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It may be important

offer equipment that, first and foremost, is built around an all-singing, all-dancing microprocessor. It may be that the real
need of the radio amateur, to communicate with the least fuss possible, was forgotten long ago. The approach from
KENWOOD has always been different. Equipment reviewers have spoken for many years of “excellent ergonomics”, the
ability to pick up a piece of KENWOOD equipment and operate it first time with no reference to the user’s handbook.

The three new models featured on this page continue this design policy; equipment built to a high specification that

NEW from KENWOOD
the THR15E handheld,

Having used a TR2600E since its introduction, I must admit I could not see how it
could be greatly improved. However, by making one simple change from previous
models, the TH215E 2 metre handheld has become much easier to use. On the
earlier TR2500 and TR2600E two buttons had to be pressed each time a frequency
in memory was required On the TH215E a memory is selected by pressing one
button. A small alteration but one that has changed the character of the handheld
and brought it even more into line with the amateurs requirements.

A rugged diecast metal case adds to the strength of the handheld. For greater
flexibility the TH215E operates on DC voltages from 7.2 to 16 volts. An external
power supply connection is included on the rig's top panel (use optional power
cable PG2V or PG3C). Output power is dependent on voltage. Switched to its high
power setting, the TH215E produces 2.5 watts at 8.4 volts. This increases to 5 watts
when supply is 13.8 volts. On its low power setting the output is approximately 500
milliwatts.

Malking the microcomputer work for you as opposed to you working for the
microcomputer has resulted in a truly flexible piece of equipment. The stepping rate
when using up/down frequency shift buttons can be user programmed in either 5,
10, 15, 20 or 25 kHz steps. The repeater offset can also be programmed to shift from
100 kHz to 9.900 MHz.

Length of operation has always been a problem with the handheld transceiver.
The TH215E with its battery saver successfully gets over this by switching off the
receiver. The actual length of time the receiver is off can be determined by the user.
In addition a comprehensive range of optional nicad packs are available which will
extend operation. These are the PB1 (12V, 800mAh), PB3 (7.2V, B00mAh) and the
PB4 (7.2V, 1600mAh).

The TH21BE has ten memories which store frequency, frequency step and
whether the rig is to operate in simplex or repeater mode. Memory 1 is also used as
a priority channel and memories 8 and 9 serve to define the limits of programmable
scan. There are three modes of frequency scan, band, memory and programmable.
The receiver also has three stop/resume scanning modes. These are seek where the
scan instruction is cancelled once a signal is found, time where the set holds on an
occupied channel for approximately 5 seconds and carrier where the scan is held
until the carrier drops.

The transceiver also has reverse repeater, an illuminated display for night
operation, priority channel operation so that an expected call is not missed, a lock
which disables either transmit or keypad functions and an indicator which tells
that the battery voltage has fallen below the level for good communications.

The KENWOOD TH218E comes complete with FB2 nicad (8.4V, 500mAh), nicad
charger and helical aerial.

TH218E ... £388.00 inc VAT, carriage £7.00.

a NO NONSENSE,
high power & metre mobile,
the TMRR1E

AND a newdual band FM mobile,
the TW4100E

The NEW TW4100E dual band (2 metres and 70 centimetres) FM
mobile transceiver follows on from the well-known TW4000A. Producing 45
, watts on 2 metres and 35 watts on 70 centimetres the transceiver is 1560 mm
i wide, 200 mm deep and 50 mm high. Unlike its predecessor, the TW4100E has
full duplex facilities (you can transmit on 2 metres whilst, at the same time,
receiving on 70 centimetres or vice versa).

LOWE ELECTRONICS LTD. BN
Chesterfield Road, Matlock, Derbyshire DE4 SLE
Telephone 0829 2817, 2430, 4057, 4995. send &1 for complete mail order catalogue.

2 Practical Wireless, May 1987

www.americanradiohistorv.com



' AR2002 receiver

Frequency range of the AR2002 is from 25 to 550 and from 800 to
1300 MHz. Modes of operatior = wide band FM. narrow band FM and
AM. The receiver has 20 memories 10Ty sean and a search mode
which checks frequencies between user designated limits

The receiver has a push button keypad for easy frequency entry and
operation

A front panel knob allows the listener to quickly step up or down in
either 5, 12.5 or 85 kHz steps from the frequency initially chosen,

The AR2002 has a front panel LED bar “8" meter

There is a front panel 3.5 mr

A socket for the opticnal RS232 1
rear panel. The RC PACK co
RAM and with your own computer acting as a dumb terminal many
additional operating facilities b ne available. Of cou ,ityou want
Lo wTite your own programs using the RC PACK as an interface then
“the sky's the limit"

AR2002 Receiver . .

cket for headpho €

face { RCPACK )1
811t CPU wath

rovided on the
ywn ROM and

. £487.30 inc VAT, carvige 55700

. ¥
airband receivers

1

RB378 . .. a tunable nd receiver covering 118 to 136 MHz plus
the facihiy for two crystal controlled channels (erystals not included).
R537S ... £69.51 inc VAT, carriage £2.00. Crystals £4.80 each.
RS528 . 1 ver scanning four out of six crystal

(i3 i TS not ine m”r‘) The R528 also has a

£125 36 inc VAT carﬂage £2.00. Crystals £4.60 each.
1 :..tl' the RE32 is a synthesized receiver

Ty '.lU to 136 MHz and having 100

wry channels (ten banks of ten ), Operating on 12

3e can be used either mobile or at home with the

pm.-.u m]rplv Add a nicad battery pack and carrying

2 15 also ideal for portable use.

5.224 OS inc VAT, carriage £7.00.

pl‘l.‘»i!'
volts DO,
optional
case

R532 .

RB378 -

T

RB28

.01
EJ'&A

[Tl .0

C 3w

RB32

(DATWA meters

CN410M ... Frequency range 35 to 150 MHz, forward power
switchable 15/150 Watts, reflected 5/50 Watts, 50238 connectors

CN480M ... Frequency range 140 to 450 MHz, forward power
switchable 151150 Watts, reflected 5/50 Watts, SO239 connectors

NB448 with remote head ... Frequency range 900 to 1300 MHz,
forward power switchable 5/ ~Cl Watts, reflected 1.6/6 6 Watts, N type
CONNectors

NB8660P. .. switchable meter reading { average, normal PEF and nold
PEP) and provision for opticnal remote head (U66V ), frequency range
18to 150 MHz, forward power switchable 15/150/1500 Watts, S0239
connectors

U868V ... remote head, frequency range 140/5625 MHz, max 300 Watts
N type connectors

BCR0 . .. extension cable for UGEV

CN410M . . . £81.72 inc VAT, carmage £1 50

capprox 20 metres long

NS660P ... £116.00
ine VAT, corriage £2.50.

carriage £2 50

\.

CN460M
...#&68.40
inc VAT,
carr £1.50.
NB448 . . . £86.60
inc VAT,

‘TL.OWE SHOPS. )

In Gla sgow.

J

\. >

m. GM35AN,
argaret Road.
irive, (3] ASEOW,

2626

15 Carl. GWOCAB
1th W"{E:"E Carpets, Clifton Street, Cardiff,

2a 46415
In London,
the adds M’» =25 Field End Road, Eastcote, Middlesex,
4290 3256
In Bau_rnamouth
the shop ma 1. GEXAS,

idres

telephione 02028 577760

. Northbourne, Bournemouth,

Although not a shop, there is on the South Coast a source of good

advice and equipment, John, G3JYG. His address 1s Abbotsley, 14
oad, Hailsham, East Sussex. An evening or weekend

tin touch with him. His telephone number 0323

Lowe Electronic 8hops are open from 9.00 am to 5.30 pm, Tuesday
to Friday and from 9.00 am to 5.00 pm on Saturday. Shop lunch
hours vary and are timed to suit local needs. For exact details please
telephone the shop manager

LOWE ELECTRONICS LTD.

ENE B

Chesterfield Road, Matlock, Derbyshire DE4 SLE
Telephone 0829 2817, 2430, 4057, 4995.

Practical Wireless, May 1987

send &1 for complete mail order catalogue.

WWW.americanradiohistorv.com



THE RUMOURS ARE TRUE,

WE COULD NOT IKEEP THIES NEW
HIGH-GRADE HF TRANSCEIVER
QUIET FOR L1ONG.

RIT 47X

140751 ~83 :
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IC-T51A ,‘...'.‘.:c;:m'
| Features: , JZ.‘I;.‘:K;I&’.-!.}
e Allmode.
® 100kHz-30MHz General Coverage Receiver.

e 100 watts.
® |2v Operation.

® 105dB Dynamic Range.
® 32 Memories.

| ® Electronic Keyer.

= @ Full Break In (40wpm).
' @ 500Hz CW Filter.

e HM36 Microphone.

@
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CO

1761, HF TRANSCEIVER with
= General coverage receiver.

The new ICOM IC-761 H.F. Transcelver has many features making it probably the
best top of the line Amateur transcelver avallable today. This all mode transceiver
features an internal aerial tuning unit and A.C. power supply. The A.T.U. boastsa 3
second band selection and tune up with a VSWR matching of less than 1.3:1

For the serious operator the 100kHz-30MHz general coverage receiver and 105dB
dynamic range make 1t ideal for DX chasing. Frequency selection is by the main
VFO or via the front panel direct access keypad

And for when reception 1s difficult. pass band tuning, LF. shift, notch filter, noise
blanker, pre-amp and attenuator should enable you to copy even those weak DX
stations whether amateur or broadcast

The C.W. operator will appreciate the electronic keyer. 500Hz filter and full break
in (40wpm) other filter options are availlable

The IC-CR64 high stability crystal i1s standard as 1s the CI-V communications inter-
face for computer control. Twin VFO's and split mode for cross band contacts the
IC 761 features program scanning, memory scan and mode select scan and the 32
memories can store frequency and mode

'he transcelvers operating system 1s held permanently in ROM and 1s not depen-
cdant upon the lithium battery. The cell 1s used for memory back up only. A new
style meter gives P.O., ALC, IC VC COMP and SWR readings.

I'his new equipment 1s fully compatible with existing ICOM accessories such as
the [C-2KL 500 watt linear amplifier. Here at THANET we believe the IC-761 will
set a new trend that others will surely follow. For more information please contact
your nearest ICOM dealer or THANET ELECTRONICS LTD.

IC-735

e Small Compact Size.

¢ |00kHz-30MHz General Coverage Receiver.
@ 100 watts.

® |05dB Dynamic Range.

e FM Standard.

® 12v Operation.

® Large LCD Readout.

® |2 Memories.

e CI-V Communications Interface.
e HM 12 Microphone.

X N 8 X
< < < <
2000 8

ORTOSTOLO
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NEWE 1C-275E,
25VWATT 2METRE MULTIMODE.

The ICOM IC-275E 1s the 1
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AND THERE'S MORE...
NEW PRODUCTS FROM

CO

I(.4 '5 ICOM's fantastic all mode UHF transceiver brings fixed mobile and portable operations to the
discriminating amateur and OSCAR operator. Featuring 25 watts output, 99 memories, scanning, priority
channels. Only 5 seconds for 99 memory channel scanning. Direct digital synthesiser and CI-V communications
interface.

Options AG35 external pre-amp, SM8 desk microphone.

l(. "l(no ‘ ICOM's micro 70 centimetre FM handportable, small in size, big in features,

10 memories, LCD readout, power saving, 1.5 watts output., Includes A.C. wall charger, flexible antenna, wrist
strap, BP22 Battery pack. Options available, variety nicad packs, and cases, HS10 boom microphone and
headset HS10SB., BC50 fast charger.

“A" (A'Aloﬁlji The new ICOM Ham Catalogue is now available. Contact your

local dealer or Thanet Electronics Ltd to reserve your copy.

‘p[( IAI. Are youtired of staring at plain bare walls whilst operating in your shack. Be the envy of
your Ham friends with our special exclusive ICOM Wallpaper. Available in 6 attractive colours bearing the
ICOM logo, and a choice of HF, VHF and UHF versions. The wipe clean surface can feature your own callsign,
Maidenhead Locator, etc. and can be used for sticking QSL cards, jotting down callsigns or even the odd sketch
of top band CW transmitters.

This vinyl wallcovering is made with a metalized polyester backing, offering partial Faraday screening, ideal for
those stations with stray RF in the shack. It also reduces time base interference from neighbours television sets.
A top quality product and is guaranteed 100% L.A.L.I. PROOF, full fitting instructions with every roll. Optional
accessories include: PB] paste bucket, PB2 paste brush, PL1 plumb line.

For more information on this exciting new product please do not contact your ICOM dealer, supplies are very
limited and we expect to sell existing stock very quickly.

Telephone us free-of-charge on: You can get what you want just by picking

HELPLINE 0800-521145. s v e same oy g

M 1300 and 1400-17 30 — Barclaycard and Access facility

ion about or ordenng [COM equipment We regret
ers of lor repawr enquines and pans orders Thank you

This 1s strict!
OIViCE =

Practical Wireless, May 1987 7
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TEL:

=South Midlands

SCHOOL CLOSE, CHANDLERS FO!

0703 255111 TLX: 4’

SMC SATELLITE

Y RECEIVING
< e SYSTEM

SOUTH MIDLANDS COMMUNICATIONS HAVE NEW TELEPHONE AND FAX
NUMBERS. FOR PROMPT DELIVERY OF ALL YAESU PRODUCTS PLEASE
NOTE OUR NEW NUMBERS:

TEL 0703 (SOUTHAMPTON) 255111
FAX 0703 (SOUTHAMPTON) 263507 TLX 477351 SMCOMM G

N.E.C. BIRMINGHAM 27th/28th MARCH.
We look forward to meeting old friends and new ones — come
and see us. You'll be most welcome.

FROM

£861.35

* LNB (1.8dB) £189.75
* Dishes From (1.2Mtr)£304.75

SR7000
RECEIVER
£385.25

ANTENNA POSITIONER
* RECEIVE ALL THESE ~

EXTRA CHANNELS

SAT1 & SAT3 Tv5

Screensport RAI v 1

Premier MTV : =

Filmnet POSITION CONTROLLER AND
12" JACK

Superchannel
Childrens Channel si i

The Arts Channel Telecl
Lifestyle L

SUPPLIED AS A PAIR
£216.20

2" MOTOR JACK

SMC YAESU SMC

YAESU FT23R & FT73R

THE BEST GUARANTEE MONEY CAN BUY
HEAR THE DIFFERENCE FOR YOUR-
SELF ~ YAESU'S BABY GIANTS OUT
PERFORM ALL THE OTHERS!
SMALL ~ PERFECTLY FORMED
OQUTSTANDING PERFORMANCE — A
NICE LITTLE HANDFUL! THAT'S
YAESU - THAT'S THE FT23 AND HIS
70CMs BROTHER FT73.
YEASU AND S.M.C. TOGETHER
COMBINE TO BRING YOU THE LAT-
EST FAMILY — TECHNOLOGY AND
KNOWHOW FROM YAESU — EXPERT
SALES ADVICE AND 1ST CLASS
SERVICE BACK-UP FROM S.M.C

PLUS OUR
FREE rinance  FREE DeLivery  FREE 2 YEAR GUARANTEE *

UNBEATABLE FT23 ON 2 METRES AND FT73 ON 70CMs
"?'E??;’cffgﬁ?%%ﬁ Y FOR OUR
PRICE? Best price N sTock Now!

THE U.K.'S MOST POPULAR 2M PORTA-
BLE BASE STATION HAS BEEN IM-
PROVED YES, REALLY' YAESU HAVE
" DONE THE IMPOSSIBLE

THE NEW MARK 1l VERSION OF YAESU'S
FAMOUS MULTI-MODE HAS PUSH BUT-
TON CONTROL, SCANNING SPEAKER
MIC. FULL 144-146 MHZ COVERAGE,
SSB (LOWER OR UPPER), FM AND CW OPTIONS INCLUDE CUSTOM NICAD BATTERY
PACK OR 25W LINEAR AMP AND A HOST OF YAESU ACCESSORIES

BRIEF SPEC: 2.5W RF QUTPUT ON FM. 2 V F.0 s. PROGRAMMABLE MEMORY SCAN
OR MEMORY CHANNEL SCAN NOISE BLANKER. FM STEPS 12 525/50 KHZ ON FM,
25100 2500 HZ ON SSB AND CW

IN SHORT — IT'S A BEAUT! CALL IN AT YOUR NEAREST
BRANCH AND GET YOUR HANDS ON THIS ONE NOW!

TELEPHONE TODAY FOR OUR
PRICE? gesr PricE — N sTock Now!

SIX METRES? TRY THE FABULOUS
FT690R Il — IN STOCK NOW AT SMC

ALL PRICES INCLleE VAT CARRIAGE EXTRA I:::;HBL_E' YAESU - SMC - YAESU
SMC - YAESU - SMC THAT’S THE ONLY WORD FOR THE

FT290R II ARSI FEIEm,

THIS IS THE ONE! FT727R

YAESU HAS COMBINED 2M AND 70CMS IH ONE
NEAT MULTI-FUNCTION PACKAGE

LOOK AT THESE FEATURES!

H 5 WATTS O/P ON 2M AND 70CM (WITH FNB4A BATTERY)

% ALL FUNCTIONS DISPLAYED ON L.C.D. — SEE AT A GLANCE WHICH
FUNCTIONS ARE IN USE

CAT I/P AND O/P SOCKET GIVES S METER READ OUT AND
ACCEPTS INPUT FROM COMPUTER FOR EXTERNAL CONTROL

CROSS BAND SEMI-DUPLEX OPERATION
10 STANDARD MEMORIES

PROGRAMMABLE MEMORY SCAN PLUS 12 5KHZ OR 25KHZ STEP
SELECTION ON VHF AND UHF

ALL THIS IN A HAND SIZE PACKAGE 71201 x38mm (WITH FNB4A

BATTERY)
”qrsﬁfocrfgnﬂ%ﬁ Y FOR OUR
PRICE? gesr price — v stock Now:!
SMC

YAESU SMC YAESU

*

* %% %

YOU KNOW IT MAKES SENSE! YOUR PASSPORT TO AMATEUR RADIO
SMC 2 YEAR GUARANTEE* -

"ON YAESU FULL PRICED ITEMS

YAESU QUALITY

LEEDS CHESTERFIELD BUCKLEY

SMC (Northern) SMC (Midlands) SMC (TMP)

Howell Lane Ind Estate 102 High Street Unit 27, Pinfold Lane

Leeds LS9 6JE New Whittington, Buckley, Chwyd

Leeds (0532) 350606 Chesterfield Buckley (0244) 549563
Chest. (0246) 453340 10-5 Tues, Weds, Fri
9.30-5.30 Tues-Sat 10-4 Sat

AGENTS: JOHN DOYLE, TRANSWORLD COMMS, NEATH (0639) 52374 DAY
BOOTH HOLDINGS, SALTFORD, BRISTOL 02217 2402

Southampton Showroom open 9.00-5.00 Monday to Friday, 9.00-1.00 Saturday. Service Dept open Mon-Fri 9.00-5.00.

JERSEY N. IRELAND

SMC (Jersey) SMC N. Ireland
1 Belmont Gardens 10 Ward Avenue
St Helier, Jersey Bangor

Jersey (0534) 77067 County Down
95 pm Mon-Sat 0247 21875
Closed Wed

(0639) 2942 EVE DAVID STENNING, LOUTH 0507 604967

JACK McVICAR, SCOTCOMMS, EDINBURGH 031 657 2430'

w1 2 Year Guarantee !™

Practical Wireless, May 1987
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AUTHORISED
WYY

=Communications Lid,=— Y

RD IND. EST., EASTLEIGH, HANTS. SO5 3BY
77351SMCOMM G FAX: 0703 263507

| KR 800 SDX |, CORX CONN
VERSATUWEHS Once again SMC has UHF COAX PLUGS
searched the world for the .71
SMC now have avail- best Rotators and have T W 399
able E!)"SIUC;O!P'I\(: new found the i 2
economical ersa- £083
lite especially de- KENPRO KR 800SDX A PARKAT 4 1ot on
f signed forthe radio and KR 1000SDX || St
§ amateur remark- |/ ; g
[ ] able price of only £440 Two super new rotators with outstanding per- v 206
I carriage. _ formance and specifications ulsllnris PLuGS soR -
5 Versatowers — simply Look at these features i ¥244
' the best value, fully |  Fully automatic rotor speed reduction before SMC — | Nasres sogrers =n -
{ galvanised, easy lo in- braking to reduce stress on braking WE ONLY | [NTERSERIES CONNECTORS 508
stall and rals?_-'lt)fer. components FULL RANGE AVAILABLE
largest range 25-120f: | 4 £yl ‘450 degree rotation — cover those coun- STOCK THE | cOAX RELAYS
exampie: tries you couldn't reach before Q“D BEST CX1mA e By s
Fixed Base 25' * Faster rotation speed possible for the smaller ,‘ ROTATORS — FREE ey
] £230.00| antennas (o) DELIVERY UK MAINLAND taa0
& Post Mount 30 * Full slow speed control possible for the @ AR200X Offset . £59.95 €140
: Post M 140\;482‘50 larger antennas giving’ precise KR250 Small Bell £78.00
gl rosthount At 50|  adiustment AR k400 Popular Bel £139.00 e
Post Mount 60 5 * Full and precise adjustment of 0XL KRADORC D/L Bell £169.00| 2 N c2r0g
% £652.00 the reference needle and AUTOMATIC KREOORC H/D Bell £219.00] R s
s compass. gralicule AR40 CDE Bell £125.00 COAX BABLE
Nl compiote. syetem | Posstlemanualy ~ANTENNA CD45 H/D Bell : £219.00 e
phone/write for details ROTATOR KR2000 H'D Bell. . £445.00 i/ ey Son fod
Q & HEW ALUTOMA1IC ANTENNA ROTATOR ??)E?‘?@[TMCISTGH Bell E:gggg E'EE.I ‘§§ ’15
* HUDGET PRICE SYSTEM L1 . OF o 5
TELOMASTS 6\) > -‘*A”I‘EU?I; AC e KR500 Elevation . £149.95] vi i Lows vowan o
TELESCOPIC 10ft SECTIONS L PNEVELIGE KR5400 AZ + Elev £279.00 | RE s mernes 120 e
~ GUYED L KR5600 H/D AZ + Elev £369.00
IDEAL FOR AMATEUR USE UPTIONAL SUPPORT BEARING FOR KR5600A Comput Cont AZ + Flev £339.00 SAVE MONEY!
WHERE LATTICE TOWERS [ HEAVY LOAD APPLICATIONS KR5400A H/D Comput Cont AZ -+ Eley | [SMIRORUMSSON o agecs 1s
ARE NOT SUITABLE * IN STOCK NOW £389.00/ 1 26 13 Carmage £ B
TMM40 40ft  £69.57 car £6.00 v gl g
TMMS0 50t £86.02 car £8.00 SPECIAI.£ 9 9 by KEDTO Compat niFace SIS 173 40 Canoge L3 £
RIGGING KITS FOR ABOVE | PRICE 5 5 FREE DELIVERY UK MAINLAND 57 e 1 63

E67 85 Camaqe 74 75

/
TMRK40 401t Kit ALL ROTATORS IN STOCK NOW
£64.80 car £5.00

! g . 4]
F
. . '||
TMRKS0 50f Kit
£83.31 car £8 00
Additional Accessones  Avail-

o et ool oG L ARGEST STOCK | ) BARGAINS .. " BARGAINS

SMC LIBRARY —|THis MONTH'S BARGAINS — SAVE

54 MR EV19500

I . X 84500

a"., {alr”IIIJ’IE‘ R?Sllll?FEiFBCtjtll“ ll;BEIé&ég tea POUN DS ‘ 0w 79 00
HF Ants for ai - Q6/2m qd 6 ele 10.9dBd  £46.28 | " ; o 55,00
082mqd 8ele 11.9dBd £57.80 e
D5/2m 5 over 5 10dBd = £30.82 , DHEN
D8/2m 8 over 8 11.1dBd  £42.38 L s

5XY/2m 5 ele crossed  £33.40 £1313.00
£557.00

il VI T119.00
22500
€35 00

£99.50
£158.00
£152.00
99.00

£449.00
£265.00

0 & A Ret Manua
7 Amateur Radio Stokes & hmbr
§ Rao Date Aol Boox o920 | 783 MK3. 3 ele beam  £299.00 8XY/2m 8 ele crossed  £43.00
G Radio Am Dxam Manual (1110 £d) | 182 MK3. 2 ele beam  £202.40 10XY/2m 10 ele crossed £53.94

£3.75 | TB1 Mk3. rot dipole £101.20 10XY/137 Sat Xd yag  £57.40
£6.00 | CK1-2 conv. kit TB1-2ss £125.35 2XY/137C hness 137 £35.88
s 4273 [ CK1-3 conv. kit TB1-3ss £202.40 6Y/2M/12Y/70cms d'band
13 TV I : " 200 | CK2-3 conv. kit TB2-3ss £106.95 £49.45
14 Out Of Thin An ‘PH Put ibs) £2.00 UGP 2m ground plane  £15.41 C8/70 Mk2 G'fib ommi £95.68
15 Are The Voltages Correct (PW) C52m Mk2 4.8dBd omni £89.70 D8/70 8 over 8 12 3dBd £31.51
o VHE UHE Mt o0 |LR12mvert 4.3dBd  £35.70 PBM18/70 parabm 13 1 £38.52
17 VHE UHF };,_;.M'!',l'j Lt (20 £ar | LR2:2mvert. omni £28.18 PBM24/70 parabm 150Bd £51.40
£5.25 | LW52m 5ele 7 8dBd  £17.30 LW24/70 24 ele 14 8dBd £33.35
£3.40 | LWE2m 8 ele 9 50Bd  £21.85 MBM28/,70multi 11.5dBd
) g Fes s = gg LW102m10 ele 10.5d8d £28.23 £25.70
o W,,,' § Waves (PW Pube) £3.90 | LW16.2m 16 el 13 4dBd £42.43 MBM48/70 mult 140Bd  £42.44

18 Hn o P

@
5 AT1 "’l'

22 Rad nun: HEBook  £11.00 | PBM10:2 parabm 11.7dBd MBMBE/ 70 mult: 16.3dBd

23 Introducing BTTY «(PW pubs) £55 20 £57.96
) £1.50 | PMM14, 2 parabm 13.7dBd 8XY/70 crossed 10dBd ~ £50.14
24 YAESU Loy Book £2.00 £68.08 12XY/70 crossed 12dBd £61.64

26 ORA Map-Coated (Free with O Lay)
£1.0

0|042m qd 4 ele 9.4dBd  £35.30 CR223cmcrnr refl £43.70
26 ORA Overlay (50K rings) EZ 20

o avieatt oo tass | DELIVERY FREE — UK MAINLAND
i ALL IN STOCK NOW!

