted, PROVIDED it can be
licenced. and be
legitimately used in the UK.
You could 1caise money for
Yyour new tramsceiver or
w.h.y.. by advertising your
video camera or othet
consumer equipment for sale
in ‘Bargain Basement'.

The advert itself must not
exceed 30 words, plus 12
words for the address. You
must enclose your full
address, post code,
telephone number and
callsign where appropriate.
Subscribers’ Club Members
must include the dispatch
label bearing their address
and subscription number to
qualify for thelr free advert.

All adverts MUST be
or handwritten in BLOCK
APITALS and be

accompanied by the comer
flash printed in PW, a £2.35
cheque (payable to PW
Publishing Ltd.)and &
stamped, addressed
postcard if you would like
«n acknowledgement. NO
corner flash or label - no
advert! (photocopies not
acceptable).

All adverts will be used in
strict rotation. No trade
adverts accepted and no
responsibility will be taken
for errors. Please make your
requirements as clear and
concise as possible.

Address your adverts to:
Donna Vincent, PW ‘Bargain
Basement',

Enefco House, The Quay,
Poole, Dorset BH15 1PP.

Readers’ Ads
May 1991 Couport

BARGAIN BASEMENT

FOR SALE Uniace 400 934MHz transceiver, £150. Harvard 27MHz 40 ch hand-held with NiCads, £50. Yaesu
FT-207 144MHz handie, £120. Malcolm. Tel: (0202) 889981.

FOR SALE TS-440 transceiver complete with a.t.u., filters, voice synth & MC60A, £900. SOMHz 6-el beam,
£55. Dayton speech processor, £45. Fluke multimeter top of the range type with built-in charger, £165. G7ESE.
Tel: (0202) 823511, or 813812.

WANTED Eddystone EA12. Mr G. Leese, Bamnsley, Tel: (0226) 288718.

FOR SALE Icom IC-781, £3000 (sorry no offers), carriage £15 extra. Mr R. Surman G3FPD; April Rise, Cox
Green, Rudgwick, Horsham, West Sussex RH12 3DE.

FOR SALE Yaesu FT-2700RH dual-band mobile un-used, £350. Icom IC-47E 430MHz band mobile, £235.
Bearcat 200XLT scanner, £185. Fortop TVT435/R television transceiver, £80. Dragon packet/RTTY/c.w.
system, £99. Could deliver/demo (S. East). G4XCA. Tel: (0273) 582823 evenings only.

WANTED Various types of aircraft equipment, controls, instruments, manuals etc., for The Godfrey Manning
Aircraft Museum. Godfrey G4GLM, 63 The Drive, Edgware, Middlesex HA8 8PS. Tel: 081-958 51 13 (weekday
evenings).

FOR SALE 144MHz all-mode station - TR-9000, B09, PS20, SP120 - mint - g.w.o.- original cartons and all
accessories. Jaybeam vertical collinear C5/144MHz and 5-el Yagi with UR-67 cables. Prefer cash, buyer collects,
£350. Bob Radford G3GPB, 21 Farm Close, Ringwood, Hants BH24 1RZ. Tel: (0425) 471677.

WANTED Codar Radio Company equipment: ATS, T28, PS250S, CR70A, PR30 etc., for working museum of
1960/70s amateur equipment. Needed urgently Spectrum 48K Plus computer, and also Yaesu FIF232C Cat
interface. John Hackett GOOAF, 42 Central Avenue, New Basford, Nottingham NG7 7AF. Tel: (0602) 606552.

WANTED A clean copy of Second Thoughts on Radio Theory by Cathode Ray, at any reasonable price. John
Hughes, 6 Claypotts Terrace, Broughty Ferry, Dundee DDS 1LE. Tel: (0382) 79665.

FOR SALE Labgear colour bar generator. Labgear crosshatch generator. Heath, scope 5in 10MHz, offers on
either. Wanted Old type h.f. receiver. MrM. Stevenson, 124 Green Lane, Eastwood, Essex SS9 5QJ. Tel: (0702)
522929.