All above prices include Post & Packing

Prices subject to change AE 50 * ¥
e 5 & T4I078i
&% s M S é‘*“* ﬁﬁ e e

Q priced tems Check with sales dept for

i | Free Fma.nce ) i
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redhursl

electronics

SITUATED AT SOUTHERN END OF M23 — EASY ACCESS TO M25 AND SOUTH LONDON

HF RECEIVERS £ c&p
lcom ICR71 82500 () || Trio
Trio R2000 63700 {—|| Trio
Trio VC10 V.H.F. Converter 170.76 (200} || Tno
Yaesu FRGB80O 639, {—) || Trio
Yaesu FRVE800 V. H F. Converter 100.00 (200} || Yaesu
Yaesu
Yaesu
HF TRANSCEIVERS Yaesu
Trio 759405 199500 (- || Yaesu
Trio TS930S 175000 (—)
Trio TS4405 1195.00  (—} || leom
Trio T5430S 99500  (—) | lcom
Trio TS830S 109500  (—) || lcom
Trio TS530SP 895.00 [~} || lcom
Yaesu  FT980 175000  (—} || lcom
Yaesu  FT757GX 969.00 () || Jrio
Yaesu  FT767GX 155000 (—) || Irio
lcom IC735 94300 () || Yaesu

lcam

2.M. TRANSCEIVERS

TH21E Handheld

TM201A 25w F.M. mobile
TR751E 25w multimode
TS711E base station
FT2901l Portable multimode
FT203R + FNB3 Handheld
FT209RH +FNB3 Handheld
FT270RH 45w F.M. maobile
FT726R base station (70cm

optional)

IC2E Handheld
IC02E Handheld
IC285 25w mobile
IC271E base station

IC3200E 2m/70cm F.M. mobile

TH205E Handheld
TH215E Handheld
FT23R Handheld

Micro || Handheld

[3 c&p)l STATION ACCESSOR (c&p)
228.00 {—1)| | Drac VHI . wasoiter 2750 (150)
358.00 {—} || AKD VHE waveimater 4.95 (1.50)
649 (—)| | Yaesu  FFSUIDX low pass titer 30MHz 1kW 3250 (2.00)
991.00 {—] | Trio LF30A low pass filter 30MH: 1kW 34.00 (2.00)
429, 1—) Adoms AMaﬂ':ji] desk mic with pra-amg 53.00 (2.00)
255.00 et A{!u-ﬂ_l'.- AMS03G dusk mic with compression 69.00  (2.000
309:@ iy gm 5._. Polar-phaser 1l 2 metie gggg i:}; :Jg:
46900 () L2 T ki e s ML)

ANTENNA SWITCHES

999.00 (| Fyyel;  CH20N 1300MHz N skis 49.00 (1.50)
22500  (—1||wel:  CH20A S00MHz SU239 skis 2995 (150
299.00 ()| | SA 450N 2way diecast 500MHz N skis 23.75 (1.00)
359.00 (=1 | SA 450 as above but S0239 skis 17.50 11.00)
835.00 [—1] | Drae Iway N skis 1990 1100}
556.00 {—]] | Drae Iway SO239 skis 1540 (1.00)
218.00 [—i{|C54 dway BN C skts, 1500MHz 3039  (2.00)
258.00 L TR YW Ty T

5ty Bl ANTENNA BITS

ANTENNA TUNER UNITS

Yaesu
Yaesu
Trio
Trio
Daiwa

J Trio

AOR AR2002 48730  (—) || Trio

Signal  RS32 “Airband” 22400 (—) || Trio
— Yaesu
Yaesu
V.H.F. SCANNER ACCESSORIES Yaesu
AKD.  HFCI HF Convertor 49.00 (1.00) :CU'“
Revcone Discone Antenna 30-500MHz 3150 (200} || £om
lcom AH7000 Antenna 25-1300MHz  82.00 (3.00) \F:].Tu

70cm TRANSCEIVERS

TH41E Handheld

TR3600E Handheld

TSB11E base station

FT703R +FNB3 Handheld
FT709R +FNB3 Handheld
70cm module for FT726R

IC4E Handheld
ICO4E Handheld
IC471E base station
FT73R Handheld

FRT7700 Short wave listening  59.00

FCT757AT 349.00 — | | Yaesu
AT230 22000 (250 || Yaesu
AT250 auto 38500 || Yaesu
CNW518 High power 25800 ()| [lcom

OTHER BANDS

FTE90R 6m portable
. 6m module for FT726R
21/24/28 H.F. module for FT726R 269.00 (-
IC1271E 1.2 GHz

25900 (—)||H-Q Balun 1:1 5kW P.EP 1195 (1.00)
— | Bricomm  Balun 4:1 1kW 11.20 (1.00)
Bricomm 7 1MHz Epoxy Traps (pair] 995 (1.50)
Self Amalgamating Tape 10M < 25mm 395 (0.75)
T-piece polyprop Dipole centre 160 (0.25)
268.00 (—) | | Small ceramic egg insulators 060 (D.20)
353.00 {—) | | Large ceramic egy insulators 085 (0.20)
RSNl CABLES ETC.
31gim (—) URMB? low loss coax 50 ohin per metre 075 (0.25)
349.00 [—)| | UR7E6 50 chm coax dia. Smm per metre 030 (0.10)
m'w () UR70 70 ohm coax per metre 0,35 (0,100
m'm (—) UR3% 50 ohm coax dia. 2.3min  per me 040 (010}
DZT'M =) g:}mn Pglys::‘h:l Guy Rope [400kg) permetre 0.20 (010}
269.00 i | \lr_!._ !_h:n_,_.:rliijwn 0 u[_u[:-r Wil 3 _"ﬁ 9? (1.50)
GOODS NORMALLY DESPATCHED WITHIN 24 HRS
PRICES CORRECT AT TIME OF GOING TO PRESS
399.00 —)
249.00

1140.00

- E&OE
/ MAIL ORDER
y AND RETAIL

BREDHURST ELECTRONICS LTD HIGH ST, HANDCROSS, W. SX. RH17 6BW

(0444) 400786

South Midlands Communications Lid.

IS PLEASED TO ANNOUNCE THE APPOINTMENT OF

FOR ALL YOUR AMATEUR RADIO EQUIPMENT

YAESU — HY-GAIN — JAYBEAM — G WHIP — SMC

G4JA LINCOLNSHIRE COMMUNICATIONS
(DAVID STENNING)
AS OUR AGENT IN LINCOLNSHIRE.

CHOOSE YAESU BY SMC FROM

G4JA LINCOLNSHIRE COMMUNICATIONS
‘LAKEWOOD’, TATHWELL, LOUTH, LINCS, LN11 9SR

TEL: 0507 604967
Contact G4JA for all these products:

@ SPECTRUM COMMUNICATIONS

MANUFACTURERS OF RADIO EQUIPMENT AND KITS

NEW PRODUCT

FOUNDATION TRANSMITTER, Ideal for the newly licensed amateur. 2 metre FM,
crystal controlled unit with 6 crystal postions, nominal output 750mW . Complete
system comprises RF generator board FTX201 with S20 crystal, £31, Frequency
modulator board FM1000T £4.00, and Transmil Swilching board TS25, £3.75.

ANTENNAS (MOBILE AND BASE) — JVL — DIAMOND
D130 DISCONE — M.E.T. - VERSATOWER — HANSEN —
SMC CONNECTORS (we have largest stocks in UK) —
WELZ - ICOM — AOR - JIL-REGENCY - BNOS — SHURE -
MICROWAVE MODULES - KENPRO ROTATORS —
ICS PRODUCTS

THE LARGEST AMATEUR RADIO WAREHOUSE
IN THE UK IS AT YOUR FINGERTIPS

i AUTHORISED
P AN Ny
>, 3 [
{7 a/ WA
AW Iy
NS =

— ==
_—===

YAESU
The Communicators \@y

SPECIAL SMC OFFER

FT703R (4)
FT709R (4)
FT770RH

70 cms BONANZA

CB TO 10 FM CONVERSION BOARDS -~ THE FIRST COMMERCIALLY
AVAILABLE, suits all UK FM CE ngs to gwve 2931 to 29.70MHz. Size only
63 x40 13mm. Built and aligned board SC29 £15, Or send your ng and we'll it it,
£28 inc. return P&P for mobiles £31inc for base rigs

MULTIMODE CB CONVERSIONS, send your 120 channei ng and we 'l convert it 1o
give 28.01 to 29 7OMHz in straighl sequences withoul gaps Colt 12000X. Cobra
148, Hy Gain 5, Multimode 2, Major M360. Trstar 747 & 777, Super Star 360
Concorde, etc., £62 inc. return P&P. Jumbo or Coll Excalibur 1200, £65. 8G Channel
ngs such as Stalker 9 or Major MSBE are modified 10 gve 28 31 10 29.70MHz in
straight sequence without gaps £45.00 nc. return P&P. 200 Channel in 4 bands of
50 are converled to give 28.00 10 30.00MHz ur 28.00 1o 29.70MHz as required
Super Hy Gain 5 Lafayette 1800, Super Star 2000. £45.50 inc retum P&P. Nato
2000 £52.50, Super Star 2000-5 < 40CH £70. Coll 1600 4 <40CH, £65.50.
FREQUENCY MODEM adds FM to synthesized nigs with 455KHz IF Type FM 455,
PCB kit £6.50, PCBE bwilt £9.50.

FREQUENCY DEMODULATOR adds FM 10 tecevirs with A55KH? 1!
R1000. FRG7000. Type FD455. PCE kit £5.50, FCB Lniit £7.50
FREQUENCY MODULATOR adds FM to synthesized ngs of rgs with clanfier. Type
FM1000, PCB kit £3.00, PCEB built £4.00

RECEIVE CONVERTERS 2, 4 or 6 Metre aenal input with 10 metre IF or 4, 6, 10 or
20 metre aerial input with 2 metre IF, 26dE gain, low noise with OSC output. Types
RC2-10, RC4-10, RC6-10. RC4-2, RC6-2, RC10-2. RC20-2 PCB kit £17.25, PCB
built and tested £24.50, Boxed kit £29.25, Boxed buill and lested £41.00.
TRANSCEIVE CONVERTER, single board version of receive & iransmil converters,
500mW output, with repeater shit facility Types TRC2-10, TRC4-10 TRC6-10,
PCB kit £39, PCB buiit and tesled £54, Boxed kit £54, Boxed buill and lested £83.25.
TRANSMIT AMPLIFIER, unswitchied, suitable tor Transmit Converters, Transceve
Converters and MEON, 500mW in, 20W min outpul. Types TA2UZ2, TA4UZ2, TABL2
PCB kit £40.50, PCB built & tested £48.75. Boxed kit £45.00, boxed, built and tested
£53.00.

RECEIVE PREAMPS 2. 4, 6 or 10 metre, AF & DC swiiched, 0-20dB variable gain,
low noise. 100W handiing. Types RP2S, RP4S. RP6S, RP105. Also masthead
version DC coax fed, types AP25M, RP45M, RPESM PCB kit £12, PCB puilt and
lested £16.75, Boxed kit £20.25, Boxed buill and tested £27.00.

NOISE SQUELCH squelches rig when noise is high. Allows reception between
noise bursts. Type NS1000, PCB kit £7.25, PCB built £10.25.

tnts RB0U

VAT & P&P INC PRICES
Delivery within 14 days subject to availability. 24 hr answering.

UNIT B6, MARABOUT INDUSTRIAL ESTATE,  comm
E DORCHESTER, DORSET. TEL: 0305 62250 =
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DEWSBURY ELECTRONICS

W [ RROR

- DLE

G

AFR-2010
outeyT CW-RTTY ALL MODE

Em . SPACE

. - MARK

PROBABLY THE BEST DECODER IN THE WOR
In its standard form the POCOM 2010 is extremely versatile and capable of decoding most signals, yet it costs just £716. However, specialist users may

want to be able to decode some of the more unusual transmissions that are around, so for them a range of expansion boards are available. These just
plug straight into the 2010 and turn it into what must be the most versatile decoder on the market (the boards marked YES are fitted as standard).

AFR-2010
RTTY Baudot CCITT No. 1 Standard 45/50/57/75/100/150/200 Baud OPTION ARQ Multi Channel (Time Div. Multiplex, Moore) 2 Sub-channels 86, 96,
RTTY Baudot CCITT No. 2 Standard 45/50/57/75/100/150/200 Baud YES 100 Baud OPTION
RTTY Baudot CCITT No. 1 Variable 30-250 Baud, Accuracy 1/1000 Baud OPTION ARQ Multi Channel (Time Div. Multiplex, Moore) 4 Sub-channels 172,
RTTY Baudot CCITT No. 2 Variable 30-250 Baud, Accuracy 1/1000 Baud OPTION 192, 200 Baud OPTION
RTTY Baudot CCITT No. 1 Bit-Inversion, Variable 30-250 Baud, Accuracy ARQ Multi Channel (TOM) Mode PLEX 2 Sub-channels 86, 96, 100 Baud OPTION
1/1000 Baud OPTION ARQ Multi Channel (TDM) Mode PLEX 4 Sub-channels 172, 192, 200
RTTY Baudot CCITT No. 2 Bit-Inversion, Variable 30-250 Baud, Accuracy . Baud OPTION
1/1000 Baud OPTION ARQ One Channel Standard 48, 64, 72, 85, 96 Baud OPTION
RTTY 8 Channel 200 Baud Press Service (SID, KNA, etc.) YES FEC System with 7 BIT Code according to CCITT No. 3, 96, 100, 192, 200
NEW RTTY CODE 8 Channel 200 (300 Baud) Press Service (DPA, VWD, Baud OPTION
elc.) OPTION FEC System with 7 BIT Code Self Checking (Convulgenter Code) 30-250
RTTY ASCIl CCITT No. 5 Standard 110/150/200/300 Baud YES Baud OPTION
RTTY ASCIl CCITT No. 5 Variable 30-250 Baud, Accuracy 1/1000 Baud OPTION FEC System with 7 BIT Code according to CCITT No. 3, 30-250 Baud  OPTION
RTTY Baudot Synchron-Printer, Variable 30-250 Baud, Accuracy 1/1000 BIT ANALYSE (Analysis of received BIT format) OPTION
Baud OPTION AUTO SPEED-CHECK Baud Rate Indication 30-250 Baud with 1/1000 Baud
RTTY Baudot Mode 32, Variable 30-250 Baud, Accuracy 1/1000 Baud ~ OPTION Accuracy YES
aggs‘é”{'giupﬁ'sgg%ﬁ;gjg’g E:t'dwﬁﬁf:r‘aégdfm Baud 3:;'{)“ The price of individual expansion units is available on request
TOR (SITOR/SPECTOR/AMTOR. ARQ-FEC according to CCIR 476-2), 100 and a fully expanded AFR 2010, capable of decoding virtually
Baud YES any transmission in any mode, costs about £1500.

INTRODUCING THE REST OF THE POCOM FAMILY

POCOM decoders are manufactured in Switzerland by the Poly-
Electronic company who are known throughout the world for the
quality of their products. The 2010 is the flagship of their range and
this 1s the one that we would recommend to professional and
commercial users — it covers everything! The AFR 8000 is similar to
the 2010 (it uses the same software) but it has the added feature of a
built-in LCD display which makes it ideal for mobile or marine use
where a video monitor is not really practicable, although a video option
available. The AFR 2000 is again similar to the 2010 but in its standard
form it is supplied without CW capability. A CW expansion board is
available as an option. The AFR 1000 is a bud[?et priced ASCII, ARQY
FEC (SITOR/SPECTOR/AMTOR) and CW decoder which has many of
the features of the 2010 but which is not upgradeable. Although it is
not a decoder, it is worth mentioning that we can also supply the
POCOM PFC 100, a versatile frequency controller for radios such as

= 1 — PFC 100 the NRD 515 and the ICOM R70 )
1 Whether you are a professional user or a dedicated listener there is a
8. 2 — AFR 8000 POCOM decoder for you and, although the lo& of the range model
"B = 13— AFR 2000 costs about £1500, prices start from as little as £395. They may not be
- i — 4 — AFR 1000 the cheapest on the market, but they are certainly the best! For more

details send s.a.e. (at least 8"x6") for a free booklet which gives the
5 — AFR 2010 full specifications of the entire POCOM range of decoders.

Th:s ad cannor reaﬂy do justice to these marvellous pieces of equipment, so next time
you are in the area, come in and try them for yourself — you will be convinced.

FULL RANGE OF TRIO PRODUCTS STOCKED
Woe are also stockists of DAIWA—MET ANTENNAS—VIBROPLEX KEYS—TASCO TELEREADERS
MICROWAVE MODULES—ICS AMTOR—AEA PRODUCTS—DRAE
Dewsbury Electronics, 176 Lower High Street, Stourbridge, West Midlands.
Telephone: Stourbridge (0384) 390063/371228.

Telex: 337675 TELPES G

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

Practical Wireless, May 1987 11

WWW.americanradiohistorv.com



C.M.HOWES o
COMMUNICATIONS

Fairseat(0732)823129

\FANFARE FOR NEW GOODIES!

We are pleased o announce two new dual bandwidth filters to enable you to enhance your receiver. The ASLS simply plugs

into the: speaker or headphone socket of your radio, while the CSL4 fits within the set, (ie DcRx). Both feature a 300Hz CW
bandwidth and fast roll-off for sharp selectivity on speech modes. These filters give improvements with every radio (FM, SSB
and CW) we have tested to dale. So you can have some fun with a constructional project, and upgrade your station foo!
ASLS External Filter kit: £14.90 A bled PCB dule: £22.50

CSLA4 Intemnal Filter kit: £9.90 A bled PCB module: £15.90
Kit Assembled
PCB

DcRx Direct Conversion Receiver for CW and SSB reception, versions available for

160, 80, 40 or 30/20 Metres) £15.30 £20.90
TRF3 Shortwave Broadcast receiver using TRF principle £14.50 £19.90
CTX80 and CTX40 QRP CW Transmitter for 80m and 40m bands £13.40 £19.40
MTX20 20m CW Transmitter, adjustable power up to 10W RF £21.90 £27.70
CVF VFOs for above TXs (one version per band) £9.90 £15.90
HC220 and HC280 2m to 20m or 80m transverters, 10W RF £52.50 £83.50
AP3 Automatic Speech Processor with VOGAD level control £15.90 £22.80
CM2 Quality microphone kit with electret mic and VOGAD £11.20 £15.20
CTU30 Antenna Tuner, with balun, all HF bands up to 30W £24.90 £29.90
ST2 Sinewave side-fone/practice oscillator 1W audio £8.60 £12.90
XM1 Crystal Calibrator, 8 o/p markers, usable LF to UHF £16.80 £21.90

Tuning capacitors for the DcRx receiver (except 160m version) are £1.50 each, you need two per receiver. One of the
same devices can also be used for the CVF.

All the above kits are to build PCB modules, They include a circuit board, full instructions and all board mounted
components. For more information on the above, or the rest of our range, simply drop us a line enclosing an SAE.
We will send you a copy of our catalogue, and an information sheet on any kit you are particularly interested in.

P&P is 90p per order. Export prices are as above, but add £2.00 per kit for aimail delivery outside Europe. UK
delivery is normally within 7 days

73 from Dave G4KQH, Technical Manager.

EASY TO BUILD KITS BY MAIL ORDER

J. BIRKETT & AMATEUR ELECTRONICS UK
L = 25 The Strait G6XBH =
RADIO COMPONENT SUPPLIERS 4 Lincoln, Tel. 20767 R.A.S. (Nottingham)
. (LN2 1JF) G1RAS Radio Amateur Supplies AESU

€804 TYPE AIR SPACED VARIABLES 10pF. (1 s 2 artners J.H.Birkett. G8UUS Tel: 0602 280267 C
£1.50, 20pF (1 £1.80, 75pF (« £2.30, 150pF (v J.L.Birkett. Visit l.. al Emp "
R e MCMOLITG o your Loc orium
BﬂlDlE'ﬂH%{;EF‘IggN 100 Piv tncﬁﬂmiﬁ1m y (it z’:z:ﬁ::[ 8, 0.1UF f 13- Large selection of New/Used Equipment on Show
SURPLUS EIVER TYPE AERIAL to 30MHz (o - -
gw ml_j‘ldc&m. sozgigrglsﬁn mfgg-ﬁ:opan 10 for 75p, 14 Pin 10 for 75p, 16 Pin 10 QE?ENTS FOR: &ﬁf&gﬁ?nms'
nm &Mm"sm F @ tsp,oép?f: 15p,n'lprDrrn 5p. AZDEN Microwave Modules
%‘:m‘%m 1Anc1:P¢A. svorso:‘m X:0M Adonis Mics
MAINS TRANSFORMERS 240 Vol input, Type 1 24 Vot Tapped Al 14 Vot 1 Amp G £1.50 (P.P. YﬁEqSU Mutek Pre-Amps
75‘2‘ TYPE 2.6 Vott 5 Amp @« £2.50 (P.P. 75p), TYPE 3 12 Vol 1 Amp Twice (' £2.50 (P.P. ALINCO Barenco Mast Supports
;2A W“ﬂm';oc%&,ﬁ” Im\;ns;:ﬁp,lﬁ-‘lﬁufdm{u 45p, 32yf 500Vw (i 45p, KEMPRO DRAE Products

+32f 350Vw (t +50ut 450Vw (it BNOS Linears & P.S.U.'s
= D (SGHS) (B i AGENTS FOR CELLNET AND VODAFONE RADIOS
W %T&#ﬁ With Immc"nors &pn 95, AERIALS, Tonna, Halbar, New Diamond Range of Mobile Whips, Jaybeam

PROF SPCO RELAY . BRING YOUR S/H EQUIPMENT IN FOR SALE
POWER VMOS FETS VN u (ir VINGOAA (i1
CRYSTALS HC18U 15.993Mmuf Es_m 3&*&46?‘9361\!1—& Al ,,,“g','f JUST GIVE US A RING
HC25U 6075MHz, 26 583MHz, 53 675MHz (v E1 each. Monday: CLOSED Tuesday-Saturday: 10.00am to 5.00pm
3 Farndon Green, Wollaton Park, Nottingham NG8 10U

WOOD AND DOUGLAS KITS AVAILABLE BY POST AND FOR CALLERS. ACCESS AND BARCLAY ’ .
CARDS ACCEPTED, P.P. 60p UNDER £5, OVER FRAEE Off Ring Rd., between A52 (Derby Road) & A609 (llkeston Road)
' 7

now, better than ever, the NEW TRIO TR751E
2 metre multimode!