FOR SALE Pocom AFR-2010 c.w.- RTTY all-mode decoder, £510. Also Kantronics Kam all-mode with
WEFAX £210. Mr B. Dale, Cimbri Glimpse, Powfoot, By Annan, Dumfriesshire DG12 SPS. Tel: (04617) 324.
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The PW Speed-Brush

The Key To Successful Morse

The novice licence is to be introduced very soon. My
simple project will be of interest to anyone who hopes
to take the five words per minute Novice Morse test.
I've no doubt that any other operator learning or
‘brushing up’ their Morse will find it useful.

Popular Circuit

The circuit I've used for the PW ‘Speed-Brush’ is
based on the popular 555 oscillator. This design is
perhaps the most popular circuit for a Morse practice
oscillator and it works well.

By extending the p.c.b. the circuit becomes a
novel and very useful combined Morse key and
oscillator. The p.c.b. must be of glass fibre for bending
strength as it’s the brush-like extension of the board
that gives the project its name!

Building The Brush

The p.c.b. layout is very simple and can be made
by using amarker pen as the etchresist. The large areas
can be masked with plastic tape. If you don’t want to
tackle the job of making a p.c.b., the PW PCB Service
has a suitable board on offer at £4.76.

Four 20 x 3 mm wood screws hold the p.c.b. above
the wooden base. The base is soft wood 170 x 100 x
20mm, the ideal source of the wood is from floor-
boarding off-cuts. If you can’t get off-cuts, or you

want to build the ‘Speed-Brush’ as a club project - a
local builders’ merchant will be able to sell you some.

The contacts are 6BA (3mm) nuts and bolts. One
screw fixes through the p.c.b. and contacts the earth
plane. The other screw fixes through the base. A
suitable soldering tag provides a fixing to a wire to
take the 9V battery (positive) terminal.

Setting Up

The unit is very simple to setup and use. The tone
of the oscillator is set by adjusting R1, a 50kQ
potentiometer. Apart from the tonal adjustment - that’s
it!

No on-off switch is needed as the key part of the
unit operates as its own switch. Battery life should not
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With the
introduction of the
Novice Licence in
mind, Steve
Ortmayer G4RAW
has come up with a
delightfully simple
combined practice
oscillator and
Morse key. It
should prove
useful to both
beginners and
more experienced
operators.

Fig. 1: Circuit
diagram of the PW
‘Speed-Brush’.

Fig. 2: The p.c.b.
track details and
overlay for the Morse
key project.

49



Fig. 3: The finished and assembled PW
‘Speed-Brush’. Note the solder which is
applied on both upper and lower key
contacts - to Improve electrical and locking
characteristics.

p.c.b. Ay

Base 130x80x20mm Block board or wood

be a problem either because the oscillator unit;only

o :eb ::td:]‘ oo-n our ‘iunk’ box draws a few milliamps. The actual current drawn will
P gony ) ’ depend on the impedance of the speaker used.

ddes L Atfirst sight the absence of the normal ‘back stop’
How Difficult? Beginner. for the Morse key itself, looks as if it’s a drawback.

" . However, in operation you don’t even notice it and the
Shepping Lig key is easy and pleasant to use.
Resistors Morl;l:?);r)zct\:}e':ng - and the best of luck with Iy’gtlxr
Metal film 1%, 0.25W :
4.7kQ 1 R1
Variable pre-set
50k 1 R2
Capacitors Miscellaneous
Miniature ceramic
0.1pF 1 C2 Battery {9V PP3 type), battery

connector, loudspeaker of between
Miniature Electrolytic 4 and 32Q (speaker can be obtained
10pF 1 C1 from a scrap receiver) and suitable
knob for key. {(small wooden knob, i
Integrated circuit bathroom cabinet-size is suitable).
NE555V 1 IC1 Wood for base {see text). b
The completed ‘Speed-Brush’.

Be sure of getting your copy of PW each month.
Place this regular order form with your
newsagent... today
e o __

rl_Dear Newsagent, Distributed by Seymour—l

| please reserve / deliver my monthly If you can't see PWon the

| oYl ERRETIEALWIRECESS bookshelf at your local outlet,
please call the Editorial Office in
Poole and we will talk to our
distributors to find out why!
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It was announced in mid-January that
thelong-awaited RS-12/13 launch was
to come about at 0412UTC on 22
January 1991, prior to the postponed
launch date given for RS-14.