£649.00 inc. VAT, Carriage £7.00

LOWE ELECTRONICS LIMITED Chesterfield Road, Matlock, Derbyshire DE4 SLE Telephone 0620 2817, 2430, 4057, 4995

L. e’
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191 FRANCIS ROAD PHONE
THE LONDON AMATEUR EMPORIUM | | evroN - E10 6NQ - LONDON ~ 01-558 0854

FOR EVERYTHING RADIO TELEX 8953609 LEXTON G 01-556 1415

aressler

OPEN MON -
SAT 9AM — 5.30PM ﬂ

INTEREST FREE
HP FACILITIES AVAILABLE
ON MANY ITEMS

FOR ICOM PROMPT MAIL ORDER FOR YAESU
ICOM R7000 25MHZ-2000MHZ £425 — YAESU FT 290 MKII
IC28E/IC48E SPECIAL OFFER!! ﬂﬁgg‘:gu _
B e e i Th e - FREE
VERY LATEST MINI-MOBILE == SRR ARA 500 S

25/45 watts. RX 138-174MHz - CEFER SN ACTIVE ANTENNA PORTABLE ;
£££ unbelievable value. il WORTH £139.00 INC. NICAD i

£969 & CHARGER

ICOM MICRO 2
HANDHELD E ICOM IC-02E
| 3

@ DUAL BAND

SONY AIR 7 FT727R

PORTABLE-AM-FM

144-174MHz
108-136MHz # ;
150KHz-2194KHz «

- ' £854
£239 inc MiCad  ¢275  SPECIAL OFFER

BUY A
R71 FOR £825 SONY ICF 200ID
6-
& RECEIVE AN ARA 30 116-136 AIRBAND
FREE ;&H}%ﬁsl—(‘gﬂ 32 MEMORIES
WORTH £129 INC PSU, CARRY STRAP
& EARPHONE
SONY ICF 7600D
WIDE RANGE OF YAESU/ICOM, 76-108MHz iy - s
TRIO/KENWOOD, HF., VHF, UHF AL
NGRS, | T prp—
.29 k
cHM#EL&JEQ;S_WQJ@&E&E?E il Complete with case, COVERAGE TRANSCEIVER
PROFESSIONAL, MARINE, CELLULAR mains power supply,
AND AMATEUR RADIO SALES AND earpone and
SERVICE. frequency list. £1395
ACTIVE ANTENNAS
ry dressler  ara 30 - SPECIAL OFFER
active antenna 10 ONLY D200S £925
200 kHz . . . 40 MHz D200 2 MTR 500W SSB
Professional electronic circuitry with very wide D200S 2 MTR 750W SSB  SEE PANEL ABOVE
dynamic range. Meets professional demands D70 70 CMS 550W SSB £1030
both in electronics and mechanical rug%edness. CARRIAGE EREE — SECURICOR
120 cm long glass fibre rod. Circuit is built into
waterproof 2,5 mm thick aluminium tube. lfdgagl 2 -AM Ps = NEW MODELS
for commercial and swl-receiving systems. £129. ;
See Review in August 1985 Issue p.15 MODEL FREQ. INDISE AIN  [POWER PRICE
DRESSLER EVV1296C 1.25-13GHz  [09-12 6-18dB |100W £162
EVV700SMD 430-440MHz  |05-0.9 5-18dB [500W PEP £124
ARA 500 EW2000SMD 144146 |0608  [16-18dB [IKW PEP  |£124
ACTIVE ANTENNA | evw2oovox 144-146 0609 16-18d8 [T0OW PEP  [£112
50MHz to 1300MHz EV2GAAS 144-146 106-09 5-18dB 0OW PEP £75
" Gain 17dB Tvprccai VV INTERFACE FOR ABOVE PRE-AMPS £31
NGulill  RECEIVE PRE-AMPS
Gain 17dB Typical (14-17dB) MODEL FREQUENCY NOISE GAIN PRICE
Frequoncy biange S:R0MHz EWPA 560 50-600-1GHz 16.5dB-1dB £79
Noise Figure 1dB at 50-180MHz
1508 below 300MH: EWPA 560(N) 50-600-1GHz 16.5dB-1dB £89
g-?:g EB:OW ﬁmi IP3 order +18dBM
W
(13000 2 below S00MHz ERPA 1296 125130 08 17-184B £120
. .8dB below 650MH L
Operation is possible up to 1300MHi ERPA 435 430-440 05 15-1848 £10
- " with gain of 140d5?13 ERPA 144 144-146 07 16-18dB £66
‘ h:t]:;iepl Point 3rd Order: +18dbm at Input ASA 12 0-1GHz Masthead Antenna Switch £59
Both antennas come complete witlr:D?S!nE.rnens "-:Jf! iz;r;:ﬁ::re?azi,egﬁﬁer supply and 'DEA'I' Fua VHF SBAH“EHS’ GARAVAHS’
brackets. AND BOATS. SUPERB TV RECEPTION.
Practical Wireless, May 1987 13
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—GAREX 'sFeciatists.
JIL SX-400 ] (AOR 2002 1

THE PROFESSIONAL SCANNER

* Basic coverage 26-520MHz THE WIDE_H R&NGE SCANNER
* AM, NFM & WFM * The receiver with the most -~
1 ' Expandable from 100kHz to Megaheriz for your money + K
1.4GHz with SSB and CW * Covers: 25-550MHz, 800MHz-1.3GHz >/
* Computer control options * AM & NFM & WFM on all bands
' * IF output terminals * Computer interface socket ’
" Specifications set by * 20 memories
professionals * Compact size
* 12V dc operation
2649 J \_ " Up/down step control knob
R s
f REVCO RS-2000E REGENCY HX-850E
THE VERSATILE SCANNER THE SMALLER HANDY-SCANNER
gg;:’esrgbaoﬁ;&oMHz. * Covers: 75-106MHz or 60-90MHz plus

118-175MHz, 406-496MHz
* AM & NFM on all bands
* Full scan & search funclions

* AM & NFM on all bands
* Search & store of active

channels . .
: 20 mem
igvanodd achit counter - ONLY 25'%5,5'2"
L res * Nicads, charger & BNC whip
12V dc & 240V ac J antenna included
L £279) | £279
( 3 ~ ~
JIL SX-200N DON’'T FORGET THE ANTENNA!
THE SUPERIOR SCANNEH . ﬁé&i"éﬁ" r‘»:n:h.. :r:r.;l anlenna ;:u gw deal grw_-.lrn & scanner is Ihe )
: ;Ir'-gvzn::gﬁ agfmtge professionals oo Mg Quaiy aniafeis or o tah 25 faare, I AEVE T ey —
50-500MHz. By 0 al pust £29.95
= Covﬁrgbiﬂﬁgsaglgoz.s\MMH ;-s;gx::ab:v lmmfr:ul:(m Aol nest, 25-500MHz ::n wxtra Deﬂofg;ru;_s‘ ; |
108- z, 380- 2 e ransminng use . {1
* AM & NFM on all bands PRE-AMPLIFIERS /
* Positive action keyboard Broadband antennas usually have no gain, 0 pre-amps are often desrable. One /' / |
* 16 memories mounted at the masthead ampidies the weak signals but nol 1he noise generaled

n Ihe lneder cable.

* New range of high performance broadband amplifiers
E325J _ from REVCO now available. ASK FOR DETAILS

7 NORVIC ROAD, MARSWORTH, TRING, HERTS, HP23 .
ELECTRONICS mr s e us

=zm GAREX D e s,
) MAIN DISTRIBUTOR OF REVCO PRODUCTS. PRICES INCLUDE UK P&P and 15% VAT, Ask for details of our Inwrzst freeT:reﬁh. o
Extensive range of PYE radiotelephone Ask for our secondhand scanner bargain hist,

*12V dc & 240V ac

spares — S.AE. for list

----- I T T I I T I I I I I I I T I I T I I I TITII I I I I IIIIIIIITIITII I
3( Books for N
o e {*i"\; radio amateurs W AE‘RLA;;}E-S
Jan ?sia g]m 3 =/ vagSy ﬁcciiao
ﬂ:: ] mi rr h @ \/ MASTS
AUTOMATIC NICAD CHARGER Upeated Vorsion (s00 Feb 81] Ei145 6150 PRP THE
b oem ' ELLIOTT  EIVEIRT.
EEEm s B Sm & || HEALIODS \
: ; j:‘ % oL ’ P for the Radio Enthusiast ) JAYBEAM
5;[ 5? EEHM;&» » M“ e e ,:::E’F{;-I"__?‘Uﬂtgq AMATEUR
out % @ r e ST ANTENNAS
pet) 02 2
ADD ON B0, nc. B+ opsonsl comps oy % (2% 2t RIGS, ANTENNAS, SWR BRIDGES,
SATTERY CHANGER CONTADUER pud) iy & POWER SUPPLIES, TEST GEAR,
mumcem mw e . COMPONENTS, MORSE KEYS, COAXIAL
MORSE SENDING TRAINER Juy B 1200 om CABLES, ROTATORS, MICS, PLUGS
NG PITER. o SeARS N a AND SOCKETS, SWITCHES
o FORMERS + CORES, Simple SO0 Comvonti)__Sept. 56 200 pom dmn o Call us on (0533) 553293
FLEASE ADD P&P AND 15% VAT, TO TOTAL ORDERS. TELEPHONE ORDERS ACCEPTED. i -1
P&P Top uniess sepcified. Article Reprints S0p (il required). ANl kits complete (less bageries), Y . OR COME AND LOOK AROUND AT
mmmmmmﬂﬂu Hﬂlb‘:.nhﬁumam'mpaw:}fmldgm 26/28 Braunstone Gate, Leicester
test gear, hardware, sic. Free price list availsble on request Goods normally dispatched within 14 days.

'COMPUTER CONTROL FOR THE YAESU FRG-9600 |

Control your scanner with a BBC computer — without an interface!

At last computerised scanning is within the reach of everyone. If you have a Yaesu FRG-9600 and a BBC computer, the YAESU
CONTROLLER will allow you to connect the two together without having to buy an expensive interface unit. The CONTROLLER consists of an
Eprom and a connecting cable. The Eprom fits into one of the empty sockets inside the BBC and the cable plugs into the A/D converter on the
or?erqputer and into the CAT socket on the back of the 9600 — that's ail there is to it! Simply type in *YAESU and the computer takes over and gives
the following:

* 255 ACTIVE MEMORIES * MEMORY STORAGE TO DISC (THE NUMBER IS ONLY LIMITED BY THE NUMBER OF DISCS THAT YOU
HAVE!) * ATTRACTIVE SCREEN DISPLAY WITH HELPFUL MENUS * ON-SCREEN S-METER * 10 PRIORITY CHANNELS * MEMORIES
CAN BE LABELLED WITH THE NAME OF THE STATION * MEMORIES CAN BE RECALLED BY NAME (INCLUDING WILDCARDS)
* SEVERAL SCANNING OPTIONS (SELECTED MEMORIES — BETWEEN MEMORIES — ALL MEMORIES ETC) * SEVERAL SEARCH
OPTIONS (AUTO — MANUAL — STORE [ONE PASS OR CONTINUOUS]) * HARDCOPY PRINTOUT OF MEMORIES (LABEL AND

FREQUENCY) * NEW OSWORD CALLS * PLUS MUCH MUCH MORE.
The YAESU CONTROLLER is a breakthrough which will be welcomed by every serious scanner user. Here, at last, is a £49.00
simple and inexpensive way to combine the power of a computer with the sophistication of the FRG-9600 all for LT S——— (plus £1.00p+p)

{Look out tor CONTROLLERS for the FRG-8800 and the FT-757 — coming soon)
42 NETHER HALL ROAD

awow Alan Hooker Electronics =<z &

‘,_n.-e:_-;p

L.
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Model FL3 represents the ultimate in
audio fittec: o0 SSB and CW

Connected <ries with the loudspeaker
it gives vanabie | 1ra selectivity better
than a whole barx ot expensive crystal
filters. In addition i1 contains an automanc

notch filter which can remove a tuner upper’” all by itself .
Model FL2 i1s exactly the same but without the auto-notch. Any existing or new FL2
can be up graded to an FL3 by adding M i FL2/A conversion kit ich 15 a stand-
alone auta-notch unit. Datong filters fre

n tly allow continued copy whar
otherwise a OS50 would have tobe abandoned

e
Prices: FL2 £89.70, FL3 €129.37, FL2/A £39.67

ACTIVE RECEIVING ANTENNAS

Datong actve antennas are ideal for

maodern broadband communications -
receiver especially where space is hirmite

® highly sensitive [comparable to full size dipoles).
® Broadr and coverage (below 200 kHz 1o over 30 MHz),
® needs no tuming, matching or other adjustments

® two versions AD270 for indoor mounting or AD370 (illustrated) for outdoor use
® very compact, only 3 metres overall length. ® professional performance standards
Prices: Madvl AD270 lindoor use only) £51.75 Both prices include mains power unit.
Model AD370 far outdoor use! £69.00 -

MORSE TUTOR

he uniguely effective method of
improving and maintaining Morse
Code proficiency. Effectiveness

proven by thousan users world-wide
® Practise anywhere anytime ar YOUr convenience .
® Generates a random stream of perfect Motse i five character groups
® D70's unigue “DELAY" cantrol aliows you 1o learn each character with its cofrect
high speed sound. Start with a long delay between each character and as you improve
reduce the delay. The speed within each chasacter always remains as set on mé
independent “"SPEED"" control
® Features: long life battery operation, compact size s 053,35
built-in loudspeaker plus personal earpiece s i
Our full catalogue plus further details of any product are svalable free on request
All prices include VAT and postage and packing. | Barclaycard,
Goods normally despatched within 3 days subject  VISA * FArcess Orders —
to availability =70 {0542) 744822

write to dept. PW.
Clayton Wood Close
West Park

LEEDS LS16 6QE
Tel: (0532) 744822 (2 lines)

AUDIO FILTERS N\
MODELS FL2, FL3, FL2/A

CRYSTALS Mixed lots of crystals in freq range 2/SOMHz types Hob/u Hoesth He18
ete approx 50 freqs. £8.50 Sels of crystals types HC&/u & He25 in freq range 2.58.5
MHz 34 crystals 28 freq. £9.50 per set. U.H.F RX. single chan crysial contiolled 225
400 MHz transis, 12v supply A.M. with AF out with circ & crystal data. £28 50 ELEC
MULTIMETER services type CT471 transis does AC/DC volts & current, ohms. RF
volts to 10 Mil'V with leads RF probes, H/Bk tested £75 R.F. PRE SELECTOR
tunable 2/29MHz in 4 bands direct cal with 10.1 sm drive on 19" panel as two luned
coils per band with 75 ohm in out. £26 50 MORSE KEYS Army type adjustable
enclosed. £6.50 PANEL METERS. varous sizes & types all mc. 6 for £7.50
SONAR IND with CRT 5" sq dual beam P.7 trace modular construction approx 40
sub min valves with cir. £45 ARMY AE KIT. 30ft 10 section with guys stakes base
carry bag etc. £36 also whip Ae 16ft 4 section with base £9.50 AUDIO TAPES /4"
1800ft on ali spoals 5 for £11.50 COAX type URS7 H.D. 10mm 75 ohm 15 m for
£6.50 30p/m over this. POWER RELAY UNIT 240v as 24v 500mA DC p.u. relay etc
in neal metal case size 6x5x3" £6.50 AUTO TRANS. 240/115v at 560 watl
enclosed. £16.50 TUNING CAPS. 1< twin & 2x single gang coupled 7/61pF ea
£6.50 VHF AE nom 125 MHz Y wave 29" long with insul base for coax. £8.50
ALARM UNIT intended lo be aclivated by flash cube inc light sensor, mains supply
control unit with in battery, 12v bleeper, £19.50 PHOTO FLASH CAPS 215 uF at
2.5kV £14.50 other items available.

Above prices include Carr/Postage & VAT, goods new or in good cond.
2 x18p stamps for List 392 allow 14 days for delivery.

A.H. SUPPLIES

122 Handsworth Rd, Sheffield S9 4AE. Phone: 444278 (0742).

that there 1s a real difference at
Crcklewood Electronics. That's why you
should never be without the FREE
CRICKLEWDOD  ELECTRONICS  COM
PONENTS CATALOGUE, for sheer vanety,
compettive prices and service fromthe UK. 's
number one 1008 component shop No
gimmicks, no gadgets or computers, just
components, millions of them, all easily avail
able by mail order, caling or credit card
telephone orders. Just pick up the phone lor
@ pen| to get your FREE copy now (no SAE
required]. You have nothing 1o lose

CRICKLEWOOD ELECTRONICS LTD.
80 Cricklewood Broadway NW2 3ET.
01-450 0995 & 01-452 0161

ALL MAJOR CREDIT CARDS ACCEPTED
Telex 18977 Phone or write loday

TX-3 RTTY/CW /ASCII
TRANSCEIVE

All the features you've ever wanted in this really
top class program. Some of the facilities are:

Split-screen, type-ahead, receive screen unwrap,
24 large memories, clock, review store, callsign
capture, RTTY auto CR/LF, CW software filtering
and much more. Uses interface or T.U. For BBC-B
and CBM64. Tape £20, disc £22. For VIC20 we have
our RTTY/CW transceive program. Tape £20.

RX-4 RTTY /CW/SSTV/ AMTOR
RECEIVE

This is still a best-selling program and it's easy to
see why. Superb performance on 4 modes, switch
modes at a keypress to catch all the action. Text
and picture store with output to screen, printer and
tape/disc. An essential piece of software for trawl-
ing the bands. SPECTRUM needs no hardware,
BBC-B, CBM64 and VIC20 need interface. Tape £25,
BBC or CBM®64 disc £27.

TIF1 interface has 2-stage RTTY and CW filters for
improved reception and transmit outputs for MIC,
PTT and KEY. Kit £15 {assembled PCB + cables and
connectors) or ready-made £25 in a box with all
connections. Extra MIC leads for extra rigs £3 each.

BBC World map and locator shows daylight and
darkness zones and realtime clock updated as
program runs. Accepts input of lat/long, QTH or
Maidenhead locator, NGR or one of 245 place-
names. Prints distance, bearing, VHF contest score
and long patch details. Plots distant station and
great circle path on map. Runs on ELECTRON also.
Tape £7, disc £9.

For CBM64, VIC20, SPECTRUM we have our origi-
nal locator program (no map, NGR or placenames)
tape £7.

Morse Tutor is now fully revised with every feature
to learn morse the quick and easy way. Graded
learning for beginners and 40 plain language texts
for test preparation. Tape f6 for BBC-B, ELEC-
TRON, CBM64, VIC20, SPECTRUM. The original
ZX81-16K program is still available at £6.

Logbook date, band, mode, call and remarks for all
your contacts. Easy to use, printout to screen or
printer, callsearch. For all the above computers,
tape £8.

RAE Maths All the practice and testing you need
for the exam. For all the above computers inc.
ZX81-16k, tape £9.

All BBC and CBM®64 programs are available on disc
at £2 extra. All VIC20 programs (except locator)
need expansion.

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

EN technical software pwv) =i

Fron, Upper Llandwrog, Caernarfon LL54 7RF. Tel. 0286 881886
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WRI TE ON . . . the page where you have your say

Gazetted

| was amazed toread inL. A.
Moxon's letter in the March
issue that "*Amateur use of
the 10MHz band was
granted at the last European
Amateur Radio

Conference . . ."". ljust
couldn’t believe it—I've
heard nothing from the
Home Office.

You see, as a fully paid up
Licensed Amateur it is really
quite important that | should
know of any changes in the
regulations. So | had a look
at the latest list of ""terms,
provisions and limitations"’
sent to me by the Home
Office. | know it's dated as
long ago as August 1977,
but this is the latest official
information that | have been
sent to help me to operate
within the law.

Could it be that they've

| it if they did and if they did a

| The London Gaze though."
| So | got that, but apart from

changed things without
telling me? No, they're
bound to tell me according
to Clause 12 on page 3 of
this yellowing but important
legal document. It says that
no less a person than the
Secretary of State will let me
know, "". . . by a notice in
writing served on the
Licensee . . ."".

Oh, but wait a minute,
there’'s an OR here: "'. . . or
by a general notice
published in the London,
Edinburgh and Belfast
Gazettes . . .""

So | went to my
newsagent on the corner.
“Never heard of them. Do
they do Bingo? Might stock

Birmingham one. |'ve got

thinking it must be very

| changes should be sent out

warm in London if people

can go around dressed so
lightly, | found nothing about
10MHz at all.

Perhaps they wrote and
the postman couldn’t find
Droitwich. Maybe next time
he'll home in on 200kHz!
Anyway, thanks to you and
Mr Moxon for letting me
know.

John Mayall G3VPH

Droitwich, Worcs.

PS: Imagine, a T0MHz band!
YIPEEEEEEEEE!

Although licence
administration costs must
obviously be kept down, it
doesn 't seem unreasonable to
expect that updating slips
covering the previous year's

with the annual renewal
reminder from Chesterfield.
After all, a subscription to one
of the Gazettes wi/l cost you
an arm and a leg.—Ed.

Morse Testing

In his letter in PW, January
1987, Norman Dickinson
asks why the RSGB took on
Morse testing for the
amateur licence. | should
have thought that this was
obvious but if it needs to be
spelt out, it was “'to give the
radio amateur a better
service'’ and, | believe, it
does just that.

The facts are:

1. The RSGB service is not
restricted to 9-5 office
hours and thus saves many
candidates having to take a
day off work or leave in
order to attend.

2. The RSGB service is
available to most candidates
within a reasonable distance
of their homes, and thus
does not involve expensive
long distance travel.

3. The RSGB service is
even now offering many
more centres for testing,
and still more will come on
stream as county teams
become active. Eventually
there will be a centre
operating in every county of
the UK.

4. The RSGB service exam
centres are made available at
times as required and
convenient to the local

PW COMMENT

Our Society

WHILST CHATTING WITH VISITORS to the Practical Wireless
/Short Wave Magazine stand at the recent EDXC On The Road
Show in Birmingham, one visitor, a regular PW reader who is
both a broadcast listener and a licensed amateur of long
standing, remarked to me that although he liked the magazine,
he was concerned at what appeared to be a campaign of
attacks on the RSGB in our letter pages. Were we anti-RSGB,
he wondered.

| explained that the reason the letters were there was that
RSGB policy had prevented the publication in Radio Communi-
cation of virtually any comment or argument which criticised
the Society, or which put forward a view that was contrary to
official Society policy. It was our feeling that this embargo is
most unhealthy for UK amateur radio in general, and for the
future of the RSGB in particular, and that there should be a
forum for public debate, which led us to the conclusion that if
RadCom would not allow it to take place in their pages, then we
should. The amateur in question told me that he had not
previously realised the situation, and he would in future look at
our letters pages in a totally different light.

| know that there are a number of senior RSGB members
who support the spirit of this embargo, for in recent months |
have several times received comments, in response to views
expressed in our letters pages, effectively saying: "Unless a
member is prepared to stand for election to Council, he has no
right to criticise. He should simply pay his subscription and
keep quiet.” In my opinion, such an attitude is no more helpful
than that of the “'wally’* element in our hobby, who would tear
down everything.

Because of all this, | was pleased to see that RadCom's
February issue carried the first instalment of a new feature
entitled / don 't agree . . . but do you? which is intended to give

RSGB members the opportunity to voice “‘non-popular opin-
ion, especially non-official opinion’.

The format of the new feature is that the letter of “‘non-
popular opinion” is balanced by one presenting the opposing
view. The first offering was the case for 10MHz s.s.b., put
forward by Les Moxon G6XN (see PW, March 1987) and
answered by Martin Atherton G3ZAY, Chairman of the RSGB
HF Committee. According to the introduction to the feature,
written by Peter Chadwick G3RZP, Chairman of the Technical
and Publications Committee, neither contributor had seen the
other's letter. However, as Les Moxon's views on this
particular topic are already well-known at Lambda House, and
as Martin Atherton merely re-stated “'official’” RSGB thinking,
itis hardly surprising that they appeared to be mutual point-by-
point rebuttals. It will be interesting to read the report to be
compiled by lan White G3SEK on the views expressed by
members in response to these two letters.

Although the new feature is undoubtedly a step in the right
direction, | cannot help feeling that it is but a very small one.
Why are "RSGB-controversial’* subjects taboo? What exactly
is the difference between non-popular and unpopular? (My
dictionaries, so far as they acknowledge the existence of a
word “‘non-popular’’, think they're the same.) And as for
trying to work out the precise implications of the assumption
that “'non-official opinion” is a sub-set of ‘‘non-popular
opinion”’, well, my thought-processes are still reeling!

Itis, | think, a pity that RSGB Council and the Technical and
Publications Committee were not prepared to bend just that
little bit further, to allow critical letters to appear within the
normal Members® Mailbag pages of RadCom, with Editorial
comments added where appropriate, rather than shunt them
off into a special feature of their own.

Geoff Arnold G3GSR
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needs. Some
Saturday/Sunday exams are
held and it is possible to
book an evening session.
Groups can arrange special
sessions.

5. The RSGB service has
been able to not only almost
halve the previous fee, but
to undertake to maintain that
cut for at least two years.

Certainly, there have been
problems, partly resulting
from the introduction of a
computerised system in an
effort to reduce costs, but
no more than might be
expected in setting up any
new venture. However, we
believe that we are now fully
operational.

The other point raised is
the ever-present old faithful
“why don’t they tell us the
result”’. The answer is that
they don’t for very good
reasons:

(a) The examiners only
have a quick look at the
written papers initially—the
marking is done after the
session. This is very
necessary, as time and care
must be taken to be certain
that poor writing does not
contribute to a failure result.
In the event of any doubt,
the papers are referred to

the Chief Examiner for a
decision.

{b) The Society's contract
requires that results shall be
notified to the candidate in
writing, and RALU will only
accept such notice as proof
of proficiency. On rare
occasions when BT
examiners broke the rules
and gave candidates broad
hints as to their results,
much hassle was caused for
the Licensing Authority, due
to candidates writing in to
initiate new callsigns without
waiting for the necessary
documents; the examiners
themselves being cautioned
and reminded of standard
procedures.

(c) It must also be
remembered that candidates
come in all sorts of shapes
and sizes, from all walks of
life and every persuasion,
and therefore one can
expect that there will be a
number of difficult ones. The
examiners are volunteers
and must be spared any
possibility of unnecessary
discord.

| feel that it would be
remiss of me if | were to
give, or allow others to give,
the impression that the old
service was anything but

Send
the

computer program cassettes. And there
voucher for every other letter published.

Intter. Brief latters
letters are not necessarily those of

ur letter to the Editorial Offices in Poole,

is on our Contents page. Writer of
the Star Letter each month will receive a voucher
worth £10, to spend on items from aur PCB or Book
Services, or on PV hack numbers, binders, rf.;r‘nu or
sa

Letters must be original, and not duplicated to other
magazines. We reserve the right to edit or shorten any
may be filed via our Prestel
Mailbox number 202671191, The views expressed in
Practical Wireless.

efficient. To do so would be
far from the truth. Many of
the present examiners were
part of the old system, for
numbered amongst us are
several ex-Post Office/BT
employees.

The Society has
attempted to retain tried and
tested procedures, and
added some we feel
improve our ability to give a
better service to the
amateur. Computerisation
and the use of so many
dedicated and volunteer
examiners has enabled costs
to be cut to the bone.
Otherwise, little has
changed.

| believe that we can
guarantee that the teething
troubles are now over, and
Mr Dickinson's experiences
will not be repeated.

Finally, a thank you to all
who could have, but didn't,
complain about early
inconveniences, especially

those who expressed
appreciation for the
examiners’ efforts.

A. N. lanson G3GDO
Chief Morse Examiner RSGB
It would be unfair to the
providers of the old service to
imply that it was never
available outside normal office
hours. Morse tests had been
carried out for some years at
the Welsh Convention, and
more recently at a number of
rallies and conventions around
the UK.

If it is true that BT
Examiners broke the rules on
only rare occasions, why is it
that everyone | have talked to
on the subject confirm that
they were told the result there
and then, but with the added
instruction “"don’t write off
until you get the official piece
of paper”’. | know that’s
exactly what happened to me
when | had to take the test in
1973 to reactivate my
callsign.—Ed.

OUR SERVICES

QUERIES

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

1. We cannot give advice on modifications
to our designs, nor on commercial radio,
TV or electronic equipment.

2. We cannot deal with technical queries
over the telephone.

3. All letters asking for advice must be
accompanied by a stamped, self-ad-
dressed envelope (or envelope plus Inter-
national Reply Coupons for overseas
readers).

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

5. Only one project per letter, please.

COMPONENTS, KITS
AND PCB’S

Components for our projects are usually
available from advertisers. For more diffi-
cult items, a source will be suggested in
the article. Kits for most of our more
recent projects are available from CPL
Electronics, 8 Southdean Close, Hemling-
ton, Middlesbrough, Cleveland TS8 9HE,
telephone Middlesbrough (0642) 591157.
The printed circuit boards are available
from our PCB SERVICE (see page 1 of
this issue).