The long-awaited RS-12/13
combination was finally successfully
launched at0236:45UTC on February
5 into a 1019.319km apogee,
960.638km perigee, 82.9293°
inclination, 104.87' period orbit, with
an increment 26.34° west per orbit.
By 1500UTC the next day most of the
RS-12 satellite’s sub-systems were
checked out by the command station
RS3A, with RS-13’s check-out
following on February 21.

Below are the frequencies used,
some of which now appear to be
slightly higher than as measured prior
to launch.

=

SATELLIVC
SCENC

DLy Pat Gowen G3z\WOwR

This month Pat Gowen G3IOR, writes about
the long awaited RS-12 and RS-13 satellites
which were finally launched on February Sth.

29.5043MHz and/or 145.9083MHz.

The new satellite has not been
without its initial problems. The
attenuators commanded into circuit
made low power access of both the
transponder and ROBOT difficult.
Dense ‘E’ ionisation not only gave
the wipe-out intrusion from strong

| Parameter RS-12 RS-13
MODE A uplink 145.910-145.950 145.960-146.000
downlink 29.410-29.450 29.460-29.500
beacons 29.4081/29.4543 29.4582/29.5043
MODE K uplink 21.210-21.250 21.260-21.300
downlink 29.410-29.450 29.460-29.500
beacons 29.4081/29.4543 29.4582/29.5043
MODE T uplink 21.210-21.250 21.260-21.300
downlink 145.910-145.950 145.960-146.000
beacons 145.9125/145 9587 145.8622/145.9083
MODE KA uplinks 21.210-21.250 ] 21.260-21.300
145.910-145.950 | 145.960-146.000
downlinks 29.410-29.450 | 29.460-29.500
beacons 29.4081/29.4543 | 29.4582/29.5043
MODE KT uplink 21.210-21.250 | 21.260-21.300
downlinks 29.410- 29.450 29.460-29.500
145.910-145.950 145.960-146.000
beacons 29.4081/29.4543 29.4582/29.5043
145.9125/145.9587 145.8622/145.9083

Both auto-answering ROBOTS

terrestrial f.m. users in the 29MHz
space exclusive downlink passband,
but also made downlink attenuation
so severe that signals could not be
heard until the satellite was above 12°
elevation.

As if these problems were not
enough, the COSMOS-2123
NAVSAT was also under test. Its
149.9MHz transmission not only
completely blocked both the
transponder and ROBOT uplinks, but
introduced RTTY-like signals over
the entire downlink passband.

I was only able to make three
QSOs in the first two weeks of
operation! Hopefully, by the time you
read this news, all systems will be
fully operational and usable.

RS-14/0SCAR-21 Flies

The RS- 14, the joint AMSAT-U-
Orbita RM-1 and the AMSAT-DL
RUDAK-II, is- now operational as
OSCAR-21. It was first postponed to
January 7, then January 20. Finally it
blasted off from the Northern

are on modes A, K, T, KA and KT.
The RS-12 h.f. uplink is on
21.1291MMHz alternating with the
v.h.f. uplink on 145.8308MHz, with
the corresponding downlink(s) on
29.4543MHz  (measured at
29.4566MHz) and/or 145.9587MHz.
RS-13’s uplink alternates on
21.1385MHzand 145.8403MHz, with
the corresponding downlink(s) on

Fig. 1

on January 29. The 145.821MHzc.w.
telemetry was commanded on just
three days later. The A-O-21 periodis
104.8368 minutes, inclination
82.947°, and the increment
26.3350°W per orbit.

This satellite too is having
problems. While the initial telemetry
looked very good and the systems all
seemed functional, on March 6 the
RUDAK RTX2000 onboard Digital
Signal Processing Unit giving f.m.
speech on 145.983MHz was placed
on for test.

The signals were very strong, and
could be heard fully quieting on a
hand-held. It said (quote) “I am
completely operational and all my
systems are functioning perfectly”
although they weren't!

Uplink command work is now
progressing, which will hopefully,
restore full function of all systems by
the time that this news is read.

The basic details of this new
satellite have already been published
in P W, but if you require full details,
send an s.a.e. to the editorial offices.

The identifiers and Keplerian
element sets for both the new satellites
now in orbit and operational are as
follows: (Tables 1-3).

Remember, if you need the latest
updated Keplerian element sets for all
the other satellites just send in a large
s.a.s.c. marked ‘Keplerian Elements
PSE’ to the editorial offices.