Practical Wireless, May 1987

CONSTRUCTION
RATING

Each constructional project is given a
rating, to guide readers as to its
complexity:

Beginner

A project that can be tackled by a beginner
who is able to identify components and
handle a soldering iron fairly competently.
Intermediate

A fair degree of experience in building
electronic or radio projects is assumed,
but only basic test equipment is needed to
complete any tests and adjustments.
Advanced

A project likely to appeal to an experienced
constructor, and often requiring access to
workshop facilities and test equipment
for construction, testing and alignment.
Definitely not recommended for a beginner
to tackle on his own.

BACK NUMBERS AND
BINDERS

Limited stocks of most issues of PW for
the past 18 years (plus a few from earlier
years) are available at £1.25 each, includ-
ing post and packing to addresses at home
and overseas (by surface mail).

Binders, each taking one volume of PW,
are available price £5.50 to UK addresses,
£5.75 overseas, including post and pack-
ing. Please state the year and volume
number for which the binder is required.
Prices include VAT where appropriate.

WWW.americanradiohistorv.com

CLUB NEWS

If you wanf news of radio club activities,
please send a stamped, self-addressec
envelope to Club News, ''Practical Wir-
eless’’, Enefco House, The Quay, Poole,
Dorset BH15 1PP, stating the area of the
country you're interested in.

ORDERING

Orders for p.c.b.s, back numbers and
binders, PW computer program cassettes
and items from our Book Service, should
be sent to Post Sales Department,
“"Practical Wireless’', Enefco House,
The Quay, Poole, Dorset BH15 1PP,
with details of your credit card or a cheque
or postal order payable to Practical Wire-
less. Cheques with overseas orders must
be drawn on a London Clearing Bank.

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

SUBSCRIPTIONS

Subscriptions are available at £13 per
annum to UK addresses and £15 over-
seas, from ‘‘Practical Wireless’’ Sub-
scription Department, Competition
House, Farndon Road, Market Har-
borough, Leicestershire LE16 9NR. Tel:
(0858) 34567. Airmail rates for overseas
subscriptions can be quoted on request.
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NEWS ... compiled by G4LFM

Microwave
Assembly and
Dinner

At the 1987 Microwave
Assembly and Dinner, on
July 18, Mr Les Sharrock
G3BNL is presenting one of
the two lectures.

His lecture is designed to
enable the newcomers to
the microwave field to avoid
some of the pitfalls and to
gain from the many years of
experience of G3BNL.

The outline of the
presentation is:

1: Introduction and summary
of frequency bands above
1GHz. Usual modes of
operation for respective
bands. What a newcomer
may expect from
microwaves. Discuss level
of audience participation
with respect to their
collective usage of bands
and individual.

2: Do you purchase or
construct? Sources of
available information
published. Desirable test
equipment, simple and
advanced.

3: How to start on 23cm.
Develop to higher bands.

4: A Gunn diode project for
10GHz and demonstration.
5: A narrow band approach
to 10GHz and
demonstration.

6: Phase-locking techniques.
7: Sites and
access—restrictions.

8: Questions and Answers.

More details on the
Microwave Assembly from
F. T. Smith, 5 Pinfold
Crescent, Penn,
Wolverhampton.

Computer-Radio
Club

A new computer-radio club
has been formed called the
Atari ST Users on Radio
Group or ASTUR for short.
It is based in Belgium but
they are looking for UK ST
users to exchange ideas and
software.

Details of the group can be
obtained from the chairman:
Geeraert M.D., W.
Elsschotlaan 21, B-8460
Koksijde, Belgium.

You can always telephone
him on Belgium 058 51 39
40 after 2100GMT.

18

Logged any
EA6s Lately?

Several English radio
amateurs and short wave
listeners either live
permanently or have second
holiday homes on the island
of Mallorca, and are
members of the Radio Club
Cultural Mallorca.

This group was snapped
in front of Palma Cathedral at
the club’s special exhibition
station (EABWQ) to mark

the anniversary of the patron
saint (San Sebastian). An

| antenna was slung between
two rather short masts, but

‘ what a pity it could not have

| been hung on the top of the

| Cathedral itself.

| Left toright are: Gabriel

| EABVQ, Antonia EA6WQ,

| Austin EABXG, Alan
G4AWUL, Jan EABWYV, Lon
EABXS, Mike EABSX and
Vic GAUPG (kneeling).

| Photo by Douglas G3KPO

Orkney Activity
Month

Orkney is a relatively rare
part of the UK. The callbook
shows 34 licences (14 Class
A and 20 Class B), but not all
are active. With a view to
stimulating some interest
and to provide others with a
chance to work Orkney, the
Orkney Group of Radio
Amateurs have decided to
consider June as an Activity
Month.

As many amateurs as can
will make a special effort to
be on the various bands.
The suggested frequencies
for operation are: (all in MHz
and +) 1.973, 3.753,
7.023,7.053, 14.033,
14.253,21.253, 28.8,
29.6,70.26, 144.033,
144.353. Modes: c.w.,
s.s.b., f.m. and possibly
RTTY.

You can get more
information from Bill
GM3IBU, QTHR or John
GM4YBJ, QTHR.

Radio Club
Highlight

As mentioned last issue, the
Loughton & District ARS are
celebrating their 25th
Anniversary.

As a club they have a
quarterly newsletter, which
apart from containing club
news also lists the diary of
events, both of their club
and also such national
bodies as the RSGB and
BARTG etc. They even
mention other local clubs
from time to time!
Frequently amusing little
articles are slipped in to
keep the membership
smiling.

Either taken place so far or
planned is an enormous
number of events, such as:

A film show on Narrow
Gauge Railways of North
Wales

A talk on Electrical Safety

Two weekends under
canvas at Old Harrow and
Hastingwood

25th Birthday weekend
event and dinner

A visit to a local radio
station

DF and treasure hunts

Organised trips to rallies.

The list is almost endless.
You can see the array of
features laid on for members

caters for all interests,
That's what keeps a club
| going over the years. We
| wish them all the best for the
| next 25 years, too.

The illustrations show
their special 25th
Anniversary QSL card and
founder member Jack
G30PA (holding the mic) and
Bob G4JOK (logging) at the
last event the club took part
in.

If your club has something
to shout about, let me know.
Send your details and some
photographs if possible to:
| Elaine Richards, Practical

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

it Amateny Bano Senels

X
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NE WS . . . compiled by G4LFM

Solent
Fortification
Award

April ‘87 must be a popular
month for awards. This
award is based on the many
defences of the Solent. A
maximum of 26 locations
will be selected, and during
each year it is hoped to
activate all stations on at
least four consecutive
weekends.

Operating will be
conducted by various local
clubs and newly formed
groups. Both h.f. and v.h.f.
are catered for and signal
reports from short wave
listeners are welcome.

All contacts will receive
detailed individual QSL cards
for each fortification
worked.

The callsigns will be either
GBOCD? or GB1CD?. The
question mark will be the
designated letter for the
fortification concerned
(A=Z).

Contacts on and after 4
April 1987 are valid. You
don’t need to send in the
QSL cards, a list showing full
details of the contacts
should be certified by two
other licensed amateurs.

The fee for this award is
£2.50, and there are awards

:

“Defence of the Realm™

Amateur Radio Group

for v.h.f. and h.f.

Awards are issued in five
categories:
HF (Zone 14) contacts
required; Basic—7,
Silver—10, Gold—13.
HF (outside Zone 14)

contacts required; Basic—3, .

Silver—5, Gold—7.
All modes, all bands

Presented to
‘In recognition of excellence of ol
aperating abillity”

Award N%
Issued by:

.. Solent Fortification Award
& I g :

SrJLinl:! mpton

Date:

accepted. Please state for
c.w., phone or mixed. One
point per contact.

VHF (80km radius) contacts
required; Basic—7,
Silver—10, Gold—13.

VHF (400km radius)
contacts required; Basic—3,
Silver—5, Gold—7.

| VHF (outside 400km radius)
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contacts required; Basic—1,
Silver—2, Gold—3.

One point per contact on
phone, two points per
contact on c.w. or other
modes.

Comments or queries
should be sent to GEMWY.
72 Elmore Avenue. Lee-on-
Solent, Hants PO13 9ES.

Special Event
Stations

GB2SMC: Between 8 and
23 August it is planned to
operate a special event
station in connection with
the celebrations for the
850th Anniversary of the
founding of St Magnus
Cathedral in Kirkwall. The
primary mode will be s.s.b.
on the h.f. bands from
3.5-28MHz as appropriate.
There might be v.h.f. activity
on 144MHz.

More details from Bill
GM3IBU, QTHR.

Forthcoming
AGMs

Abergavenny & Nevill Hall
ARC have given me details
of their AGM. It starts at
7pm (prompt) on Thursday
April 16. The venue is above
Male Ward 2, Pen-Y-Fal
Hospital. GW4XQH on 0873
4655 for more details.

Yeovil QRP
Convention

The Yeovil ARC is holding its
third QRP Convention on
Sunday May 10. It has been
moved from October for the
first time after many
comments about it clashing
with other events at that
time.

The agenda for the day is:

0900—Talk-in commences
on S22 using the callsign
G8YEOQ/A.
0930—Convention Opens.
1030—Lecture: The Theory
and Incidence of Chordal
Hop Propagation by
G3MYM. This will be
followed by a discussion.
1200/ 1400—Lunch Break.
1400—Lecture:
Construction Techniques by

G4BUE. This will also be
followed by a discussion.
1600—Prize Draw.
1700—Convention Closes.

Entrance to the
Convention costs £ 1
including programme with
lucky draw number. The
venue for the event is: The
Preston Centre, Monks
Dale, Yeovil.

The America’s
Cup

| expect nearly everyone
saw some of the coverage
of the America’s Cup
recently. Some of the most
spectacular camera shots
were those of the on-board
camera on Stars and Stripes.
The camera system,
Yacht-Cam, was designed
by Northampton television
company, TV-2
Communications. It
incorporates a dome
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antenna, developed and
supplied by Marconi
Communication Systems.
TV-2 installed the camera on
the 12 metre yacht, Stars
and Stripes.

A camera was mounted
on the yacht’s mast, facing
aft, beneath the main sheet
boom where it could capture
the crew at work. Pictures
were sent from the camera,
by cable, to a microwave
transmitter which was
mounted on the underside of
the transom. The signals
were then fed into the

WWW.americanradiohistorv.com

Marconi dome antenna and
transmitted up to a
helicopter circling overhead.
Using a second microwave
transmitter on a different
frequency, the signals were
re-transmitted to the
studios.

Can you Help?

Has any reader got an
LM373 i.c. asks Mr Philips. If
so would you contact Mr
Bob Philips, 502 Warwick
Court, Gateshead, Tyne &
Wear NE8 TEY.
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Dorset Dishes

People living in Dorset now
have their own company
specialising in providing
entertainment, news and
arts by live satellite
television.

Using existing televisions,
a receiver smaller than most
video recorders and a dish
of 1.2m, pictures can be
received for up to 24 hours a
day from the USA, France,
Germany, ltaly and the UK.

The shop can be found at
DorsetDish Satellite TVLtd.,
4 Station Road,
Parkstone,

Poole, T = =g

Dorset.
Tel: 0202 749495

— s

Oops!

In the March ‘87 issue we
printed details of a new
radio club, called the
Twickenham and
Teddington Wireless Club.
Unfortunately we printed the
wrong telephone number.
The number should have
been John GOAKN on 01-
891 2820. Apologies to all
concerned.

Michael Faraday
Award 1987

The Michael Faraday Award
was established by the
Royal Society in 1986 to
encourage practising
scientists to do more to
present their science to the
general public. The Award is
made annually by the
Council of the Royal Society
to the scientist or scientists |
who have done most to
further, in the UK, the public
understanding of science.
The first Michael Faraday
Award was made to
Professor Charles Taylor,
University College Cardiff,
for his outstanding
presentations of physics and
applications of physics,
aimed at audiences from six-
year old primary school
children to adults.
Nominations are now
invited for the 1987 Michael
Faraday Award. Application
forms are available from Ms
Julia Sewell, The Royal
Society, 6 Carlton House
Terrace, London SW1Y
5AG. The closing date for
applications is May 1.
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New Callsigns

In Comment in the February
1987 PW, readers were
invited to propose
interesting amateur callsigns
which might be allocated
from possible future series
MAA-MZZ or 2AA-2Z2Z.

Quite a few interesting
suggestions were received,
though it must be said that
some of them were rather
contrived.

In the opinion of the
Editor, the clear winner of
the £5 PW Gift Voucher was
a Mr J. E. Catt, with his
suggestion of a most
appropriate callsign:
M1AOW.

Thanks to all who wrote
in, and especially to Alan
Sweetman G4LRI for his
information that the series
2AA to 2ZZ is already in use
for shipboard radio stations.

DATACOM

DATACOM is the newsletter
for the British Amateur
Radio Teleprinter Group,
issued quarterly. Now it is
being produced on 3 C90
cassettes and will cost £5
for the year's issues.
Cassettes and wallets for
posting are provided.

If you are blind or partially
sighted, this could be the
way for you to keep up to
date with the things that
BARTG are doing.

Subscriptions should be
sent to Roy G3LAZ QTHR or
by telephoning 0582
583996 (office hours) or
0582 65017.

Rally Dates

May 3: The 4th Anglo-
Scottish Rally will be held in
Kelso's Tait Hall. The rally
opens at 11am and closes at
5pm. There will be the usual
talk-in on S22, traders’
stands, club stands, hot and
cold snacks, bar, raffles and
Morse Tests, etc.

Entrance to the rally will
be £1.00, but juniors and
accompanying YLs and
XYLs are most welcome and
admitted free.

More information from
Andre Saunders GM3VLB
on 0573 24664.

May 3: The Swansea ARS
Rally is being held in the Patti
pavilion, adjacent to the
County Cricket Ground on
the Swansea to Mumbles
coast road (A4067). The
rally is on from 10.30am to
5pm, with trade stands,
bring and buy, c.w. test (pre-
book with RSGB), bar, full
catering and free lucky
programme.

More details from Roger
Williams GW4HSH on 0792
404422
May 10: The Swindon &
District ARC are holding their
Radio & Electronics Rally, as
in previous years, at Oakfield
School, Marlowe Avenue,
Swindon. The rally starts at
10am and there will be talk-
in on S22 and SU8 as well
as GB3TD. There is free
parking for those attending
the rally, and a film show
and other amusements for
the children. Further
information can be obtained
from G8SFM on 066689
307.

May 17: The annual rally for
the Mid-Ulster ARC is being
held at their usual venue of
Parkanaur House, near
Dungannon. The rally starts
at 12 noon and there will be
the usual trade stands, bring
and buy, RSGB bookstall,
QSL bureau, etc., in
attendance. The entrance
feeis £1, but all the
proceeds from the rally go to
the Stanley Eakins Memorial

Fund. Further details from
Sam White GITBIW on 076
22 22855.

May 24: Brief details here,
The Maidstone Mobile Rally
is scheduled for this date.
More details from Alan
Judge G6FZD on
Maidstone 507089.

June 7: The only
information | have about the
Spalding & District ARS rally
is that it is taking place at
Springfield Gardens,
Spalding. Dennis G400 on
0775 86382 probably has
more details.

June 21: The Denby Dale
Radio Rally starts at 11am at
Shelley High School. That's
on the B6116 near
Skelmanthorpe. Talk-in will
be on S22, SU22 and
28MHz f.m.

For further details contact
Gerald Edinburgh on
Huddersfield 602905.
July 12: The Worcester &
District ARC are holding their
Droitwich Rally at the High
School, Droitwich. There is
both free entry and parking
at the rally site. All the usual
trade stands will be there,
too.

For the family, the
organisers have laid on free
transport to the local
strawberry fields. More
details from Steve College
GOAOC. QTHR.

August 2: The Rolls Royce
ARC are holding their sixth
mobile rally at the Rolls
Royce Sports and Social
Club, Barnoldswick. The
rally opens at 11am and
there will be excellent
amenities available. More
details from G4/LG on 0282
812288.

August 15: The Wight
Wireless Rally is being held
at Arreton Manor, near
Newport loW from 11am to
5pm. Talk-in will be on S22
and GB3IW on 430MHz.
There will be trade stands
and various demonstration
stations on the day. For
further information contact
G3KPO on 0983 67665.

Club Changes

The Verulam ARC have
informed us of a change of
club secretary. So, if you
want more details of the
club contact Hilary G4JKS
on St Albans 59318. On the
cards they have a lecture
called ""Wonderful World of
Propagation’ by G3LTP on
May 26.

Jack Tootill G4IFF is the
Secretary of the Ipswich
Radio Club. He has written
to tell us that his local

| telephone exchange is going

electronic in about four
years time. So what, you
say!

Well, in readiness for the
event local numbers have
been changed. So Jack's
number is now 0473
464047.

Practical Wireless, May 1987
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R. WITHERS COMMUNICATIONS LTD

Manufacturers, importers and suppliers of world famous communications products

584 HAGLEY ROAD WEST OLDBURY, WARLEY, BIRMINGHAM B68 0BS
021-421 8201/2/3. CELLNET 0860 323056. PRESTEL MBX 214218216 FAX 0215614074

Amateur Radio. Business Radio. Radio Telephones. Sales. Service Accessories and antenna systems.

ERcoM YAESU ¥ &

THE TECHNICALLY ORIENTATED

RADIO COMMUNICATIONS

A WORLD FIRST FROM RWC LTD

YAESU FRG9600/RWC MK3 HF-UHF SERIES

After many months of research and development RWC LTD are pleased to
announce their latest HF modification for the Yaesu FRG9600 which now
includes LF/HF/VHF/UHF coverage from 100kHz to 950MHz and improved 'S
Meter and a typical receiver ssensitivity now =>2uV pD HF, >15uV
60-950MHz all @ 12dB SINAD. (Please contact us for detailed specifications).

We have fitted a High performance HF Front-End made for us by AKD. The
new HF section is fitted internally with switching circuits and a small toggle
Switch on the rear apron to enable band change whereby the display changes
to read actual frequency (100kHz-60MHz). The standard S0239 antenna
connector has now been changed for an ‘N’ connector for coverage from
60-950MHz and an $0239 connector fitted for HF coverage 100kHz-60MHz.
(UHF extended coverage is now standard as per our original MK2
modification up to 950MHz).

As an ‘N’ connector is now fitted to all RWC FRG9600s for VHF-UHF coverage
it is possible to use a wide-band discone antenna such as the ICOM AH7000
which is supplied with low-loss coaxial cable and ‘N’ connectors. A dipole or
long-wire antenna can be used for HF coverage with very good results. This
facilitates use of two antennas for all bands.

All modifications are Fully Guaranteed for twelve months from date of
purchase/modification providing our modifications seals are unbroken.
) RWC LTD 1987

» We reserve the right to change specifications due to continuous
development and modification of this product

W  YAESU FRG960O/RWC MK3

“AM-FM (WIDE & NARROW) LSB, USB. 100kHz-950MHz
BROADCAST MONITOR AND SCANNING RECEIVER

FRG-ABOO0

GENEROUS PART EXCHANGE ON SHORTWAVE RECEIVERS,
E.G., FRG7 up to £125, FRG7700 up to £225, WHY NOT UPGRADE NOW!?!
FRG9600 MK2 Model 60-950MHz 'N' connector (a £519.00 +
(Modified unit only)

FRG9600 MK3 Model 100kHz-950MHz N’ connector and S0239 for HF @
£625.00 + £5.00 carriage. (Modified unit only)

RWC Exclusive Base Station Complete HF-UHF Package FRG9600 MK3
Model, Icom AH7000 ant, G5RV HF multiband, PA4C ac-13V dc adaptor,
inclusive carriage UK £725.00.

STOP PRESS: BBC Model B computer controller available soon (call for
details). Or see it at the N.E.C.

Tel: 021 421 8201 (2ahr answerphone)
Telex: 334303 G TXAGWM

£5.00 carriage.

Practical Wireless, May 1987
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SPECIALISTS.

AH-7000

SUPER WIDEBAND
OMNIDIRECTIONAL ANTENNA

T r..m.c AP 1Sma)

VTOP ELEMENT

i
SiT SCREW @
* LOADING €O
os- n!unr ATOmm
]

SEAING WASHER

Ay W uy | Bttt

ot ol SCREW (M)

1 STAH waswLA

g 4e He==
seRnG B
WASHER

PLASTIC CAP iLirge
’ SCREW

CoOAWAL CABLE

TYPE & CONNECTOR

SPECIFICATIONS
Fregaency coverage Hecrive 25 10 1 J00OMHE
Teararir 50 144 430 900 1200Mmy
banay
Nt power rating 200

Tvpe N
Suppled coan i cable 50 -2V 150 ohm
Type of antenne Dascone

Lengin 17 metens
Weagh thy

Supp!ed

lcom AH7000 « £82.50 (inc free carriage UK
mainland)

'ﬂssumwc FRG9600 Options

PA4C ac adaptor £16.50 inc post.

FIF232C RS232 computer interface @ £75.00
inc post.

Raycom GP900 900-950MHz 3dB, base station
ant (@ £22.00 inc post.

AM-FM wide & narrow [F filters POA.

RWC 9600 MK2 owners HF mod @ £99.00 inc
carriage (send unit).

FRG9600 existing owners HF & UHF mod -
100kHz-950MHz. Send unit carriage paid (@
£129.00.

YAESU FRG9600 Service Manual (inc Cat
Prog) (@ £12,50 inc post

Raycom VHF-UHF Discone 60-600MHz S0239
connector (@ £27.50 inc carriage.

RWC Modified Video Unit. 6.00MHz IF video
(modified from NTSC) @ £27.50 inc post.

ASK FOR COLOUR BROCHURE & SPECIFICATIONS.

BN

D )
WNRE LR edit Card Orde
&4 RNATIRAI
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PRODUCTS ... compited by G8VFH

Roller Coaster

The latest "'Professional
Series’’ development from
Nevada is their RC26 "'roller
coaster’ ' variable inductor.
This precision unit is
intended for use in high-
power a.t.u.s and
transmitter output stages.

The unit has been carefully
designed by Ernie Quinnell
G4JEV with, according to
the leaflet, “"meticulous
attention to detail”".

The Nevada roller coaster
claims to have overcome the
main problems with ex-
government versions—the
poor contact between the
roller and moving coil—by
using a unique design of
roller suspension system.
This minimises contact

bounce and ensures the best |

possible contact between
roller and coil.
The coil is made from

onto a special r.f.-
transparent Tufnol former
and has an inductance of 1
to 27uH. The complete roller
coaster will handle up to
1kW of r.f. power without
flash-over or overheating.
The size of the unit, 55 x
105 x 160mm, has been

between two Nevada high-
power variable capacitors to

| form a compact 1kW a.t.u.

covering 1.8 to 30MHz.
Priced at £24.00, the

| RC26 is available from
| Telecomms, 189 London

Road, North End,
Portsmouth PO2 9AE. Tel:

RAE Questions
Those taking the RAE may
be interested to know that a
book has been written called
Radio Amateurs Question and
Answer Reference Manual. It
is written by R.E.G. Petri
G8CCJ and published by WP
Publications, 11 Wayville
Road. Dartford, Kent DA1
1RL. This is the third edition
of the book and costs £6.95
plus £1 P&P in the UK.

The book is divided into
23 sections covering
specific aspects of the RAE
syllabus. The publicity on
the book says that these
sections, with 1100
questions, cover areas of
the syllabus often neglected
in books and courses.

The third edition includes
two new sections, circuit
recognition and using the
scientific calculator.

The book also contains
some basic computer
programs for the
Commodore 64, but which
could be adapted for other

silver-plated wire, wound arranged so that it can sit (0705) 662145, machines.
Short Antenna | communications—p.m.r., Exotic | assem;nr}jlleesr;:;:a%-jgznd and
The roof-mounted marine, amateur and cellular Components | g.p.s. . e

’ ) products are widely used on

Cellmaster cellular radio
antenna designed and
manufactured by Les Wallen
Manufacturing Ltd of
Ramsgate, Kent, has been
awarded a 1987 British
Design Award.

The antenna is only 88mm
high and so is discrete and
rigid enough not to be
attacked by car-washes or
resonate when cruising at
“rep-speed’’ down the
motorway. It is also claimed
to be very difficult for a
vandal to get a grip of.

Les Wallen designed the
Cellmaster for his own small
company, which specialises
in antennas for all forms of
mobile radio

The new antenna is
machined from solid
aluminium and brass and the
complete unit is black
anodised. It can be supplied
with a small brass mount for
through-roof installation, or
with an alternative mag-
mount. The bandwidth is
claimed to be 70MHz, 890
to 960MHz, covering the
complete cellular radio band
as well as the 934MHz c.b.
allocation.

For further information on
the Cellmaster and other
mobile antennas, contact
Les Wallen Manufacturing
Ltd., Unit 1, Trinity Place,
Ramsgate, Kent CT11 7HJ.
Tel: (0843) 582864.

. §

Wrong Number

Unfortunately the telephone
number given for Ant
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Products last month was
wrong. It should have been
0977 85274. Apologies to
all.

| have been sent details of
the range of products made
by the Antenna and
Microwave Division of
Adams-Russell Inc of
Waltham, Mass, USA, who
have just appointed
Walmore Advanced
Components as their UK
agents.

They manufacture a range
of high reliability, precision
coaxial cable assemblies,
double ridge and coaxial
waveguide components and |

military aircraft, ships and
satellites of all types as well
as ground-based systems.

A new range of instrument
test cables capable of
working at frequencies up to
26.5GHz is currently in pilot
production.

Further information is
available from Walmore
Advanced Components
Ltd., Laser House, 132/140
Goswell Road, London
ECTV 7LE. Tel: 01-250
4143.

Timestep and
Garex

Garex Electronics have
acquired the design and
manufacturing rights of the
Timestep v.h.f. monitor
receiver and the Timothy
Edwards Mk Il v.h.f. pre-
amplifier from Timestep
Electronics Ltd.

The deal is part of
Timestep’s rationalisation of
their activities to allow them |
to concentrate on product
development rather than
production.

As far as Garex are
concerned the acquisition
fills a gap in their range of
monitor receivers. The
Timestep receiver is
versatile and lends itselfto a |
wide variety of applications.

It can be made to work on
spot frequencies in the range

18 to 230MHz with a choice
of i.f. bandwidths. The pre-
amplifier is available for
frequencies of 45 to
205MHz.

Further details are
available from Garex
Electronics, 7 Norvic Road,
Marsworth, Tring HP23
4LS. Tel: (0296) 668684.

Timestep are now
concentrating on their
weather satellite receiving
equipment. Their Meteosat

| receiving system was

chosen by the London
Science Museum for the
Space Exploration gallery.
They can supply a complete

| system from dish to monitor

for £799.00 plus VAT.

|_ Details from Timestep

Electronics Ltd.,
Wickhambrook,
Newmarket, Suffolk CB8
8QA. Tel: (0440) 820040.
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Constructional

Kit Construction-
It’s Easy

So you’ve bought/built your receiving station or your
low-power transmitting station, but how do you
improve on the performance? How about an a.t.u. to
match your station to your antenna. This month
Elaine Richards G4LFM looks at the C.M. Howes
Communications CTU30 a.t.u. kit.

This simple a.t.u. is designed for use
with short wave receivers and low
power (30 watts max) transmitters.
One of the main attractions of this kit,
(apart from the price) is the use of a
p.c.b. to mount all the components.
This greatly simplifies the problem of
mounting tuning capacitors that are at
r.f. potential.

Circuit Description

The a.t.u. utilises a standard “T"
matching configuration with two Jack-
son variable capacitors and a main
inductor with twelve taps. The on-
board balun enables the a.t.u. to match
a wide variety of balanced or unba-
lanced antennas to either 50Q or 75Q.

Construction

The kit arrived well packed and
included connecting wire as well as the
main items. All you need to build the
kit is a standard tool kit and some
solder. The instructions supplied were
very comprehensive and up to C.M.
Howes usual standard, including a
section on soldering for those attempt-
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ing their first kit. Even if you have
done a little home-construction before,
it is well worth while reading all the
instructions through before you start
—just to refresh the memory.

The main inductor uses a very ingen-
tous method of construction employ-
ing three pre-cut and stripped lengths
of ribbon cable. The ribbon cables are
soldered to the p.c.b. side by side and
the p.c.b. track completes the turns and
provides the tapping points, all very
clever.

One tip when fitting the ribbon
cables is to solder only the two outside
wires at each end to start with, this is
enough to hold the cable, but makes it
casy to adjust the position if necessary.
The range switch and air spaced Jack-
son variable capacitors are all mounted
on the p.c.b. The only fiddly bits are
wiring up the range switch and winding
the balun but both operations are
easily achievable with a little extra care
and patience.

The completed kit should be mount-
ed in a screened enclosure for best
results. The only point to watch is that
vou should leave plenty of clearance
around the variable capacitor shafts as

WWW.americanradiohistorv.com

they are at r.f. potential. You may
wonder why this precaution is neces-
sary. Well, if the unit is used with a
transmitter, high r.f. voltages may be
present on the capacitor shafts under
certain load conditions. Even if you are
only intending to use the a.t.u. for
reception it is wise to take these pre-
cautions if only to minimise the de-
tuning effect of the enclosure. The
review kit was constructed by an expe-
rienced kit builder in about one hour.

On the Air

The a.t.u. was initially tested with a
low power transmitter on the amateur
bands, with great success. The antenna
used for this test was an array of
parallel dipoles for 3.5, 7, 14, 21 &
28MHz all with rather narrow band-
widths. The a.t.u. was able to provide a
good match with this antenna on all
bands from 1.8MHz to 30MHz includ-
ing the intermediate bands. Next test
was to attempt to match this antenna
on all frequencies between 1.8MHz
and 30MHz, with the short wave lis-
tener in mind. Again the a.t.u.
achieved this quite easily. As expected
though, some frequencies required
careful adjustment for a perfect match.
The twelve tapping points on the main
inductor were very useful for coping
with difficult antennas.

Summary

Overall this kit is a good first kit for
the enthusiast, the small number of
components combined with the com-
prehensive instructions ensure a good
chance of success first time. Although
ideal for the beginner the a.t.u. is a
fully functioning unit which is also well
suited for the QRP operator or short
wave listener and represents good val-
ue for money.

The kit costs £24.90 or £29.90 for a
ready assembled model (P&P is 90p in
both cases) and is available from C.M.
Howes Communications, 139 High-
view, Vigo, Meopham, Kent DA13
OUT. Tel: 0732 823129. Many thanks
for the review kit.

Look out for the next
Kit Construction. We
look at a microphone
pre-amplifier for your
station.
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Constructional

This project by Jordan Milkov is bursting with versatility, it can fulfil the function
of several pieces of expensive test equipment and yet remains relatively cheap and

simple to build.

The PW “Axe’’

Tracer

Despite the abundance of test instru-
ments nowadays, some measurements
are difficult to perform, unless one is
ready to spend huge amounts of money
and fill the bench to such an extent that
no space is left for the device under
test. The instrument described here
has been used for years and has proved
its versatility and usefulness. It is quite
capable of replacing several much
more expensive items of test equip-
ment and can be used in one of several
different ways. First and foremost it is
an audio and r.f. signal tracer, but it
can also be utilised as a resonance
measuring device when used in con-
junction with a reasonable quality sig-
nal generator as well as test bench
audio amplifier.

Circuit

As can be scen from the circuits in
Fig. 1 and 2, the tracer consist of four
stages, a probe, high gain pre-amplifi-
er, power amplifier and signal strength
indicator.

The probe is the most essential and
original part. It is an emitter follower,
which works as a detector for a.m. and
r.f. signals. The bias circuitry around
transistor Trl is selected in such a way
that 1t passes the Lf. signal when
applied to input 3 and demodulates the

h.f. signals when applied to inputs |
and 2. In this way, the probe can be
used as an ordinary high impedance
signal tracer. But when a resonant
circuit is connected to input pin | in
series with an a.m. signal generator as
shown in Fig. 6, the output voltage of
the probe sharply increases when the
resonant frequency of the circuit coin-
cides with the frequency of the signal
from the generator.

A relatively high frequency transis-
tor, a BF180, is used in the probe and is
protected against high input voltages
by means of two back-to-back connect-
ed Zener diodes D1 and D2. The probe
1s connected to the pre-amplifier via
screened cable to SK2, with R5 provid-

Signal

ing adjustable attenuation of the signal
from the probe giving a suitable level
for driving the pre-amplifier.

The pre-amplifier consists of two
directly coupled high gain stages. High
linearity and a low distortion level are
achieved by means of double negative
feedback. Potentiometer RI15 func-
tions as an ordinary volume control
feeding the power amplifier p.c.b.

The Maplin BRO2C amplifier p.c.b.
uses a TBABIOP i.c. as an active
device, and it will deliver around |
watt of good quality audio into an 8Q
loudspeaker.

A simple millivoltmeter is used as a
signal indicator, connected to the out-
put of the pre-amplifier. The input

Pre-amplifier

Power amplifier
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Fig. 1: Circuit diagram of amplifier and indicator
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Fig. 2: Circuit diagram of probe

SK1

impedance of the signal indicator is
approximately 2MQ and therefore has
no loading effect on the signal going to
the power amplifier. The sensitivity of
the signal indicator is controlled by
adjustment of R16, the wiper of which
feeds Tr4 via C18. The output of TrS is
fed to a bridge of diodes, the output of
which drives a 50pA panel meter. If the
surge current through M1 during
switch-on seems excessive diodes D3
and D6 can be replaced by two electro-
Iytic capacitors 100uF/16V. Diodes
D7 and D8 protect the meter. The
whole instrument is powered by six 1.5
volt batteries.

Construction

The probe p.c.b. is housed in a small
elongated die-cast box for ease of use, a
double-sided p.c.b. track pattern and
component layout for the probe can be
seen in Fig. 3. A three-pin DIN socket
provides a means of terminating the
input of the probe. Using this method
of termination several DIN plugs can
be made up for specific tasks. The first
has a short length of 16 s.w.g. tinned
copper wire connected to pin |
enabling the probe to be used as a
hand-held signal tracer. Another can
be equipped with three miniature insu-
lated croc clips on short lengths of
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Fig. 3: Full size double sided track
pattern and component layout for
probe p.c.b.
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wire, for resonance tests. If the probe is
carefully constructed the unit can func-
tion up to v.h.f.

A single-sided track pattern and
component layout for the pre-amplifi-
er is shown in Fig. 4. The pre-amplifier
and signal indicator circuits are very
sensitive, and should be housed in an
earthed aluminium project box. All
signal leads to and from the pre-
amplifier and signal indicator should
be made in screened lead.

As mentioned earlier the active com-
ponent used in the power amplifier
stage is a TBASIOP, and this along
with a custom made p.c.b. is available
from Maplin Electronic Supplies. Con-
struction details are given in their
latest catalogue, along with suggested
circuits for tone control networks
which could be a useful addition to the
project especially when testing phono
cartridges and tape heads. If the unit is
to be used for long periods as a test
bench amplifier, it would be sensible to
make alternative arrangements for
powering the project. The Maplin
amplifier module could easily be re-
placed by any sensitive power amplifi-
er module.

Applications

Signal tracing is a well known test
procedure so there should be no need

Internal view of probe. Note external
ground lead connected to p.c.b.

to explain the technique. Resonance
measurements are of more interest and
will be explained in detail.

The basic arrangements for measur-
ing the frequency of a tuned circuit are
shown in Fig. 6. As you can see the
*grounds™ of the signal generator and
the probe are connected together. The
generator should be switched to ampli-
tude modulation (a.m.).

The outlet of the signal generator is
connected to the tuned circuit under
test via capacitor Cx the value of which
depends upon the test frequency, 10pF
for frequencies up to IMHz, and 4.7pF
for higher frequencies. The accuracy is
higher with smaller values of capacitor.
But it is clear that with 4.7pF capacitor
on one side of the circuit and 2.2pF on
the other, not much energy can pass
through it, so the output voltage of the
signal generator should be around
50mV. The measurement can now
start with the frequency of the signal
generator gradually being changed
from lower to higher frequencies.
When the generator frequency is equal
to the resonant frequency of the circuit
under test, the sound of the demodu-
lated audio should increase sharply in
volume. At this point you may need to
adjust R5 and R15 to a more comfort-
able level, R16 is adjusted for mid-
scale reading on panel meter MI. A
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Fig. 4: Full size track pattern and component layout for pre-amplifier p.c.b.

Practical Wireless, May 1987

WWW.americanradiohistorv.com

25



slight change in the generator’s carrier
frequency either side of maximum
reading should confirm the exact point
of resonance. It should be pointed out
that because of the very low voltages
involved, there may be no audible
signal whatsoever above and below the
resonant frequency. Measurements us-
ing signal peaks as indicated are more
accurate than those using troughs, as
the minimum or zero signal state could
be masked by equipment noise. This
method can be used for “cold™ tuning
of the circuits in a receiver, with the
receiver’s power supply switched off
and disconnected. In this situation, the
generator’s output is connected to the
receiver’s chassis. while pin 2 of the
probe should be connected to the non
chassis end of the resonant circuit. The
previously described test procedure
can now be followed. The circuit under
test can also be tuned to a desired
resonant frequency by adjusting the
cores and trimmers associated with the
circuit.

Measurement of inductance and
self-capacitance of coils is achieved by
the following method: an unknown coil
is connected between pin | of the
probe and the signal generator using a
suitable coupling capacitor Cx. A high
tolerance capacitor i1s then placed
across the coil and tested using the
established procedure. The inductance
in pH is equal to:

Lw 25830 .

(C+Co)f,?

where: C is the parallel capacitor in pF;
Co is the coil self-capacity and f, is the
resonant frequency in MHz.

To measure Co, disconnect C and
measure the self-resonant frequency of

the coil—f,. Then Co is equal to:
Cim (2)
2212

Capacitor C should be selected so
that f,/f, > 2. When measuring low

Internal view of prototype. Note all signal paths wired
in miniature screened cable

values of inductance the parallel test
capacitor may need to be changed for a
smaller value of around 10 to 15pF.
After determining f, deduct it from the
value of the capacity corresponding 10
f;.

For measurement of unknown ca-
pacitance, follow the same procedure
with a coil of known inductance L and
self-capacitance Co and use the follow-
ing formula.

. 25330

Lf

The probe can be used for measuring
high values of inductance when used in
conjunction with an audio signal gen-
erator. In this case both the audio
generator and the resonance circuit are
connected between pin 3 on the probe
and ground, resonance is again shown
with a peak in signal level.

The same principles are applied 10
measure the specific inductance of
unknown pot cores. Wind the number
of turns (n) vou intend to use on the pot
core bobbin. Assemble the pot core
and follow the procedure mentioned

~Co (3)

9V B+
via 51

previously. Calculate L using formula
1, then the specific inductance is:
AL= L (4)
n? '

Testing Crystals

Connect the crystal or ceramic filter
as shown in Fig. 7a and 7b. The
resonant frequency is again indicated
by a sharp increase in signal amplitude.
We cannot really say that we are
accurately measuring the crystal’s fre-
quency as this test method is not that
exact, but at least we will know
whether the crystal is in order and if
the frequency on the can is the funda-
mental frequency or harmonic.

Testing Varicaps

Connect a coil with a known induc-
tance and Co across the Varicap as
shown in Fig. 7c. Also connect a
suitable value capacitance in parallel
with the coil, to bring the measure-
ments within the range of the signal
generator. Use three 9 volt batteries in

00—.—00

Heperms

LEZHAN wiper
P47 Buiysijang ad

v@z R16 C:

ool

M1

0V B1-

Fig. 5: Full size track pattern and component layout for indicator p.c.b.

Signal
Tra:er

Signal
Generator Probe

Fig. 6: Equipment layout showing
probe connections used for
resonance testing
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Fig. 7: Component connection points used for resonance testing
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Micronta stands
up to the test

Save £15
On This Micronta
\ 21-Range Tester
At £24.95 For 1

Choose one of our best performers in
the test series. Single knob function
switch makes range selection easy.
30,000 ohms per volt DC sensitivity.
Features a big 5” colour-coded scale,
time-saving “beep” continuity
function and polarity-reverse switch,
easy access to battery/fuse
compartment. Measure to 1000 volts
DC in 7 ranges, 1000 volts AC in

5 ranges, DC to 10 amps in 5 ranges.
Resistance to 10 megohms in 4
ranges. dB: —20 to +62 in

5 ranges. Accuracy: £3% DC,

+4% AC. Size: 61116 x 57/16 x 298",
These statistics make it a natural
allrounder. Make it an essential part
of your team. 22-210 ............. £24.95

Sale Ends 30th May, 1987

i

I —L;._vl_ , I___I_sw
Tandy

i

For The Best In High Quality Electronics

Over 300 Tandy Stores And Dealerships Nationwide.
See Yellow Pages For Address Of Store Nearest You
Tandy (UK), Tandy Centre, Leamore Lane, Bloxwich, Walsall. WS2 7PS
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SHOPPING

S

Resistors

0.25W Metal film

470Q 1 R10
8200Q 1 R14
1kQ 2 R4,13
4.7kQ 2 R18,20
10kQ 2 R7.,12
22kQ 1 R3
100kQ 3 R2,6,11
150kQ 2 R8.9
390kQ 1 R1
470kQ 1 R19
2.2MQ 1 R17
Pdtentiometers

100kQ Log 1 R15

1MQ Lin 1 R16

Potentiometer with S1 d.p.s.t.
100kQ Log 1 R5

Capacitors

Monoalithic ceramic

220pF 2 C7.,14
470pF 1 c2

1nF 1 C5

22nF 1 C3

0.1uF 3 C4,13,17

Miniature plate ceramic
2.2pF 1 €1
22pF 1 c11
Miniature dijpped polyester
0.33pF 2 c8.9
1uF 1 C16
Miniature layer polyester
4.7nF 1 c12
0.22uF 1 c18
Axial electrolytic 16V
4.7uF 1 c10
100pF 1 Cc15
220uF 1 C6
Electrolytic p.c.b. type 16V
10uF 2 C19.,20
Semiconductors
Transistors

BC108C 1 Tr5
BC109C 2 Tr2,3
BF180 1 Tr1
BF245A(1) 1 Trd
Diodes

BZX61C9V1 2 D1.,2
0A91 4 D3-6
1N4148 2 D7.8
Integrated circuits

TBAB810P or equivalent (see text)

Miscellaneous

BRO2C p.c.b. plus components
(see text); Loudspeaker 3in 8Q
1watt; Panel meter 50pA f.s.d.;
Battery holder 6 x AA type;
Aluminium project box; Die-cast
box (RS 509-923); Plugs 3-pin
DIN (3); Sockets 3-way DIN (2);
p.c.b.s (3); Croc clips, insulated
(4); Miniature screened cable;
Miniature 2-core individually
screened cable; Knobs (3); Strain
relief grommet; Veropins; 6BA
nuts, bolts, washers and solder
tags

(1} Cricklewood Electronics Ltd
40 Cricklewood Broadway
London NW2 3ET
Tel: 01-450 0995

|. Muchq I

How, it?
How |ffl°” 2o

. Intermedlate | }
L

series as a voltage source. Connect the
tuned circuit between pin | of the
probe and the output of the generator
via Cx. Plot the respective resonance
frequencies f1 against several applied
bias. voltages. Calculate the capaci-
tance of the Varicap for each voltage
applied:
25330

o= DN B
Lf,?

You will note that because of power
losses in the measuring circuit, the
peak is not as sharp as in other
measurements.

Frequency
Comparison

One additional application of the
probe is to compare two unmodulated
frequencies. An r.f. or audio signal
generator and an oscillator with un-
known frequency are both connected
between pin 3 and the ground connec-
tion of the probe. Next gradually
change the frequency of the signal
generator, when its frequency equals
that of the unknown oscillator a clear
beat note will be heard in the loud-

speaker. On both sides of this frequen-
cy the sound will have a trembling
quality about it. This behaviour can
also be observed on the signal indica-
tion meter.

This principle can be used to adjust
the speed of tape recorder decks, by
comparing a single audio tone from a
test tape made on another accurately
aligned machine, with a tone from an
audio generator.

The reader can easily extend the
field of application of the instrument
to serve his, or her. individual
needs. PW

PAST GEMS

Radio Ramblings
Practical Wireless
October 29, 1932

Operating Receivers
from DC Mains

A wireless friend of mine had a nasty
and unexpected shock the other day
whilst following the apparently safe
occupation of weeding his garden. He
was working in one corner and quite by
accident ran against the aerial lead-in
with his face. Luckily his cheek and the
wire were only in contact for a fraction
of a second, but it was quite long
enough to make him give a wild yell
and to use unbecoming language. He
was baffled to know how the aerial
could possibly be charged with electri-
city for, although he was using a newly-
constructed d.c. mains receiver he

28

thought that every precaution had
been taken to make it quite safe. It was
only after making a number of enqui-
ries that he discovered that the positive
supply main was earthed at the power
station. As a result the negative was
“alive™ and, being connected to the
aerial (through the tuning coil), it was

capable of giving a nasty shock. The

whole trouble was easily corrected by
putting a 0-0001puF fixed condenser in
series with the aerial lead. As a further
safety measure a 2uF condenser was
also wired in series with the earth lead.
As a matter of fact, when feeding any
sel from the d.c. mains, either direct or
through an eliminator, it is always wise
to isolate the mains from both aerial
and earth by fitting condensers as just
mentioned. Not to do this is against the
rules of the electric supply companies
and is in contravention of the condi-
tions of fire insurance policies.

www.americanradiohistorv.com

World of Wireless
Practical Wireless
November 12, 1932

Catching ‘‘Pirates’’
Again

I suppose vou know that the Post
Office Engincers are “on tour™ with
their notorious detector vans again.
And you have probably read in the
daily papers of the magic devices the
vans contain for tracing pirates. A
writer in one daily even went so far as
to say that the ‘*‘secret devices”
employed by the engineers were so
sensitive as to detect the presence of a
portable set which was not even in use.
[ should think the *secret devices™
would receive something of a shock if
they were put into action anywhere
near a factory where hundreds of sets
are being turned out cvery day.

Practical Wireless, May 1987



Y Special Offer %

Just £144.90 including

600MHz FREQUENCY COUNTER

mains p.s.u., user and

workshop manuals, and a telescopic BNC antenna

As a result of the great popularity of our rcader offer on the
Black Star Meteor 1500 1.5GHz frequency counter in our
August 1986 issue, we are pleased to be able to repeat the
exercise, but this time with a slightly less exotic (and less
expensive!) instrument. :

Covering frequencies from 5Hz to 600MHz (and typically
2Hz to 700MHz), the Black Star Metecor 600 will be
invaluable for frequency checking in Amateur stations
operating in all bands up to 430MHz (70cm). as well as in
the servicing and adjustment of other audio frequency and
radio frequency equipment.

The Meteor 600 has input impedances of 1M€//30pF up to
100MHz and 50Q above 40MHz. A low-pass filter with a
cut-off frequency of 50kHz can be switched into circuit
when making audio frequency measurements, 1o get over
any problems due to r.f. interference from nearby powerful
transmitters. Gate times of 0.1. 1 and 10 seconds are
available. with measurements updated every 200 milli-
seconds. The 10MHz timebase crystal oscillator has a
temperature stability of typically £2.5 p.p.m. over the
range 0°-40°C. and an ageing rate of less than 5 p.p.m. per
year. More performance details are given in the table.

The frequency readout uses an 8-digit, 0.5in, 7-segment red
l.e.d. display with automatic decimal point and leading zero

FREQUENCY @ Mz @ w2

INPUT B INPUT A
507 Nom 1M N
AlHE SO0MBZ 5o 100N

suppression. Frequency unit indication (kHz or MHz) and
overflow warning are by lLe.d.s.

The Meteor 600 is housed in a sturdy ABS case measuring
219 x 240 x 98 mm, fitted with a tilt stand, and weighs 980g.
Power requirements are 9V d.c. at 600mA (max), from the
supplied mains adaptor/charger or from optional internal
NiCad cells. Battery life is typically 6 hours per charge using
I.2Ah “C™ cells. Please note that we CANNOT supply
batteries.

The instrument is designed and manufactured in the UK
and is covered by a one-year manufacturer’s guarantee. It
comes complete with a mains adaptor/charger and a
comprehensive User’s Instruction Manual as standard.

To increase the value of our offer to Practical Wireless
readers, we are including with each order despatched: a
telescopic r.f. pick-up antenna with BNC plug fitting and
a Service Manual (together usually retailing at £14.78,
including VAT) entirely free of charge.

Frequency Range Sensitivity {min) 5 Iﬂsﬁsﬂlutiur‘lsGate l:m1905

SHz— 10MHz Smv 10Hz 1Hz 0.1Hz

10MHz- 100MHz 10mV <50MHz 100Hz 10Hz 1Hz
25mV =50MHz

40MHz-600MHz 25mvV TkHz 100Hz 10Hz

HOW TO ORDER

Complete the coupon in ink, giving your name and address
clearly in block capitals. Send it with vour cheque to:
Practical Wireless, Counter Offer, Enefco House, The Quay,
Poole, Dorset BHI15 IPP. If you wish to pay by credit card
(Access, Mastercard, Eurocard or Visa only), please fill in
your card number and sign the coupon where indicated. The
price includes carriage and insurance. and VAT where
applicable.

Available to readers of PW in England, Wales and N,
Ireland. Not available in the Channel Islands, Eire or
overseas. Orders are normally despatched within 28 days,
but please allow time for carriage. The closing date for this
offer is 30 June 1987.

If you do not wish to cut your copy of PW you must send the corner flash with full details and remittance.

Practical Wireless, May 1987
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To: PRACTICAL WIRELESS

COUNTER OFFER, Enefco House, The Quay,

Poole, Dorset BH15 1PP

Please send me Meteor 600 Frequency Counters
(@ £144.90 (inc. carriage and VAT).

TOTALE

NG omsisssrmsmsinms Value £

1 er

1 P.0./Chegq
My Credit Card number is

[LITTITTTTT]

Please charge my credit

card account with E .....................

BNt b e R

Name. et
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I Tel. No. (Home or Work) .........coeieinininnninnnnsnnseensenes
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PW Publishing Lid., Poole, Dorset (Reg. No. 1980539, England
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to hearing from you.

This feature will become a regular part of the magazine and will be very -
wide ranging. It will cover small constructional articles to help you get
building and also articles explaining in simple language the sort of things
you may have found confusing. Input from you as to what you would like to
see described, or useful projects to build, would be most welcome and
should be sent to me either QTHR or via the editorial office. I look forward

Practically Yours

by Glen Ross GBMWR
DB What?

One of the things that you see an
awful lot of in the amateur radio
literature is the magic “'dB”. Quoted in
all the adverts for new gear, thrown
around with gay abandon by the auth-
ors of antenna and pre-amp specs and
used in a hundred and one other ways.
Usually this is done to obtain one of
two ends, either to impress the custom-
er or to befuddle the poor devil into
thinking the product must be good.
The big thing is that they nearly always
get away with it because the average
amateur hasn’t a clue what it is given in
a completely meaningless way.

What is it?

The term is derived from the Bel
which i1s used as a measurement of
sound and, like nearly all the units we
use, it is too large to be manageable, so
the normal unit is smaller ({bth) and is
known as the decibel. It is a fundamen-
tal property of the human ear that the
response to changes in sound level is
not linear but logarithmic and this is
what makes this unit so useful.

The numbers

Large changes in quantity can be
represented with a small range of
numbers. Each time we increase the
level by a factor of ten we add only
10dB to the original figure. Hence
20dB is times 100; 30dB is times 1000
and 60dB represents times 1 000000
above the original level.

The next thing to grasp is that the
term dB by itself it means virtually
nothing except in the audio field.
When we use it in other contexts it is

simply used to express a ratio between

two things. These could be voltages,
currents, powers or even bags of car-
rots. They also appear to change value
in themselves according to what you
are trying to express. A doubling of
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voltage is expressed as being +6dB
whilst a doubling of power is shown as
only +3dB. The real point is that unless
a reference is given the “dB” bit is
pointless.