Packet In Space

Musa U2MIR, continues to be

Table 1. | Cosmodrome at Plesetsk at 1159:52 | active on 145.550MHz f.m., and is
— - now on packet radio also. We all
DC Power Consumption l RS-12 RS-13 expected to wait until the ‘AREM’
All systems off | 46W 35w experimentcommenced in late March
All systems on {maximum output) ISwW 25W or early April before we heard any
RF output power: ) packet radio from MIR. Despite Boris
Beacon and ROBOT (low/high) 0.45/1.2W 0.45/1.2W Stepanov UW3AX stating “..the end
Transponder TX (29 or 145) | approx. 8W approx. 8W of January..” and Musa saying on
Tabla 2. | Y e s
SALYUT-7 Rc-m‘lry'(]ot{fest(&?lo&) - - Happily,
CA.""OT ¥ 7 Parameter OSCAR-21 RS-12/13 |
19 APR#: 1982 - 7 FEBRUARY 1991 Catalogue No: 21087 21089
\ ; Epoch Year: 91 91
Winner MIKE BILOW NISEE Epoch Day: 5322001973  |49.93251436
Inclination: 82.9472 82.9239
Right Ascension: 318.7973 191.7413
Eccentricity: 0.0034188 0.0028095
Argument of Perigee: | 218.7400 248.5878
Mean Anomaly: 141.1310 111.2279
Mean Motion: 13.74342424 13.73856783
Decay: 1.09E-06 1.12E-06
Orbit: 323 190
Table 3.

|

Practical Wireless, May 1991

51



we were all wrong, as on Saturday :
evening of January 19 and the |
following day upcame U2MIR calling
CQ on packet on 145.625 and
145.675MHz!

Musa U2MIR, who is UV3AM,
has been reported active by many
stations all around the world initially
using his normal 145.550MHz speech
f.m. frequency for packet, this being
the joint popular packet frequency in
the USSR. He hada heavy schedule of
EVA external work on MIR from
January 20, but had told Boris that he
would be back in force from February
1. However, he left his U2MIR-1
mailbox on, later moving to
145.325MHz to avoid the continuous
blocking caused by the multitudes of
earth-bound amateurs calling him.

Ian McAvoy GONKA of Lincoln,
saw on his screen at 1538:19
‘U2MIR*>F3NW-1 [C,P]". Later, at
1448:53 on February 4, using 25W
from his 736R toa 9-element beam on
145.550MHz, Ian managed to
connect, sadly this soon followed by a
‘disconnect’. Joe Kasser W3/
G3ZCZ of Silver Spring, Maryland
noted brief connects from W2RS,
N8IGJ,N9AB, WB9CEU and others,
and that some were using the MIR
space station system as a digipeater.

Colin Grellis G1YIL of Dorset
spotted activity throughout a whole
day’s passes, and sent in printer copy
of Musa's CQs and conhnect packets
with DF4TA, IOLYL, G6ZRU,
DLISBY, F9XG and F6EXK. Fred
G6ZRU managed two ‘connects’ to
U2MIR-1 whilst competing with his
other locals G6CSX and GOBAF. Both
times, Fred received the prompt
‘Logged on to U2MIR’s Personal
Message System’ but retried out on
both occasions! Fred also noted
connects also to IOLYL, F6EXK,
HB9RSQ, DD1UU, DLISBY and
DF4TA.

Stuart G6FTB, received Packets
from U2MIR containing the message
‘CQ, HELLO FRIENDS". Like the
vast majority, Ray Soifer W2RS,
found that due to the QRM in Musa’s
receiver it was impossible to use the
mailbox. While unable to access
myself, I monitored over three passes
connects with an additional number
of European stations, logging
IKSEHR, IK3ASM, DF4TA,G8AFG,
GMOKDC, LAIK and DG2SBL.

One of the lucky ones is Martin
EI3FI on the West coast of Sligo,
who gets a full two minutes of access
before MIR comes under the

hammering from ali of Europe. He
has connected *> U2MIR-1 at least
once daily since i3 first connect on
January 30. Martinis one of the few in
Europe who has been able to receive
Musa's ‘)’ list, and quotes some very
amusing messages, e.g. “Ed to
Musa....How’s the weatherup there?”
plus another from a KA call: “Hi
Musa ... don’t drop in!”

Should you be fortunate enough
to have the opportunity to use it, here
are the U2MIR-I mailbox
requirements as given in response to
the the ‘H’ help command:

B(ye) B [CR] disconnects you from
PMS.

H(elp) H [CR] or ? [CR] displays
this help file.

J(log) J [CR] displays a list of
callsigns heard (optional date/time)

K(ill) K n [CR] deletes message
number n (only to/from your callsign).

KM(ine) KM [CR]deletes all READ
messages addressed to your callsign.

L(ist) L [CR] lists the ten latest
messages.

M(ine) M [CR] lists the ten latest
messages to/from your callsign.

R(ead) R n [CR] reads message
number n.

S(end) S (callsign) [CR] begins a
message addressed to (callsign).

Subject: max 28 characters ending
with [CR].

Text: End each line with [CR]. End
message by typing/ex [CR] or CTRL-
Z [CR] at the beginning of a new line.

SR(eply) SRn[CR] Sends areply to
message n prompting only for text.

V(ersion) V [CR] displays the
software version of the PMS system.

Musa is now using a donated
Icom-228A transceiver that can run
up to 25W, a lap-top computer, and a
Pac-com TNC-220 with a mailbox
addition that permits multi-station
access. Changes are planned for this
that will permit more stations
simultaneous access. Consideration
is also being given to split frequency
and cross-band operations, as Musa
will soon have a 430MHz hand-held.

Boris Stepanov UW3AX, the
RSF ‘Ham in Space’ project co-
ordinator, informs us that amateur
radio training courses for the MIR
cosmonauts are presently being
organised for the next crew due to
take over MIR in May. One of these
will be the British 27-yearold ‘JUNO’
mission cosmonaut Helen Sharman
visiting MIR for a week. She will

have the callsign GBIMIR and will
be making good use of this for
educational contacts with many
university, school and college club
stations through the medium of
amateur radio before she retums back
home to earth with Musa U2MIR and
Victor U9MIR, the mission
commander.

Although Borishas been handling
most of the QSLs for the U-MIR
operations to date, he is a very busy
person and suggests that your QSLto
UAG6HZ should obtain a faster
response than cards via Post Box 88 in
Moscow. The address to send to is:
Valery Agabekov UA6HZ, Box |,
375600 Yessentuki, USSR. You will
not have to wait for the return of Musa
in May, as several who have made
QSOs, e.g. G6SVI, have already
received their cards from Boris.

Re-Entry Contest

SALYUT-7 the 40 metric tonne
one-time pride of the USSR Space
Fleet, with its attached COSMOS-
1686 module, launched in April 1982,
manned until November 1985, finally
cametorestat 34.9°5/63.8°W, mainly
in Argentina at 0347UTC on 7
February 1991 during orbit number
50200. The contest for the prize of the
complete set of Soviet space stamps
and certificate to the forecaster nearest
to predicting the UTC time and date
of the re-entry, proved to be very

[

popular, withover one hundredentries
coming in from all parts of the world.

Estimates ranged from mid
November to early March, and some
even put the decay time to the nearest
second. The winner was Mike Bilow
NIBEE of Rhode Island. His February
7 0330UTC prediction was just 17
minutes earlier than the event! Mike,
read Celestial Mechanics at the
University of Rhode Island, yet
modestly puts his success down to
*“pure luck *!

Second came Hazel Kerrison of
Norwich, shown with OM Sid
G3MFQ in Fig. 1, who plumped for
February 7 at 0419UTC and so was
thus only 32 minutes late in prediction.

Chris Wallis G3CMV, of
Ickleford, near Hitchin in
Hertfordshirecame third, having gone
for 0824 on February 7. All of the
above will receive diplomas, as seen
on Fig. 2, and duplicates of the space
stamp series,a few of which are shown
in Fig. 3.

Very close ‘runners up’ included
LA4XC, G40DC, G4BDW, W3/
G3ZCZ, G3LDI and his son Robert,
KA6UCD, G3CDK, G3MFQ,
G4CUO, G4FKC, PAODLO,
G3RWL, NSWX, GOBAF, G4ULS,
VE3EFX and WB6LLO, all of whom
gave predictions far superior to those
estimates given by the ‘official’ non-
amateur agencies themselves. | shall
be covering some of the interesting
findings and techniques of satellite
re-entry in a future treatise.