A Good Example

This may seem an odd example to
take but it illustrates just how useful
and adaptable our dB friend really 1s.
The output of a power supply is nor-
mally expressed in volts but it could
also be indicated using dBs. Supposc 1
tell you that the output from a particu-
lar power supply is +6dB this tells you
nothing at all. If I use the correct way
and say that the output is +6dBV (the
V standing for 1 volt) then all is
revealed and you know that the output
is in fact two volts: 6dB above the
reference of 1 volt. If I now increasc
the output to four volts I can then say
that 1 have increased the previous
output by 6dB (doubled) or I can say
that the output is now 12dBV. If we
were working with much lower volt-
ages | could have used dBmV to set the
reference level at 1 millivolt or even
dBpV if I wanted to refer to 1 micro-
volt. In the last case an increase of
+6dB would obviously mean a much
lower voltage than in our first example.

Power and Gain

The reference levels for power would
usually be quoted as dBW to indicate a
reference of 1 watt and this is the way
the newer amateur licence schedules
are worded. They could also be quoted
as dBm, which would indicate that the
reference was | milliwatt. Another
common use is to indicate the gain of
an antenna and here we run into great
difficulties. If I say that an antenna has
a gain of 10dB does this mean that it
has less gain than an antenna from a
rival manufacturer who claims that his

WWW.americanradiohistorv.com

has a gain of 11.5dB? The answer is
that from the information given you
cannot possibly know. The 11.5dB
might well get your money and that is
what the manufacturer is after but you
could end up with less gain than if you
had bought the other antenna.

The Problem

The snag, of course, is that the
reference is missing. Is it dB over a
dipole or over that thing, beloved of all
antenna makers, an isotropic radiator?
The point is that a dipole has a gain of
nearly 3dB in its favoured directions
when compared to an isotropic radia-
tor. If the man claiming 10dB is using
gain over a dipole and the manufactur-
er claiming 11.5dB is using an isotro-
pic reference then the 10dB antenna
vill actually give you about 1dB more
gain then the 11.5dB antenna. Many
makers do not quote this reference and
leave you, rather like the antenna, up
in the air.

Exceptions

In some cases it is not required to
give an absolute reference level but this
is only true in cases where the reference
is obvious or can be reasonably as-
sumcd. For instance in the case of a
pre-amplifier. if the gain is quoted as
20dB it is assumed that the reference is
the voltage applied to the input of the
unit. It is also assumed, as in the case
of power amplifiers where the dB
rating is referenced to the power ap-
plied 1o the input, that the device is
linear. If you crank the input up to the
point where you get compression then
the rating no longer holds. This degree
of compression is also quoted using
our friend the dB and is usually the
point at which an increase of input of
3dB causes an output increase of only
2dB, this giving the 1dB compression
figure.

Practical Wireless, May 1987



MAIL ORDER
IS OUR
SPECIALITY

r Trio A

SPECIAL OFFERS WHILE STOCKS LAST P&P
TM411E 25W TOcms Mobile with DES 298.00 500
TRZG00E 2 5W 2M Handhesd with DCS 199.00 (400
TR3G00E  70cms Handheld with DCS 209.00 2000
TS4405 NEW Amateur band (ransceiver

General coverage RY 1195.00 (7 O
PS50 Heavy Duty PSU for 154405 23463 (500
ATa40 Auto ATU for TS4405 152.72 (300
TS9405 9 Band TX General Cov X 1595.00 7 00)
ATS40 Auto ATU for TS3405 258.23 (400
19305 G Band TX General Cov RX 175000 (7 00
TSE305 160-10m Transcener 8 Banos 1095.00 |7 004
AT230 Al Band ATU Power Meter 22005 5 U
SPEI0 Externgl Speaker Uit 7092 500
TS5305P 160m-10m Transcene BE5.00 17 DU
154305 160m-10m Transcenver 995.00 (7 000
PS40 Matchung Power Supply 183.26 (5 00)
SP430 Malching Speaker 43.04 (300}
MB430 Mobile Maunting Bracket 16.66 (2 501
FM430 FM Boara tor 5088 (150
LF30A HF Low Pass Filter 1kW 302 250
YKBEA BKHz AM filler lor T54305 4405 52.06 100
YKBEC 500Hz CW Idter for 75430440 830530 4858 00
YKBECN 270Hz CW filter bor T5430:440830/530 57.62 (1 00)
YKBASN 1 BKHz SSB fiter for T5430'440:830/530 49.29 (100
MCS) Dual Impedance Des 48.50 50|
MC355 Fist Micraphone 50K 29 s
MCES Deluxe Desk Mic with

Audo Compensatn 107.59
MC425 Up-Down Hand Mic 8P 500 Onm 222 a0
MCA0S Up-Down Hamd Mic 6-Pai 50u Ohm 19.07 115
MCEOA Desk Mic with in Pre-amp 93.02 130K
MC55 Mobile Microphone with conlrod box

(up down eic b 6 or & pin 55.53
T™MZ01A 2M 25W mobile 358.00
TH21E 2m Mins Handnelads 199.00 =1
THAIE T0cm Mini Handhelos 24019 il
HMC1 Headset with vax for TH21E 41E 2600 3600 Hun
pcz21 DCADC comvertes for TH2TEAIE 26.38
FB21 Micad pack for THZAEAE 2568
PB21H Hagh capacity micad pack for TH21EAME .02
IST1IE M Base Statons 991.29
SMC30 Speaker Mike 29.85
H55 Delyxe Headphanes 39.57
5P40 Mabrle External Speaker 2.5
NEW
TH205E M Hanaheld Transcewer £218.00 (4 00y
TRTSIE M Multimade {mobile) 649.00 15 0
MU1 DCL ophion for TRTSTE Jzea 11 m‘l‘
= e La -
BNOs. Linear Amps
LPM 144-1-100 W i, 100W oul, preamp

LPM 144 . AW m, 100W out, preamp
10W o 100W oul, preamp
25W . 160W out. preamp
AW 1BOW out, preamp
10W i 1BOW out. preamp

LP 144-3-50 W o S0W . preamp
LP 144-10-50 i

LPM 432-1-50 S0W oul, preamp
LPM 432-3-50 -"t‘nn W n S0W ol preamp

LPM 432-10-50
LPM 432-10-100
\

10W . SOW out, preamp
TOcm. 10W i 1D0W oul. preamp

[ — Yaesu 1

NC11 Charger 1050 |1 0y
CSCIA Carrying Case 6550 (1.000
FT209RH NEW 2m H/Held C'W FNB4 500 o
FI709R Flem H Held 39.00 il
MMB10 Mobike Bracket FT200 709 10.00 (140
NCSC Charger 1035 i1 50
a3 Car Adaplor Charger 20,50 i O0j
FT726R 2m Base Stanhon .

Them Module for above
Duplex unit for FT726R .
Hard 600 Spin mec . i
Desk 600 pén mic T9.00 (H0m
Boom mobile mic 2500 (2 00y
Leghtweight phones 19.50 (2 000
19.95 (200}
1 5e1-Boom mic 19.00 11500
Loweight Matide H sel-Boom mic 19.00 17 500
PTT Switeh Box 2087 8 21.00 1150
PTT Switch Bo. 18.00
PTT Swich Box 2 ﬂ:‘rﬂﬂ 2100
FT767GX erage lrans. with optional VHEUHF G
50.00 i—l
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Trio R2000 and so0 on
To buy this superb new antenna, just send
us £25 plus £3 for postage and packing
and we will rush one lo you

—— Receivers ————

Trin R2000 HE geaweral Covecrage mecemis 637.26 7 Din

Frig VC10 VHF canw r R2000 118-174Mi 170.76 44 00y

Trip RS000 NEW HT r OVETAGE (L B95.00 ¢

Trs VG20 WHE i 176.32 {40

aesu FRGEBU 539.00 /00y
10000 300
B25.00

1T O

fom RC11 rermo
AR2002 VHE UHE
FRGISOD VHE |

Icom R7IKD VHE LY

loem A1 remnd L]

HF125 HE gl IKHSSOMH:  (Made

Brtas| 375.00
019 95y 224.05

69.51

751745

-..mphul.- for
m P MM
2m Hredd

Enipty Batery Pacs
High Puwer Battery Fats

NEW
ICOM 761 HF
1y
5
4L}
Ll

t{‘ Micto art. i .
vy

1CABE
28F

Telephone
0908 610625

Hi - Exjrorer g
M Taglomee amp!
W Lapluesr wills single 4¢

YAESU MICROPHONES

1 g

KOX MICROPHONES

b
Eh. 2005 1 ;.u
FOE MICHDFHONES

ERTT

[T
STANDARD MICROPHONES

s

Flﬁ. HAND PORTABLES

{15 |Il| 1 with

25 00
23.00

2300
500

NEW (cont
RTTY-EQUIPMENT
PR [Z .n.| Amtor RTTY. CW ASGH tran
(KR}
TAX 1
AME-2 IOHASCHCW  245.00
5175 5
5115 46
4485 750
5470 00
heyer 95.00 1500/
TRXS Mnrse Oscdlyon 1365 |
Dalong [0ty Morse Tutur 56 50 i
p J
——Heatherlite

11 50
11 5%

~———Power Supplies

DRAE BNOS

4 amp 40.50 69.00
6 amp 63.00 115.00
12 amp 86.50 1300 25y 169 00
24 amp 125.00 14.000 a0 amy 345 00
.

— Aerlal Rotators —_—

DAIWA MH o104 ko 25410 ‘Uﬂl

KR400 139.00 35

KRS0 14995

KRANNAC 169 0

| KREOURL 219.00

KLIS chimpt 17.45

K Beatumy 2b 00

t\l—.\lln_' | iphitweiand VHIE 1 5295 (3G
/

2wy S

o Switches ———

2295

3035 1
54.00
1540 1l
1990 (1o

way 1 Skl

«—=CW/RTTY/Equipment;;

(4] Squreat Key. B 67 .42 1
By Snueese Key. Chroen T6.97
Hi-! HOUNII MORSE KEYS

|II gl Ky

21.50
42.50

i Martibe Horse

ME /T
\MAT05

£ 308 qun
miit

18 Lead
el Wag N

||'hn

NORTH LONDON AGENT:

G3HJF

Arkley. Daret Herts ENS JAL For r‘prnquf
equipment please Tel: 01-449 7135 10am-7
Only 2 miles from M25

Lane

SPEND UP TO £1,200 INSTANTLY WITH A PHOTO ACOUSTICS LTD. CREDITCHARGE CARD — APPLY FOR DETAILS
PART EXCHANGE WELCOME, ASK FOR KERRY G6IZF OR ANDY G4YOW

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

I Have a Message for You

Tony Smith GA4FAI looks at third-party traffic

handling

Ask the average British amateur about
the difference between amateur radio
here and in the US, and the reply will
almost certainly include, “Of course,
the Americans can send third party
messages, and we can’t”. An interest-
ing comment, but what does it actually
mean?

The name of their national society,
The American Radio Relay League.
provides a clue. From the earliest days,
US and Canadian amateurs passed
messages over the air on behalf of
others, relaying traffic from one station
to another, and it was with this activity
in mind that ARRL was formed in
1914,

Over the years networks have been
created for passing traffic to and from
all parts of North America, plus a
number of overseas countries where
third party working is also permitted.
For many amateurs message handling
is their main radio operating activity,
and it is surprising to an outsider to
find how complex, demanding, and
satisfying, it is for those participating.

Put simply, it is a system which
allows amateur radio stations to origi-
nate, relay, receive and deliver greet-
ings and other personal messages of a
non-business nature, on behalf of non-
amateurs. It does not compete with
other services since there are no
charges made, and no guarantee of
delivery is given. It is closely allied
with the Amateur Radio Emergency
Service (ARES). Local traffic is often
handled by ARES nets, and the regular
operation of standard procedures
through this arrangement provides in-
valuable training and experience to
back up ARES when it responds to
emergency calls.

doannc "7 Ave
103 Retres jo &
ek, eF 2

Hoboce b2 T ihoomesst
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Complex System

There is much more to it than that,
however, as can be seen from the
detailed arrangements promulgated by
ARRL to ensure that standards are
maintained, and the good name of
amateur radio preserved.

There are two types of net, those
which are independent, and those
linked together through the ARRL
National Traffic System, with many of
the former using ARRL recommended
procedure. NTS is the largest organ-
ised system of nets and comprises four
separate levels, together with a Trans-
continental Corps (TCC). “Local™
nets, usually emergency orientated and
often operating on v.h.f., handle local
traffic, and receive and deliver mes-
sages from other levels, depending on
how often they meet.

At the next level are the “section™
nets, covering the 73 ARRL geographi-
cal sections in the US and Canada.
Above these, in daily operation, are the
“region™ nets, covering call area, or
groups of States and Provinces. Finally
there are NTS *“areas” corresponding
roughly with time zones.

NTS completes two cycles a day, one
daytime and one evening,. Traffic origi-
nating locally progresses through the
various nets up to area level, and is
transmitted from area to area by the
TCC. When traffic is transferred to
another area, the sequence 1s reversed.
with messages passing down through
the various levels until delivery can be
effected at section or local level. By
having two cycles a day messages can,
in theory, be passed from coast to coast
and a reply received within 24 hours,

" Jape
;t_, a5 RECEIVED A |
B |

Al |
eype amDATATE == 1

Fig. 1: ARRL radiogram
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‘_ . |
Fig. 2: Emergency communications
linked nets

although this is not always possible.

When an emergency occurs, NTS
can go partial or complete emergency
operation as necessary, handling medi-
um or long distance traffic at the
request of ARES which, itself, handles
local traffic arising from specific
emergencies.

Basic Procedures

The standard message form has a
number of features which must be
complied with to ensure a smooth and
accurate flow of traffic. Each message
has a serial number; a precedence code;
optional handling instructions for the
station finally receiving the message
prior to delivery: details of the station
originating the message; and a check
figure indicating the number of words
in the next. The destination address
and telephone number is set out in
standard format, and the text, as far as
possible, is limited 1o a maximum of
25 words. Some standard messages for
both routine and emergency work are
number-coded to speed up traffic, and
are decoded before delivery.

The procedures originated in c.w.
operating. and include some of the
abbreviations we find listed in this
country which we rarely find use for!
“Break-in" comes into its own. If the
receiving operator misses a word he
simply presses his key to interrupt
transmission from the other station,
and sends the last word he copied
correctly. The transmitting station re-
peats the missing word and continues
with the message. In telephony the
receiving operator, using VOX, simply
interrupts with the last word copied.
When break-in is not used, missing
words are asked for by one of the
phrases “word after...”, “word before
.. .7, or “between . . . and . . .",
abbreviated on c.w. to WA, WB and
BN.

Messages received should be relayed
or delivered within 48 hours of receipt,
although the intention is that they
should be dealt with as soon as pos-
sible. They are delivered by post, tele-
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phone, or in person. Confirmation |
copies are available by mail in the .
latter cases, and replies to all messages
can be accepted.

Net Discipline

The efficiency of network operation
depends very much on the perfor-
mance of the Net Control Station
(NCS). His signal should be well re-
ceived by all stations to avoid unneces-
sary relaying of instructions. He must
be a highly skilled operator, totally
familiar with all routines, procedures,
codes and message routes.

Individual net members need to be
familiar with codes and procedures,
and to observe net discipline. A single
member can create confusion and de-
lay if he does not observe the rules. He
may report into the net at the wrong
time; fail to give his traffic list when
reporting in; break in without author-
ity from the NCS; call other net
members without permission; fail to
respond promptly when the NCS calls
him: or leave the net without prior
notification.

Beginners Welcome

Training is, accordingly, very impor-
tant, and many slow-speed traffic nets
operate in the novice bands to help
newcomers learn procedures and gain
confidence in message handling. An
article in QST!, reprinted by ARRL in
its 1983-84 Net Directory, gives an
example of this type of operation:

The NCS calls in the net at about
10w.p.m. “CWN (Colorado-Wyoming
Net) de WOHXB QND (net now in
session ) pse QNZ (zero beat my signal)
CWN de WOHXB QNI K (stations
wishing to check in go ahead)”.

The newcomer wishing to call in
sends a single letter. e.g. M. The NCS
repeats the letter when he is ready. The
stations calling in transmits, “de
WNOWEM QRU (I don’t have any
traffic)”.

NCS replies at the same speed as the
caller, “WNOWEM ge R AS (good
evening, I acknowledge that you have
no traffic, please stand by)”. Later,
NCS may ask for details of the new
station, officially welcome him to the
net, and ask him to check in as often as
he can.

The newcomer probably won’t be
asked to handle traffic until he has
called in a few times. Eventually he will
be sent by NCS to another frequency to
take a message, “WNOWEM KOTER
up 3 Denver (both stations QSY up
3kHz and pass one message for Den-
ver)”. The receiving station calls the
station having the traffic, who will
transmit it in the standard ARRL
format. When the exchange is complet-
ed, both stations return to the net
frequency to wait further instructions,
or to be excused from the net.

NCS sends “WEM?", which is ac-
knowledged by a symbol such as a dot,

THE AMERICAN RADIO RELAY LEAGUE, INC

ADMINISTRATIVE HEADQUARTERS " ¥
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[  PRecEDENCE o [
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MESSAGE ACCEPTED at =
I —
b— =1
CD:-244 (480)

e EITY

LEASE CHECK NOT MORE THAN TWO STANDARD
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Everyone safe here Please don't worry

(_‘om-nq home as soon as possibig

relocated .

—  TELEPHONE
N

s, Delivery of il
i ¥ of messages requiring postage or telephone

CALLSIGN

Printed in U5 A

Fig. 3: ARES disaster welfare message form

QNX tnx QNI (we have no traffic for
you, you are free to leave, thanks for
checking in)”. WOWEM finally checks
out, “WOHXB de WNOWEM ge”, or
CWN de WNOWEM ge”, and makes
arrangements to deliver the message he
has received from KOTER.

A Sense of Purpose

Once the business of the day is dealt
with and a net is no longer QND
(controlled by a NCS), it becomes
QNF (not controlled), and is free for
rag-chewing, personal exchanges, etc,
much as nets are in Britain. The overall

Report date and time of deliv-
ery 1o originating station

HXC

Delivering station get reply
from addressee, originate
message back

HXE

dash, HR (here), or C (yes). “QRU
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HXF

Fig. 4: Examples of handling instruc-

tions (HX). Their use is optional with

originating stations, but if originated

they become mandatory for all relay-
ing stations

Hold delivery until . . . (date)
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objective of the net, however, creates a
sense of purpose and satisfaction
which cannot be achieved by informal
activities alone. As ARRL puts it,
“Nets in general cannot be successful if
there is nothing to do. There must be
some form of activity in which all
member stations can participate, and
traffic is admirably suited to this
purpose”.

There are no specific NTS modes or
frequencies. Telephony, c.w., and
RTTY are used. Each net selects its
own frequency, and the Net Directory
lists all nets, frequencies, and times in
the US and Canada. Additionally it
provides much practical advice on
network operation. The basic hand-
book is the Public Service Communica-
tions Manual, which sets out the proce-
dures and rules, covering ARES and
other emergency operations as well as
NTS working.

Local and section nets are open to all
amateur stations in their coverage area
who wish to call in with traffic, or are
willing to receive it. At region and area
level nets are more formal, and consist
of representatives of sections and de-
signated liaison stations. Other sta-
tions reporting in from outside the
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coverage area with traffic will be ac-
cepted, provided they can cope with
the speed and protocol of the net.

G-NTS?

It seems a great pity we cannot have
something similar in Britain. There is
no national telegram system anymore,
so it could hardly be claimed that
amateur free messages would be detri-
mental to a commercial service.

RAYNET, already involved in train-
ing in message handling. in prepara-
tion for emergency situations, could
benefit enormously from the greatly
increased operating opportunities pre-
sented, and undoubtedly many more
amateurs would be attracted to an
expanded public service concept. The
popular image of amateur radio would

be enhanced, and public demonstra-
tions of our hobby would be much
more attractive if a message-carrying
service could be offered.

The present regulations permit very
little third party traffic. although in
recent vears there have been some
relaxations, notably in Jamborec-on-
the-Air, where special event stations
are now permitted to carry Scout and
Guide greetings. There have also been
some changes which allow RAYNET
more activities than previously. If the
process continues, there may yet come
a day when a national traffic system
takes to the air in the UK.

Much preparation would be needed
to make it a success. It would certainly
add a new dimension to the word
“communication” in the context of
amateur radio.

RSGB Comment

The RSGB outlines the present position
with regard to third party traffic on the
amateur bands.

Al present, licensed amateur stations
in Britain may send messages on behalf
of third parties only during disaster
relief operations or during exercises
conducted by the “user™ services, i.e.
British Red Cross Society, St John
Ambulance Brigade, County Emer-
gency Planning Officers, or the Police,
at the request of those services. During
a disaster relief operation, a represen-
tative nominated by a user service is
permitted to operate an amateur
station under the direct supervision of
the licensee.

Since October 1982 a relaxation of
the amateur licence regulations has

Precedence Meaning

EMERGENCY | Life or death ur-
gency. Includes offi-
cial welfare agency
messages vital to the
relief of a stricken
populace. On
c.w./RTTY must al-

ways be spelled out.

PRIORITY Important messages
having a specific
time limit; official
messages not in
emergency category;
press despatches,
and emergency traf-
fic not of utmost ur-
gency; notice of
death or injury in a
disaster area. Abbre-
viated P on
c.w./RTTY.

WELFARE Enquiries as to
health and welfare of
an individual in a
disaster area or ad-
vice from the area
that all is well. Han-
dled only after all
emergency and pri-
ority  traffic is
cleared. Abbreviated
“W"” on c.w./RTTY.

ROUTINE Covers most traffic
in normal times. In
disaster situation
will be handled last,
or not at all, when
circuits are handling
higher  precedence
traffic.

Fig. 5: ARRL Recommended prece-
dence codes. The precedence al-
ways follows the message number,
e.g. 207R on c.w., and “Two zero
seven routine’’ on telephony

Code | Meaning

—_—

QNA*' Answer in prearranged order
QNC | All net stations copy
QNE*| Entire net stand by

Fig. 6: Examples of ARRL QN signals

for use in c.w. nets only. These are

not intended for other amateur use.

In telephony nets the actual words
are used

QNO |Station is leaving the net
QNU* The net has traffic for you.
Stand by
QNY#* Shift to another frequency (or
to . . . kHz) to clear traffic
with . .. *for use by net control stations only
Emergency Routine
One Everyone safe  here. day and best wishes for
Please don’t worry. many more to come.
Seven Please reply by Amateur | Fifty-four | Many thanks for vyour
Radio through the ama- good wishes.
teur  delivering  this | Fifty-six Congratulations on your
message. . a most worthy and
This 1s a free public deserved achievement.
service. Sixty-eight | Sorry to hear you are ill.
Nine Additional . . . radio op- Best wishes for a speedy
crators needed to assist recovery.

with emergency at this
location.
Help and care for evacua-
tion of sick and injured
from this location needed
at once.

Twenty-six

Routine

Forty-six Greetings on your birth-

Fig. 7: Examples of the ARRI num-

bered radiograms. When these

codes are used, the letters are ARL

are sent to signify that a spelled out

number in the message refers to a

complete text bearing that number
on the ARL list

The United States has special arrange-
ments permitting US amateurs to ex-
change third-party traffic with ama-
teurs in:

Antigua & Dominican
Barbuda Republic
Argentina Ecuador
Australia El Salvador
Bolivia Ghana
Brazil Guatemala
Canada Guyana
Chile Haiti
Colombia Honduras
Costa Rica Israel
Cuba Jamaica

Jordan St Lucia

Liberia St Vincent

Mexico The Gambia
Nicaragua Trinidad & Tobago
Panama United Nations
Paraguay (Geneva—4UI1ITU)
Peru Uruguay

Pitcairn Is* Venezuela

*informal agreement

Fig. 8: Countries having third party

agreements with the US. Many of

these countries have similar ar-
rangements with Canada
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allowed, on an experimental basis,
non-licensed persons to speak into the
microphone of a Special Event station
to send simnple greetings messages to
other amatcur stations, subject to the

following guideiines:

(1) Each greetings message must
not exceed two minutes.

(11) Each person may pass only one

message to a particular station.

(iii) The licensee must identify the !

station and operate the trans- i
mitter controls at all times.

(iv) Messages can only be sent to |

other stations within the UK.

The RSGB intends to explore the

potential of third partv messages botl

iniernally within the UK. and interna-

tionally. particularly with regard to the

public service aspects of the hobby. At |

this issue.

" Thanks

the time of writing (January 1985). the

seeking to extend the existing special

event callsign third party experiment

|
Society is in negotiation with the DTI, |
|
|
to a number of overseas countries. |

NEWS

Club Changes

Medway ARTS are moving
QTH. The new address is
Matthews Riding School, ‘
Lower Rainham Road,
Gillingham, Kent. If you want |
more details of what the ‘
club is getting up to then
contact Peter Poole G4EVY, |
QTHR or David Axford
G4LHU.

One thing the club does
mention is that the new QTH
has got a larger meeting area
and lots of parking, but there
is a licensed bar too!

Bury St Edmunds ARS
also have a new meeting

place. Their new address is

namely the USA, Canada, Australia, |
New Zealand and the Falklands. |

Further extensions, leading towards
a national traffic system, such as that
in the USA. would require much nego-
tiation over a long period of time.
Whilst it is not opposed to the idea, the
Society’s view 1is that a slow advance,
with adequate time to study its effect,
is by far the best long term approach to

The author is grateful to ARRL for
providing information used in the
preparation of this article.

| (1) Checking Into Slow-Speed Nets by
Peter Hills WOHXB and Robert Hal-
prin KI XA, QST. December 1976. I

Fig. 9: Cover of Public Service Com-
munications Manual

PW |

PUBLIC SERVICE
COMMUNICATIONS

225 MAIN STREET, NEWINGTON, CT.. US.A, 06111

MANUAL

PUBLISHED BY
he Amarican Radio Relay League, Inc.

HEADQUARTERS

the County Upper School,
Beetons Way, Bury St
Edmunds. The meetings are

: held on the third Tuasday of
| the month at 7.30pm

New members are
welcome says Chiis G IFUU
on Stanton 50271,

Norfolk ARC have aiso
made some changes to their
line-up. Their programme
secretary has moved on to
pastures new. So, until the
AGM, Mike Cooke G4DYC
on Dereham 850591 will be
holding the fort.

Yet another club has made
changes. lan Cope G4IUZ on
Hatfield 65707 has taken
over the post of secretary
for the Edgware & District
Radio Society.

Did You Know?

I've almost finished reading
the Annual Report 1985/86
from the Radio Regulatory
Division, DTI. It sounds
really boring, but it is
actually very interesting.
Over the next few months |
shall be bringing some of the
more interesting facts to
light in these news pages.
The first thing that
ntrigued me was the table |

Categories

CB (f.m.)

Unlicensed radio broadcasters
Unlicensed amateur radio
PMR

Cordless telephones

lllegal Reception

Marine

of Wireless Telegraphy Act
Prosecutions.

There were other details
like the fines imposed (a
total of £102 166 for all
offences) and costs
awarded (£39 612 for all
offences). There were a total
of 721 forfeiture orders,
100.

A free copy is available from, The
Librarian, Radio Comms Div., Waterloo
Bridge House, Waterloo Rd., London SE1
8UA. Tel:01-275 3072,

People People
Prosecuted | Convicted
440 438
462 458
128 124
5 5
17 17
15 i4
4 4
10 10

Peace to the
World

This is a contest organised
to strengthen relations
among radio amateurs of the
world, and allow them to
fulfil the requirements for the
diplomas offered by the
Radio Sport Federation of
the USSR and the Krenkel
Radio Club of the USSR.

The contest is open 1o
licensed amateurs and
listeners world wide. There
are four different awards
available:

A: single-op, single band

B: single-op, all bands

C: multi-op, all bands, single
transmitter (this includes all
clubs)

D: listeners

The contest runs from
May 9 2100UTC to May 10
2100UTC. The bands and
modes will be s.s.b. and
cw.on3.5,7,14,21and
28MHz as well as through
satellites RS and OSCAR
with downlinks on 28MHz
from 144MHz. These count
as a separate additional
band. No cross mode QSOs
allowed.

Activity must be
contained within the
following allocations:

c.w. 3505-3600,
7005-7100,
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14010-14100,
21010-21160 and
28010-28200kHz
s.s.b. 3600-3650,
7040-7100,
14150-14350,
21200-21450 and
28400-29100kHz.

Exchanges must consist
of RS, RST and serial QSO
number, (USSR stations
send RS, RST and Oblast
number e.g. 579021 or
57021).

Each QSO made within a
continent scores 1 point and
QSOs between continents 3
points.

Listeners score 1 point for
one-way receiving, 3 points
for two-way QSO receiving,

WWW.americanradiohistorv.com

one way receiving is both
callsigns and one check
number, two-way is both
check numbers.

Stations may be worked
on 2ach band on either
mode but not both.

QSO0Os in the contestant’s
own country count only for
multiplier.

There is one multiplier on
each band for each country
worked, the total multiplier
is the sum of countries or
territories worked on all
bands.

All log sheets must be
sent in by 1 July 1987 to
CQ-M Contest Committee,
PO Box 88. Moscow,
USSR.
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Constructional

Martin Ehrenfried G8JNJ describes how to carry out some most useful and
versatile modifications to the AR-2001 scanning receiver.

Modifications 1o the
canning

AR-2001 S
Receiver

Having owned an AR-2001 scanning
receiver since its introduction into the
UK I have been impressed with its r.f.
performance, although 1 believe some
of the operating facilities (standard on
other receivers) are limited on this
particular model. AOR have now
superseded the 2001 with the 2002,
This has a few extra features such as
extended frequency coverage. le.d.
S-meter and up/down frequency tun-
ing knob. But basic facilities such as an
output switched by the squelch line,
and capable of controlling external
devices are still missing. This article
describes a number of modifications to
the AR-2001 scanning receiver, which
by adding extra facilities have extend-
ed its present functions. However it
should be noted that some 1tems such
as the cassette recorder interface can

T—* Lead to external circuit

1Sub min. Ya or VaW
vJremstur used as standoff i
pch T connector fopch
Good location for

cassette recorder

Red lead
interface circuit

I «SV am.fnb.fm.
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L «, S Meter circuit

w45V m
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BNC

Squelc

line
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XX ] attenuator
Add protect
diodes here

NG 14
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Fig. 1: Internal layout of AR-2001
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also be used with the 2002 and 2001
variants such as the Regency MX5000
and MX7000.,

As with all modifications to com-
mercial equipment you should have
confidence in your own constructional
ability before undertaking any work.
and also be aware that any modifica-
tions may invalidate the guarantee
offered by the retailer. Having said
that. the modifications are all simple
and with care can be easily
implemented.

Before starting on any work it is
worthwhile reading through this article
and deciding exactly which modifica-
tions are to be undertaken, as users
may not have the same requirements,
and not implementing some of the
suggestions may make the choice of
items such as connectors more flexible.
Once a decision has been made as to
what is required, it is worth taking a
look inside the receiver and deciding
how to achieve it! The time taken to do
this is always well spent, particularly as
mistakes tend to be expensive with the
packing density of modern compon-
ents in Japanese equipment.

Case Removal

Removal of the case is very simple.
First remove the four small cross-
headed screws which attach the two
plastics case halves to the chassis at the
rear of the case. Then remove the two
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similar screws located at the front on
the underside of the receiver. This
allows the two case halves to be sepa-
rated from each other at the rear and
withdrawn from the front moulding.
Take care whilst doing this as the
bottom housing contains the loud-
speaker and is attached to the main
chassis by very fine cable and a rather
delicate clip-in type connector. This
has to be released by means of a small
bladed screwdriver inserted between
the clip and the connector shell before
it will separate. Once this is done it is
possible to completely remove the case
halves from the main chassis, leaving
easy access to the main circuit board.

Battery Pack

One of the first problems encoun-
tered was the lack of portability of the
equipment. | considered that the versa-
tility of the receiver would be increased
dramatically if only it were possible to
carry it around, say in a briefcase, and
be able to use it without needing to find
an external power supply.

Examination of the receiver shows
an area at the back of the chassis which
I assumed was originally intended for
an internal mains power supply. It is
possible to make up a NiCad battery
pack which will fit into this space, and
with average usage will give over two
hours operation (see Fig. 1).

The choice of batteries is of course
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Fig. 2: Battery pack and charger wir-
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Fig. 3: Cassette recorder interface
circuit

limited by the space available, but it is
possible to fit 10 AA size cells into the
receiver if they are first made up into a
pack. Many companies have special
offers on NiCad cells and it should be
possible to obtain a set relatively
cheaply by shopping around. The best
type to obtain for this purpose are
those with a plastics insulating sleeve
around the body of the cell and con-
necting tags attached to each end, as
this eases interconnection between
cells. Although it is perfectly possible
to solder directly to the cells one has to
take care not to damage them intern-
ally by prolonged application of the
soldering iron.

To make up the pack it is necessary
to reposition the in-line fuse holder.
This is in the supply lead, between the
power socket and the main board. The
best location for this is on the back-
panel above the external loudspeaker
socket. You may find it necessary to
extend the power lead to achieve this.
The next step is to fit the NiCad
batteries in place, vertically around the
rear of the power connector socket. It is
best to do this with the cells in a
discharged state to avoid accidental
damage, as NiCads can easily provide
high short circuit currents. One tip at
this point is to slip some thin card
between the cells and the surrounding
metalwork, otherwise when the cells
are made up into a pack it will not be
possible to reinsert them into the case.
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Internal view of unmodified AR-
2001
Hzv Switch +12V [woM085]
supply in supply

To cassette

. e __SKT AUX
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J = = _J] o

1 Frontpanel | To mod mefer circuit

Fig. 4: Connections to volume con-
trol p.c.b.

When you are satisfied that the cells
are in the position you want them to
be. place some sticky tape over the
ends of the cells. This allows the whole
pack to be withdrawn from the chassis
whilst the cells remain in their correct
relative positions. Next without dis-
turbing the pack too much glue the
cells together with a fairly flexible
adhesive such as Evo-Stik. Leave the
pack to set overnight. and then connect
the cells in series. It's advisable 10 use
very fine gauge insulated wire to do
this, so that in the event of a short
circuit between adjacent cells the wire
will act as a fuse and no damage will
result. The final assembly consists of
wrapping the pack round with some
broad adhesive tape. in order to pro-
vide an extra layer of insulation. The
ends of the pack should also be treated
in this way. It should now be possible
to insert the completed pack back into
the receiver, taking care not to damage
the small p.c.b. associated with the
loudspeaker socket in the process.

The receiver supply now has to be
wired as shown in Fig. 2. This permits
the cells to be charged externally by
means of the supplied 12V mains
adaptor. This 1s possible because the
off-load output voltage of the adaptor
is in the region of 20V. The simple
charging circuit shown just consists of
a current limiting resistor. This has
been used very successfully, but a more
sophisticated version providing a con-
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Internal view of author's modified
AR-2001

stant current could be substituted.
Note that in both cases it is best to
choose a charging current below 1/10th
of the ampere-hour rating of the cells.
This is to prevent overcharging of the
cells if the mains adaptor is used
continuously. although the charging
rate will be reduced when the receiver
is switched on. as the supply voltage
falls to a lower level.

Cassette Recorder
Interface

Another application for the receiver
is logging usage of a communication
channel. This involves connecting a
cassette recorder to the receiver and
operating the machine by means of the
squelch circuit. This is very simple to
achicve as a squelch circuit control line
exists on one of the multiway connec-
tors on the top circuit board.

The interface circuit is shown in Fig,
3. Capacitor C1 provides a short delay
after the squelch closes, in order to
prevent rapid stop/stariing of the re-
corder on weak signals. Altering the
value of CI will vary the delay time.
10puF being chosen as an optimum.
The audio feed is taken via a 10kQ
resistor from the top end of the volume
control (see Fig. 4). This gives a con-
stant output level irrespective of vol-
ume or squelch control setting.
Another bonus 1s that the “pip™ asso-
ciated with keyboard entries is not
present at this point.

All new internal connections to the
receiver should be made with minia-
ture screened cable, the braid only
being connected at the chassis where
the external connector and decoupling
capacitors ar¢ fitted. This is to avoid
“hash™ or switching transients from
the microprocessor control board be-
ing radiated externally by intercon-
necting cables.
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Signal Strength/

Modulation Meter

Another useful feature is some form
of signal strength indication, and as the
mosl expensive item is likely to be the
actual meter, it is easy to provide a
simple modulation measurement facil-
ity at the same time.

Consider first the signal strength
meter. The receiver has an a.g.c. rail
associated with the a.m. and n.b.f.m.
demodulator circuits. This is at
approximately 5V (the supply rail volt-
age) under no signal conditions, and
falls to a minimum of approximately
2.5V under strong signal conditions.
All that 1s required is a simple volt-
meter circuit connected between the
5V supply rail and the a.g.c. line. As a
supply rail has to be taken from the
receiver we can use this to power the
modulation meter circuit. This con-
sists of a single stage transistor ampli-
fier, feeding a diode pump circuit
which provides a d.c. level for the
meter. A miniature toggle switch se-
lects the signal strength or modulation
meter function, see Fig. 5. Note that
the meter only operates on a.m. and
n.b.f.m., and that in the w.b.f.m. posi-
tion the meter will give a slightly
negative reading. If you find this an-
noying, adjustment of the left-hand
mechanical stop on the meter move-
ment will prevent scale readings below
LETO.

It is necessary to locate the 5V and
a.g.c. rails on the top receiver p.c.b.,
see Fig. 1. The connections are made to
these points by means of 0.125W resis-
tors soldered to the p.c.b. and used as
stand-off points for connection to min-
1ature screened cable. The inclusion of
resistors at these points reduces the
possibility of damage occurring to the
receiver should any external faults
occur, in say the metering circuit, or
during the mating of multiway connec-
tors. They also provide an extra degree
of decoupling on the control rails.

Depending on how accurately you
require the meter to be calibrated
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Fig. 6: Circuit for computer interface

either of the two following methods
can be used. The simplest way is just to
use a meter scaled 0-10. Switch to the
signal strength position, tune the re-
ceiver to the strongest signal vou can
receive (a hand-held transceiver in the
same room as the receiver is pretty
strong!) and set potentiometer R8 for
full scale deflection. Now switch to
modulation, select n.b.f.m. on the re-
ceiver, and with no signal received set
potentiometer R4 to give a reading of
20 per cent f.s.d. The more accurate
method requires the use of a calibrated
signal generator. Calibration of the
signal strength meter is carried out as
before, but this time the level of output
from the signal generator is noted at
each of the main meter scale divisions.
The signal generator is then set to give
a 60 per cent a.m. 400Hz modulation
output. The meter should be set to read
60 per cent of f.s.d. by means of
potentiometer R4. Selecting n.b.f.m.
and applying 6kHz f.m. 400Hz modu-
lation should give the same meter
reading. A quick check of different
levels and types of modulation should
give suitable meter readings up to
8kHz f.m. and 90 per cent a.m. modu-
lation depths.

Using the measured levels it should
now be possible to produce a calibrat-
ed scale for the meter, or alternatively

Ribbon cable
to keypad

C3

D&? NEC |

@6 i F =
mulhway
connector

WOM 068

Pin numbers 1511.1311 1312 1 9
45100 To 45100 via
multiway connector

Fig. 7: Control p.c.b. layout showing
C3 (scan speed) and connections for
parallel computer control of keypad
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a calibration chart, the accuracy of
measurements being limited by the
linearity of the receiver demodulators,
and also the bandwidth of the if
filters. Note that on f.m. the meter
reading are only valid if 400Hz modu-
lation is present, due to the de-empha-
sis characteristics of the receiver, how-
ever it is still possible to approximate
on speech and it has proved to be as
accurate as a commercial unit once
calibrated.

Miscellaneous Items

One irritating feature of the stan-
dard receiver is the high audio level of
the keyboard entry “pips”. It was first
hoped to make the level of the “pips”
vary with the setting of the volume
control, however due to the nature of
the squelch circuit this is not practical.
The best compromise found has been
to reduce the level. This is achieved by
changing R137 from 1kQ to 10k€2, see
Fig. 1.

As the receiver was being used as an
item of test equipment in a workshop it
was decided that some form of r.f.
input protection was desirable. This
was achieved by adding a pair of
Schottky diodes in the usual anti-
parallel configuration across the re-
ceiver input, after the 10dB attenuator
network on the rear of the BNC input
connector. This was so that under very
strong signal conditions it would be
possible to reduce the r.f. level present
across the diodes, and hopefully stop
them from being an additional source
of cross/inter-modulation, although at
this level the receiver would already be
overloaded. Whilst doing this modifi-
cation it is worthwhile fitting a higher
quality BNC connector in place of the
cheap Japanese socket, as this type
only has two wire prongs to make
contact with the centre pin of the plug
and soon fails.

Compared with a previously owned
receiver the scan rate of the AR-2001
seemed verv slow. it is possible to

Data [womoes]

Strobe in 15
DA B e o B

& E—F 1 1%
[eH] JTHR2

5 = e d 10
B s o o R3
3 ——F | 1
¢ AR
%‘1 I 9 12 43

Fig. 8: Additional information on
45100 i.c.

Practical Wireless, May 1987



increase the speed by reducing the
value of C3 on the microprocessor
control board from 33pF down to a
minimum of 10pF, 18pF being the
optimum, see Fig. 7. This does have
the disadvantage of reducing the HoLD
period of the peLay function so this has
to be weighed against any increase in
scan rate that may be desired. This
modification also had the effect of
moving two “spurious carriers” on the
receiver out of the 144MHz and
430MHz amateur bands, allowing con-
tinuous scanning without stopping on
the spurii. This will not move all the
spurious responses on the receiver but
it may move some of them.

Another problem is the level of
*hash™ radiated from the case of the
receiver, particularly if the supplied
telescopic antenna is used. This can be
improved by screening the inside of
the case with stick-on aluminium tape
or foil, or alternatively spraying with
r.f. shielding aerosol (RS 551-570).
The aerosol is quite expensive but you
do get a large can which is useful for
other e.m.c. problems around the
workshop. Using either method be
careful to check for any potential short
circuits which could arise when the
case is replaced.

Summary

The AOR scanning receiver has
proved to be an excellent piece of
equipment, although in its basic form
it lacks some of the more sophisticated
features available on other scanning
receivers. | hope that from the modifi-
cations outlined in this article, present
and future owners will find further
applications for the receiver.

Computer Interface

AOR produce an interface board for
use with the receiver, which bolts in
place of the front panel and allows any
computer with an RS232 interface to
control the receiver. However exami-
nation of the specifications for the
interface does not give any indication
of any extra facilities made available
on the receiver other than a signal
strength meter display on the com-
puter. Almost the same facilities can be
made available at a fraction of the cost
providing the computer used has a
parallel I/0 port.

To achieve this, the receiver key-
board has a cross-point matrix format,
duplicated in part by a 45100 c.m.o.s.
switch array. This accepts a four-bit
address word which selects each of the
cross-points to be connected, and also
data and strobe inputs to select if the
cross-point is opened or closed. The
computer can then duplicate, by means
of outputting the correct data to the
c.m.o.s. switch, most of the keyboard
commands. Note that not all com-
mands are required, as the search,
PRIORITY, LOCK oUT and cLock functions
can be achieved by the computer with
suitable software. This permits the use
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Switch Sub-routine

Set data pin high
Set location | Cross switches
Sct location + strobe pin high | location on
Set location ‘

Set data pin low

Set location . Cross switches
Set location + strobe pin high | location off
Set location

Return

of a single 4 x 4 matrix switch, al-
though a couple of extra i.c.s could be
added to provide the missing functions
if required. The circuit in Fig. 6 shows
the interface circuit, and Fig. 7 the
connection details.

The best point to connect to the
keyboard is just below the multi-way
strip connector used to terminate the
ribbon cable from the keyboard. This
is located on the control board, at the
rear of the front control panel. Minia-
ture resistors are used as termination
points for connections to the keyboard,
again in order to provide a degree of
protection to the receiver under fault
conditions, and to help reduce re-
radiation of *“hash™ from the micro-
processor control board. Beware when
soldering ncar the ribbon connecting
cable as it will melt very easily, it is
best to hold it out of the way with some
lape, or disconnect it completely when
working on the p.c.b.

The facilities which could be provid-
ed by the receiver/computer combina-
tion are now only limited by the imagi-
nation and software writing ability of
the user. Here are some suggestions:

Monitoring of channel occupancy
with a bar chart style indication of
usage

Providing extra memories

More than one prioriTY channel

Intelligent scanning of memories

The most important frequencies be-
ing checked more often

Electronic logging of time and fre-
quency information

Installed modulation and signal me-
ter showing suggested calibration
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Fig. 9: Flow chart showing suggest-
ed program of events

Selective recording of traffic on spe-
cific channels (with a cassette recorder
also controlled by the computer).

These are just a few of the most
obvious ideas which spring to mind,
each user may have their own ideas.
The flow chart for a simple computer
control program is shown in Fig. 9.

Note that the c.m.o.s. switch has to
be commanded ON and OFF for each
“press” of the keyboard. Failure to do
this leaves the keyboard “‘locked-up”
so it is important to include an initiali-
sation routine at the start of the pro-
gram to “‘switch off” every location in
the matrix. this prevents a “lock-up”
occurring when the computer is first
connected to the interface as spurious
data may be fed into the switch. The
rest of the program consists of routines
1o convert computer keyboard com-
mands into the correct input/output
format for control of the c.m.o.s.
switch. A feed from the receiver
squelch circuit to the I/O port allows
the computer to determine when a
signal is present, the results of which
can be presented in a number of ways,
depending on the program. PW
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Feature

Antenna Radiation
Patterns
Computerised-

In this, the concluding part, F.C. Judd G2BCX & Dr L.W. Brown GOFFD deal first

with “linear radiators”

An example of a lincar radiator is a
long wire antenna consisting of a finite
number of half-waves ¢nd 1o end in
one continuous length. Such an an-
tenna may consist of an odd or even
number of half-waves although the
overall length is normally referred to a
complete number of wavelengths, thus
three half-waves become 1.5, 6 half-
waves become 34 and so on. A number
of amateur h.f. band allocations make
it possible to operate long linear radia-
tors harmonically. As an example a

half-wave radiator for 3.5MHz, ap-
proximately 30m long, will function as
a full-wave antenna for TMHz (2 half-
waves), a 2A antenna for 14MHz (4
half-waves) or as a 41 antenna for
28MHz (8 half-waves).

The reason for this may be apparent
from Fig. 4.1 (computer produced)
which shows the voltage and current
distribution at operating frequency for
a linear radiator 24 long. Such an
antenna could also be voltage fed at
any harmonic frequency e.g. at a fre-

quency two, four or eight times the
original fundamental frequency, orata
half or quarter of that frequency. De-
tails concerned with harmonic opera-
tion and other methods of feeding r.f.
10 long wire antennas will be found in
some of the references included at the
end of Part I, for example, the ARRL
Antenna Handbook.

The computer produced radiation
patiern shown in Fig. 4.2 is for a linear
radiator (long wire if you prefer) of 24
long. or 4 half-waves., the current flow-

Aerial 2x long.

(LHW2WP >

Current and Uoltage Distribution

Linear Radiator.n Havelengths? 2.0
Note:nx at Frequency of Operation)

I-current and U=volta

In this example aeria?eiﬁ VOLTAGE fed

at TX end.

<ad
fierial
(h)
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S

e

Fig. 4.1: Voltage and current distribution on a linear
radiator 2 wavelengths long. (see text regarding harmonic
operation)
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Fig. 4.2: (a) Polar pattern. Radiation at fundamental fre-
quency of a linear radiator 2 wavelengths long. (b) For
same radiator but as a Cartesian plot. (Horizontal mode)
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Fig. 4.5: Radiation pattern from a 2 element Endfire array.
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Fig. 4.6: Radiation pattern. Broadside array consisting of 4

vertical half-wave elements
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ing in cach adjacent half-wave being in
phase opposition. hence the reason for
the large number of lobes although
there will always be four main lobes for
any lincar radiator A long or more at
operating frequency as we shall see.

[t may not have gone unnoticed that
Fig. 4.2 shows not only the polar
radiation pattern for a lincar radiator
24 long but also a *Cartesian™ plot, this
being another way of plotting radiation
magnitude. over 360" for horizontal
patterns and 180° for vertical patterns.
Cartesian plots can be obtained experi-
mentally by using continuously rotat-
ing scale model antennas operated at
u.h.f.. the signals from which are fed
via a detector and d.c. amplifier to a
synchronised pen chart recorder.

Next we have the polar pattern for a
lincar radiator 2.5 long (odd number
of half-waves) and although as Fig. 4.3
illustrates. there are stull four major
lobes. the angles of these with respect
to the radiator itself are smaller and
there is a further increase in the num-
ber of minor side lobes. This is even
more apparent in Fig. 4.4 which is the
polar radiation pattern for a linear
radiator 44 (8 half-waves) long. If this
radiator were operating at a fundamen-
tal frequency of 28MHz the radiation
pattern would be as shown and 1its

physical length would be about 30m.
Therefore, it could be operated as a
single half-wave at 3.5MHz, a full-
wave (2 half-waves) at 7TMHz and so
on.

When an antenna of this nature is
operated harmonically, the four main
lobes have quite considerable gain over
a single half-wave, particularly at the
higher frequencies.

Multi-element
Antenna Arrays

Antenna arrays (other than parasitic
svstems) can be built up by using a
number of separate half-wave elements
in various combinations for operation
either vertically or horizontally. Some
of these are known as broadside and/or
endfire arrays. The former because
maximum radiation is broadside (at
right angles) to both sides of the array
and the latter because maximum radia-
tion is from both ends but in line with
the axis of the array. Reflector systems
arc sometimes used with arrays of this
nature,

Broadside and/or endfire arrays may
consist of two or more driven elements
with different spacing between these
and with the current in each element
having a specific phase relationship.

From this it will be apparent that many
different combinations are possible.
The first example is a simple array with
two driven elements spaced |A apart
and with the current in each phase. As
can be seen in Fig. 4.5 the fairly large
side lobes are at right angles to the axis
of the array but maximum radiation is
from both ““ends™ which makes this an
endfire system!!),

Broadside Arrays

Arrays consisting of two elements, or
more can also be arranged to produce
broadside radiation with the requisite
spacing between the elements and the
phase relationship of the current flow-
ing in each. We now show two exam-
ples of the radiation patterns produced
by multi-element arrays and which
also illustrate the gain possible in each
main lobe over that from a single
element. e.g. a dipole. The first (Fig.
4.6), is the radiation pattern from an
array of four vertical half-wave ele-
ments spaced 0.6254 apart and with
the currents in each element in phase.
Radiation is broadside to the array and
the relatively narrow main lobes sug-
gest that there will be considerable gain
from these.

The final contribution in this re-
spect, is a dual illustration (Fig. 4.7)

Linear Radiator (Long Hire)

Radjafor 2.5% at Frequency of Operation

LINEAR RADIATOR (Lcmg lul1 e)
an Lo‘ng at Frequeney of Operatio'n ;

Horizontal Radiation Pattern’ e

Fig. 4.3: Radiation pattern: Linear radiator 2.5 wave-
lengths long. Note increase in number of minor lobes
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(Polar Pattern)

\ i
!
itCartesian ik
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#*******

Py M;,.@;/;A/\/‘

Fig. 4.7: Broadside array of 8 vertical half-wave elements.
Polar pattern and Cartesian plot. (See text regarding gain

from each main lobe)
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Line of
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Fig. 4.4: Radiation pattern. Linear radiator 4 wavelengths
long. Note number of minor lobes and that main lobes are

at a smaller angle to the radiator. (see text)

Fig. 4.8: Computer print-out from a program simplified for
the Sinclair Spectrum and produced by John Harrison,

G1FLP. (See text for program)
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consisting of the polar radiation pat-
tern, plus a Cartesian plot, that would
be obtained from a broadside array
consisting of eight vertical half-wave
elements. Current in each element is in
phase and the spacing between each is
0.54. The very narrow main lobes
suggest a gain from each in the region
of 20dBd.