Good Reading

For those who could not attend, or
who could not manage to write 154
pages of notes, the Proceedings of the
AMSAT-UK Colloquium now
published by AMSAT-UK will fill
you in on the many and wide ranging
papers produced, and provide lots of
good reading on may satellite related
topics. Details are to be had for a
s.a.s.e. to Ron Broadbent G3AAJ,
AMSAT-UK, London E12 5EQ. This
years Colloquium will be held from
July 25-28 at the University of Surrey.
If you wish toattend, writeto AMSAT-
UK at G3AAJ QTHR with as.as.e.,
who will send you costings and a
booking form. PW

Fig. 3.
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STUDENT SPONSORSHIP

WOOD & DOUGLAS, a UK independent company
specialising in Radio Communication Engineering in
the VHF, UHF and Microwave spectrum, is now
seeking candidates for sponsorship through Higher
Education as part of their ongoing student
sponsorship policy.

If you are considering a career in radio engineering,
have an active interest in radio as a hobby and are
expecting to enter full time University or Polytechnic
training in Autumn 1991, then WOOD & DOUGLAS
could have a package that will suit both your financial
and industrial training needs.

Please enquire in writing initially giving full details of
your personal situation, subjects under study and any
placement offers received to date.

Send your details to:
Student Sponsorship
Wood & Douglas
Lattice House

Baughurst, Basingstoke
Hampshire RG26 5LL

VISA

WOOD & DOUGLAS |

VHF/UHF COMMUNICATIONS PRODUCTS

THE KITS WITH ALL THE BITS!
Guaranteed compiete to the last nut!

Single Band CW QRP Tx/Rx
160m £87.50 80m £81.00 SEEUS ON _
STAND
P& 10

at the NEC

* VFO

* Black steel case with printed panel

ANTENNA TUNING UNITS

TU1T Kit — £39.25  Resdy BaiN — £54.50
TU2 Kit — £48.50 Ready BeiN — £68.50

* Large dia. coll % High grade capacitor % Buiit in balun % Circuits to match
yout antenna % Up to 30 Watts of CW % TU2 has sensitive QRP/SWR meter
* TU1 is ideal for SWL

QRP SWR METER

* Specially designed for QRP % HF 1-30MHz
% Can be set down to ' watt for FSD
% ideal for miiliwatling % Low insertion ioss 0.2dB
TUA1 Kit — complete with case & meter £17.00

CARLTON (Receiver)
80-40-20m D¢ Rx

* Receives USB, LSB and cw * Very semlllve
and selective ¥ Simple d
% 12-14 volt battery operated * Printed facia
Kit complete with case — £66.50

PSU 15 REGULATED
POWER SUPPLY

% Ready built % Mains Input * 13.8V @ 1.5A
output % Ideal for DTR3 & ‘Cariton’ % Fully
protected
Supplied ready built -~ £49.50

Send SAE for brochure or call Alan G4DVW on 0602 382509 /
LAKE ELECTRONICS

7 Middleton Close, Nuthall, Nottingham NG16 1BX /
(callers by appointment only)

11 Kent Road,
Parkstone, Poole,
Dorset BH12 2EH.

I" AERIAL otttz

TECHNIQUES oz

Fine selection of SCANNERS in stock!
AOR, Bearcat, Regency and ICOM at attractive prices

AR-1000 Handheld Scanner

* 1000 Channels % 500kHz-600MHz continuous
805-1300MHz continuous & AM, FM (narrow & wide)
* Complete with NiCads and mains charger

£249 IGOM IC-R1 g

Micro-size handheld
inct free fully scanner 150kH2/1300MHz
insured delivery! Phone for price
We can supply the full range of
AOR Scanners (SAE details)

Plus huii ronge of Raven Disconss. Sir/marine sntonass. ?
rotators sed all serlsi hardware. N P

MAKE YOUR INTERESTS PAY!

Over the past 100 vears more than 3 million students throughout the wortd have found
it worth their while! An ICS'home-study course can help you get a better job, make more
money and have more fun out of life! ICS has over 90 years experience in home-study
courses and is the largest correspondence schoo<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>