Simple Computer

more complex. Such “‘graphics” can be
added to the simple programs. Most, if
not all, of the simplified programs in
Part 3 can also be used with other
makes of computer and to this end.
John Harrison GIFLP very kindly
assisted with his Sinclair Spectrum
computer proving that this can be
done. Whilst he tried out several pro-
grams, all successfully, we include one
which is an “input™ program to pro-
vide vertical radiation patterns from a
horizontal dipole at given height above

W OA=0 T{ PIL STEP .01
R=ARS iMeSIN ccef[eHeHINCAY 1)
125 +me QA  40+RaSTIN A

LRAW 210,0

Note: The height is entered as a frac-
tion of a wavelength, or a whole num-
ber e.g. 0.25, 0.5, 0.75, 1.0, 1.5 (any
intermediate value). The magnitude
value (M) can be altered to suit the size
of the v.d.u. screen. A print-out for a
height of 0.754 (made on a small
printer) is shown in Fig. 4.8,

Programs

With the exception of those illustrat-
ed in Part 3, most of the computer
programs used to produce the graphi-
cally enhanced print-outs featured in
these articles were of necessity slightly

ground.

Lo =3
' INEUT "Magnit

5 Ee.M

The program is as follows:

"Haiazht of

wavelengthsy) 2% H

it

dipole abowve
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Svstems by F.C. Judd G2BCX. Practi-
cal Wireless, Nov 1985.

NEWS

St George’s Day
Award

There are three stations
taking part in the
celebrations, GBOSGD,
GB4SGD and GB6SGD. They
will be QRV from April 19
until May 16 on as many
bands as possible. A QSO
with any one of the three will
count towards the St
George’'s Day Award.

This award will once again
be available to s.w.l.s on a
heard basis. As well as a
QSO0 with any one of the
above 3 stations, all those
wishing to apply for the
award may do so by fulfilling
the following:

All applications from G
stations need 8 further
QSOs with stations from
England. Applications from
Europe need 5 further QSOs
with England. Applications
from the rest of the world
need 3 further QSOs with
England.

QSL cards are not required
to confirm the other
stations, log extracts only
are needed.

For stations contacting
the special event stations
there will be a special QSL
card.

The cost of the award is
from the UK £1.50, Europe
6 IRCs and the world 8 IRCs.

The qualification period is
from 19 April to 16 May.

For more details contact
G4KHF, “Leon”, Lutton
Gowts, Long Sutton,
Spalding, Lincs PE12 9LQ.

New BBC Shop

Less than a month after the
premises were flooded and
existing stock destroyed by
burst pipes, London’s first
shop specialising in
coverage of rapidly growing
world of international
television and radio was
opened.

The BBC World Shop,
located on the corner of the
Bush House Arcade in the
Strand, is now offering a
comprehensive range of
specialist books and other
reference material relating to
international broadcasting.
The shop plans to develop

its mail order business and
expand its work in selling
BBC English by Radio and
Television courses and BBC
Enterprises products
including videos, records
and cassettes.

The BBC World Shop will
also continue to stock a
range of BBC External
Services special gifts
including tee-shirts, ties,
mugs and golf umbrellas.

My favourite gift they will
be selling are BBC
paperweights made of stone
fallen from the fabric of Bush
House itself!
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IBC 1988

The next International
Broadcasting Convention,
IBC 88, will be held in
Brighton from September
23-27.

The Convention will be
held in the Metropole
Conference and Exhibition
Centre, the Grand Hotel and
the Brighton Centre. The
esplanade fronting and
linking the three locations
will be used for outside
exhibits.

As usual there will be a
technical programme of

papers by specialist authors,
an exhibition of the latest
broadcasting equipment by
leading world manufacturers
and a social programme
including a special ladies
programme for people
accompanying full time
Convention delegates.
During the Convention the
IBC Award will be
presented.

Further information can be
obtained from the /IBC
Secretariat, Institution of
Electrical Engineers, Savoy
Place, London WC2R 0OBL.
Tel: 071-240 1871.

Can You Help?

A reader in Australia would
like a service manual or
circuit for an Aruin
communications receiver
type CV-920B/URR and the
i.f. unit type AM-2477B. A
photocopy would suffice.
Please contact P. J.
Lawrence, 39 Central
Avenue, Maylands, West
Australia 6051.

Mrs Clark has a large number
of old Practical Wireless
magazines, some back as far
as early 1940. She is loath
for them to be dumped as
waste paper, but is looking
for a home for them. If you
would like these magazines
then contact Mrs J. M.
Clark, 48 Freame Way,
Gillingham, Dorset SP8
4RA.

Hamigos en le
sol!

A new radio club has been
formed for foreigners
residing in or visiting Spain.
Their idea is to help visiting
amateurs to contact those
living in Spain or other
visitors.

If any amateurs going to
Spain care to send an s.a.e.
to G3IAG/EA7FSF/ZB2IE,

he will send details of the
club, membership list and
info on obtaining a
Reciprocal Licence. You
would obtain a copy of their
newsletter too.

Oh yes, the name of the
radio club really is Hamigos
en le sol—brilliant!

You can contact Fred
Pilkington, at 24 High
Street, Cheveley,
Newmarket, Suffolk CB8
9Da.

SARCON 88

The Scottish National
Amateur Radio Convention
has been booked for Sunday
September 13.

The venue is the Magnum
Leisure Centre, Irvine,
Avyrshire. This means that
there will be plenty of things
for all the family to do. The
Magnum Centre has two
swimming pools and also
twin flumes—the first giant
water slides to be opened in
Scotland. There is a skating
rink, indoor bowling greens,
bar and catering facilities
and a theatre for the radio
lectures.

More details can be
obtained from Bob Low., 2
Craigie Place, Crosshouse,
Kilmarnock, Ayrshire KA2
OJR.
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Feature

Test Methods and

Equipment rar 2

Meter movements are designed to read either direct current (d.c.) and voltages or alternating cur-
rents (a.c.) and voltages. The multimeter combines both facilities as well as provision to measure
resistances. Ray Steele examines d.c. meters in Part 2 of this series.

Direct current is steady and unvarying,
usually from batteries and accumula-
tors. Alternating current on the other
hand has a frequency component,
50Hz in Britain and 60Hz in the USA.
when supplied by generators for do-
mestic consumption.

Galvanometers

A diagram of the original and best is
shown in Fig. 2.1. Its main advantage
is its mirror movement which deflects
a spot of light on a scale hence there is
no weight from a pointer needle. Its
main disadvantage is that it is delicate
and therefore not often found outside
laboratories. The drawing shows a wire
suspended between the faces of a
horseshoe magnet. When the wire car-
ries the current it is measuring, the coil
1s magnetised and repelled by the
permanent (horseshoe) magnet. This
repulsion causes the coil of wire to
twist, carrying the mirror with it and
the amount of twisting is proportional
to the current in the wire.

D’'Arsonval
Movement

The d’Arsonval movement is named
after its inventor and is more rugged
than the suspension galvanometer. It
also has various adjustments to com-
pensate for the knocks and shocks of
field use and hundred mile trips in
service vans. One adjustment that is
readily available on the face plate is the
“set zero adjust” to centre the zero
reading.

The construction of the D’Arsonval
movement is shown in Fig. 2.2. A
horseshoe permanent magnet has soft
iron pole pieces to form a uniform
magnetic field in the gap. The coil of
wire in the air gap develops a torque
when current passes through it. this
torque 1s given by the equation:

T = NAIB

where T = torque in newton metres
N = number of turns
A = coil area
I = current
B = flux density

Flux densities range from
0.15Wb/m?to 0.5Wb/m? and coil arecas
from 2.5sq ¢cm to 0.5sq cm. The oppos-
ing torque is provided by two phos-
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phor bronze springs of uniform thick-
ness and precision manufacture to
prevent kinking during use. The needle
also has three weights. These counter
weights are adjusted in the factory for
accurate deflection at various readings.
The moving parts pivot on an Incabloc
assembly similar to that used by watch
manufacturers, Fig. 2.3. Any shocks to
moving parts are absorbed by the
spring in the Incabloc.

Current Meters

The basic meter movement des-
cribed previously can usually take
about ImA and provide full scale
deflection. Therefore currents higher
than this must be diverted (shunted).
The d.c. resistance of the coil is usually
about 100Q giving a voltage drop of
0.1V, If 5mA needs to be measured
then 4mA must be diverted through
the shunt, Fig. 2.4. The voltage across
this shunt will still be 0.1V since it is a
parallel circuit. Therefore the resis-
tance must be:

=(L4’>< 1000 = 25Q

Several shunts can be connected as
in Fig. 2.5 and the value of each shunt
calculated as before since the voltage
drop across each shunt will have to be
no more than 0.1V, A make-before-
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break switch is shown in Fig. 2.5, since
the meter must never be left
unprotected. >
An Ayrton Universal switch is an
alternative to a make-before-break
switch, Fig. 2.6a. In this arrangement,
all the shunts are in series which makes
the calculations a little more compli-
cated. There will be as many simulta-
neous equations as there are shunts.
An Ayrton switch with two shunts is
shown in Fig. 2.6b. Let’s calculate the
values of R1 and R2 to read 10mA and
100mA. In the 10mA position, R1 and
R2 are in parallel with the meter. Since
the meter takes ImA, R1 and R2 have
to cary |10mA — ImA = 9mA.
R1+R2=0,1V/9mA
=11Q

In the 100mA position, Rm and R1 are
in parallel with R2. Since the combina-
tion of Rm and Rl must not carry
more than ImA, R2 must carry the rest
i.e. 100mA — ImA = 99mA.
_ImA (Rm + R1)
99mA

_100+RI

99

Substituting for R2 in the previous
equation gives:
RI + 100 + R1 _

R2

11
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Fig. 2.7 R1 = 24000
On the 5V range:
99R1 + 100 + R1 = 1089 R2+ Rm = 2%
100R1 = 989 | ImA
Bl=2.802 | = 50009
Substituting for Rl in R1 + R2 =11 Rm = 100Q
9.89 +R2=11 .
S
R2=1.11Q - _
- I R2 = 4900Q
It can be seen that the value of the
shunt goes down rapidly with an in- | On the 10V range:
crease in current. Amps meters (usual- R34+ Rm =10V
ly called ammeters) are usually de- i ImA
signed to measure 20pA to S0pA and
up to 500pA using external shunts. The =10 0002
external shunts are not wire wound or Rm= 100
carbon resistors but thick sheets of .
metal to provide the low resistances So
and carry the large currents. They also R3 = 9900

present a wide surface area to permit
heat dissipation.

Volts Meters

The basic meter movement can also
be modified to read voltages. Volis
Meters are usually called voltmeters.
Since the meter can drop only 0.1V,
the rest must be dropped across a
resistor in series with the meter Fig.
2.7. Several resistors are employed to
cover the required ranges and selection
1s by means of a switch.

Let’s design the meter to read 2.5V,
5V and 10V. To read 2.5V, R1 will be
in series with Rm:
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Instead of the arrangement in Fig. 7. all
the resistors can be arranged in series
asin Fig. 2.8, but the values will not be
the same as those in Fig. 2.7.

R 1 still equals 240082 but part of R2
is provided by R1 + Rm so the new R2
will be:

5000 - 2500 = 2500Q2

Similarly, part of R3 will be provided
by R2 + Rl + Rm. So the new R3 will
be:

10 000 - 5000 = 50002

These new values are shown in Fig. 2.8.
Most instruments have a full scale
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deflection of 2.5V with switchable
ranges of 25V and 250V. A separate
external socket provides a 1000V facil-
ity. Multipliers can be used externally
to provide higher measurement ranges.

One of the important assets of a
voltmeter is its sensitivity. This is
quoted as so many ohms per volt and
most good meters have a sensitivity of
20 000 ohms per volt. This is essential
to avoid loading the circuit under
measurement.

An example will illustrate this point.
A 200V supply across two 100k
resistors in series is shown in Fig. 2.9.
There is 100V across each resistor.
Using the 100V range on the meter
means applying a resistance of 100 x
20 000 = 2M£Q across the 100k€2 resis-
tor giving an effective resistance of
95kQ. The power supply now sees
100k in series with 95kQ and drops
only 97.4V across the 95k combina-
tion of resistor and meter. Compared
to the true value of 100V before the
meter loaded it down, this is 97.4 per
cent accurate.

The meter we were designing earlier
has a sensitivity of only 1000 per volt
since full scale deflection was obtained
with 10V across 10 000Q. 5V across
5000€2 and 2.5V across 250092, On the
100V range this meter will present 100
x 10002 = 100k€2. Placing this across
another 100k results in only 50kQ.
The 200V supply now sees 100k in
series with 50k and drops only
66.66V across the resistor and meter
combination. This results in a reading
that is only 66.66 per cent accurate. So,
although the previous reading of 97.4V
was not one hundred per cent accurate,
it was certainly much better than this
one.

Ohm Meters

There are two types of ohm meters
(usually called ohmmeters), the series
and shunt types. The series type is the
one in most common use, Fig. 2.10.

The basic meter movement is con-
verted to read resistance by including a
power supply. usually a battery. Using
standard resistors, the meter deflection
is noted and the positions marked off
in ohms. The combination is called a
series ohmmeter because the resistor
under measurement is in series with
the meter and power supply. R is the
“set 1o zero” adjustment and needs
adjustment as the battery gets older.
Resistor R1 is a limiting resistor and
safeguard the meter movement. To
adjust the meter for zero reading, the
terminals are short circuited and R
adjusted. This gives the familiar zero
reading on the right hand side of the
scale, working up to infinity on the left-
hand side when the terminals are open
circuited.

The shunt ohmmeter, Fig. 2.11 is not
usually found outside laboratories. In
this arrangement, the resistance under
measurement, the meter and power
supply are all in parallel with each
other. Because of this arrangement a
switch is required to disconnect the
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battery when not in use or it will be
drained.

When the meter terminals are open
circuited, all the current flows through
the meter and the needle reads full
scale. When the terminals are short
circuited, the meter is bypassed and no
current flows through the meter which
reads zero. Standard resistors can be
used to calibrate intermediate values
on the scale.

Most good instruments come with at
least three ranges x1, x100, +100 and
one or two internal batteries. A bal-
anced bridge gives more accurate mea-
surements but an ohmmeter is portable
and easier to use. An ohmmeter is, of
course, not strictly necessary for mea-
suring resistance since resistance can
be calculated from measuring voltage
and current and applying Ohm’s Law
(R = V/I). How to connect a voltmeter
and ammeter in circuit is shown in Fig.
2.12. Most multimeters incorporate an
ohmmeter with a voltmeter and am-
meter so there is little need for the
arrangement of Fig. 2.12.

Multimeters

In addition to measuring d.c. cur-
rent. voltage and resistance, multi-
meters must also be capable of measur-
ing alternating current. A switch is
usually included to select a.c. or d.c.
and the principles of measuring a.c.
will be described in a later episode.
Multimeters usually employ a single
range selector switch to switch between
current, voltage and resistanqe ranges,
Fig. 2.13. Current ranges are usually
0-1mA, 0-100mA, 0-1A and 0-10A.
Higher ranges require external shunts.
Voltage ranges' are usually 0-2.5V,
0-25V and 0-250V.

Some points worth noting in the use
of multimeters are to be aware of the
sensitivity as discussed earlier in vol-
tage measurements. The polarity must
also be respected. Reversing the posi-
tive and negative terminals could lead
to a bent needle when the needle
deflects sharply against the zero stop.
Unknown voltages and currents must
be measured on the highest ranges,
switching down to lower ranges
gradually.

Before we leave the basic meter
movement, we must examine (wo re-
finements usually incorporated: tem-
perature compensation and damping.

WOM 053

R  Voltmeter
Ammeter

25V — —S0pA
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Fig. 2.13
Air gap Damping
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Temperature be taken not to overdamp the move-
- ment. curve 2. In fact too much damp-
compensatlon ing could mask the true reading. The

If an instrument is designed and
calibrated at a certain temperature,
and operated at a higher temperature,
the meter will read low by approxima-
tely 0.2 per cent for every degree
celsius increase. Three sources contri-
bute to this. These are a change in
magnetic field strength, coil resistance
and spring tension. Both magnetic
field strength and spring tension de-
crease with increases in tempcrature
but coil resistance increases.

To compensate for temperature
changes. a swamping resistor may be
placed in series with the meter coil but
then a higher voltage is necessary for
full scale deflection since the resistance
has effectively increased. Swamping
resistors are made of manganin and
copper in ratios of 20:1 extending 1o
30:1.

Damping

Damping is required because the
needle would oscillate about its final
value before coming to rest, causing a
delay in obtaining a reading. The nee-
dle would also oscillate about zero each
time the terminals are disconnected.
This is shown by curve | in Fig. 2.14,
Damping can be provided electromag-
netically or mechanically. Care must

right amount of damping is shown by
curve 3. In reality, a half oscillation,
curve 4, is permitted rather like the
springs on a car in good condition.
This slight oscillation leaves some
room for wear.

Electromagnetic damping can be
provided by two methods. The coil can
be wound on an aluminium frame so
that eddy currents are induced in it.
This opposes the direction of move-
ment. A similar idea but producing a
back e.m.f. this time can be produced
by connecting a resistor in parallel with
the coil. Rather than calculate the
value of resistor required. i1 1s quicker
to try different values to find one that
produces the desired result.

Finally, mechanical damping can be
employed using a light aluminium
vane, Fig. 2.15, to avoid loading down
the pointer. The damping is dictated
by the clearance of the vane within the
chamber. The smaller the space
between the edge of the plate and the
chamber, the greater the damping as
the air is forced out through a narrower
gap.

Part 3 will examine a.c. measurements.
the various methods of achieving these
and the advantages and disadvantages
of each method.

ERRORS & UPDATES

PW Cover,
March 1987

A number of readers have written in to point out that the
Union Flag flying from the telescopic antenna of the Lowe
HF-125 receiver is upside down—a recognised signal of

distress!

David Monkhouse of Lowe Electronics, Matlock, who
organised the photography on our behalf, assures us that this
was intentional, and is meant to signify the generally
distressed state of the UK radio manufacturing industry! |
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Discriminating Continuity Tester,

Our sincere apologies to the contributor of this article. who
we somchow managed to rename. The real author was M. P,

Automatic NiCad Charger,

In the circuit diagram, Fig. 1. and the component layout. Fig.
3, a connection should be added between the mains-lead
earth-wire and the aluminium box housing the project.
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Feature

Packet Radio

Packet radio is no longer a new mode. It has been in existence for some two to three
years now and is growing every day says Roger Cooke G3LDI in this new series.

It started in America, in Tucson to be
precise. It was developed there by a
bunch of very enthusiastic and devoted
amateurs in the ecarly part of this
decade. It was a follow-on of the
protocol originated by another group
of amateurs in Vancouver. In order to
have a single mutually agreed protocol
for operation through the Phase 3B
satellite, a meeting was hosted by
AMSAT in 1982. From that meeting
the presently accepted protocol known
as AX.25 evolved and is now recog-
nised by the IARU as the international
standard. It is named after the X.25
international commercial standard
protocol. upon which it is based.

From here it quickly spread to other
countries, helped on its way by articles
describing this “new type of radio™ in
magazines such as QST. A group in
Norwich were using the Cambridge
packet system' with BBC B microcom-
puters and were at the same time
building TAPR | TNC kits imported
from the USA. By June 1984, Reg
G8QR and Donny G3PMQ (now sadly
a silent key) were active. Several more
of us followed in their wake and we
were soon on the h.f. bands.

What is Packet?

Packet radio is a form of data com-
munication. So are RTTY, ASCII and
AMTOR. Every mode has its appeal
and its devotees and if you are funda-
mentally opposed to RTTY and the
like. please stop reading here because
packel is just as infectious!

RTTY has been around since the
late fifties in England, and Norwich
figured quite extensively in those days
with the pioneer work of Bill
G3CQE—now incidentally quite ac-
tive on packet. | was also very active on
RTTY but compared to packet it has
several disadvantages. The error rate
can be high under QRM and QSB. The
frequency can only be used by one
station at a time and if he is a slow
typist, that can be a very long time. The
transmitter is also working at 100 per
cent duty cycle, a waste of power and a
waste of frequency.

AMTOR came to the rescue of the
error rate inasmuch that three char-
acters are transmitted and an acknow-
ledgement is required from the receiv-
ing station before the next three
characters are transmitted. If no
acknowledgement is forthcoming they
are repeated until an acknowledge-
ment is reccived. This is much better
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but one frequency is required for a pair
of stations as this is a synchronous
method of communication, the stop
and start bits are discarded and the
transmitter is synchronised to the re-
ceiver, rather heavy on the TX/RX
relays!

AX.25 packet is a very clever exten-
sion of AMTOR. Principally it is a
similar system to AMTOR but with
lots of additional advantages. With
each transmission, a computed value
called a “*frame check sequence” (FCS)
is sent, which allows the receiving
station to check for errors. If none are
found the receiving station sends an
acknowledgement. If the transmitting
station does not receive an acknow-
ledgement (ACK) it automatically re-
transmits the package.

As a packet also contains callsigns, a
station will automatically ignore any
packets not addressed to it. Therefore,
several QSOs can take place on the
same frequency at the same time. This
is called time-domain multiplexing, a
mode aware of frequency conserva-
tion! The only disadvantage of this has
evolved from the fact that on h.f. we do
not as yet have a frequency allocation
so packet has “squeezed” itself just
above the RTTY segmenti.e. 14-103 1o
14-109MHz. When propagation is
good a listen there will make it obvious
that a larger segment is becoming
essential. The delay time before getting
replies to packets can sometimes be
quite long on a busy channel.

The format of a typical AX.25 pack-
etisshown in Fig. 1.1. Referring to this
diagram you can see that a packet
consists of six “frames™ of digital
information. Each packet is a basic
message typed in by the operator sand-
wiched between information required
by the protocol. The TNC uses a *‘bit
oriented protocol” based on a standard
called High Level Data Link Control
(HDLC). Using the protocol, the be-
ginning and end of the message are
flagged, rendering the ‘‘start” and

| Flag |Address Control| Info | FCS | Flag
| | Upto
ommo| g2t 1L 6 gl om0
| Bytes | yte ] Bytes ytes
Destination Source I Repeater
1613] Tol1 1SS e lalr kakerBS ;_!—'TTr’S—S
o[a]1 o] g oo o eiegio o2 W] i
Fig. 1.1
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*“stop” bits for each character unneces-
sary when the packet is transmitted in
“*synchronous™ format. The flag
frames are special eight-bit binary se-
quences as shown to provide message
synchronisation.

The start flag is followed sequential-
ly by four frames or fields, the first of
which is the address field. This field
consists of the calls of the destination
and source stations and up to eight
repeater station callsigns, if used. Each
callsign subfield has seven bytes, the
first six of which are the actual call
with spaces if necessary, the seventh of
which is an SSID, which is a Special
Station IDentifier. This is a number
for O to 7 and allows a station to have
up to eight TNCs active at one time.
Therefore, if you connect to G3LDI on
h.f., that will be via my TNC200 and if
you connect to G3LDI-1 that will be
via my TAPR-1 on 144MHz.

The control field is used to convey
the purpose of the packet. It identifies
packets with connect/disconnect re-
quests, acknowledgements or requests
for re-transmissions.

The information field is the actual
data to be sent from the keyboard.
whether it be general chat typed in by
the operator, converted into an ASCII
string, or binary data, such as a com-
piled computer program, anything in
fact as long as it is no more than 256
bytes long. If the packet is identified by
the control field as one performing a
connect or similar function, the data
field may be absent.

The FCS field consists of a special
16-bit number calculated by both the
transmitting and receiving stations.
Only when these numbers are equal
will the packet be accepted and an
ACK sent.

The final flag field is recognised by
the receiving TNC and marks the end
of the packet.

The Packet Station

In order to operate on packet, three
basic items of equipment are essential;
a terminal, a Terminal Node Con-
troller (TNC) and a transceiver.

The terminal can be a v.d.u. produc-
ing ASCII characters, a personal com-
puter, or even a mainframe computer.
The most popular terminal in use in
England to date is the BBC micro. A
terminal program written by Donny
G3PMQ, for the BBC, produced a split
screen display and allows use of memo-
ries, etc. I personally use a Xerox 820
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Bulletin
terminal

computer with a WORLI
Board System and a
Emulator.

The heart of any packet system is the
TNC. It has one port connected to the
terminal or computer via the RS232
line and communicates by asynchro-
nous ASCII format from the transmis-
sion baud rate. The TNC then converts
the information from the terminal into
a packet ready for transmission by
attaching the Address, Control and
FCS information and the flags to mark
the beginning and end of the packet.

The second port of the TNC con-
nects to the transceiver speaker, micro-
phone and p.t.1. lines. Upon transmis-
sion of the packet, a.s.fk. is injected
into the mic input at the channel baud
rate. On receive, the whole procedure
is reversed. The audio tones from the
speaker are decoded by the YTNC
which removes the Address, Control
and Flag data and if the FCS checks,
passes the information to the terminal
and then transmits an ACK.

There is nothing special about the
transceiver if you intend to operate on
v.h.f. except to say that the audio
response must be adequate at 2200Hz,
most rigs are. On h.f., it is necessary to
have a fine degree of tuning. stability is
very important, as is selectivity and if
possible, digital readout to tens of
hertz can be very helpful. A tuning
indicator can also be a great help for
the newcomer to the mode.

A typical packet station is wired up
asin Fig. 1.2. The TNC can be a home-
made item, one made up from a kit, or
a ready built and boxed one. There are
lots to choose from and the price varies
according to the facilities provided.
However. the price has dropped con-
siderably from the time when the
group in Norwich first bought the
TAPR 1. Pac-Comm now offer a kit for
£135 if you are a member of AMRAC?
or £150 if not and this seems 1o be a
very popular TNC.

Whatever TNC you choose, the
manual usually is most explicit in
describing the connections to make,

[wompsg] ™

A
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Fig. 1.2

including the RS232 line, the most
complicated one, so setting up the
basic packet station is not too difficult
and a degree in computer engineering
1s not a pre-requisite. Assuming the
interconnections have been correctly
made, the parameters on the TNC
have to be set correctly. For v.h.f.
operation, the default values may suf-
fice, the important one to remember is
the communications baud rate which
for v.h.f. operation is normally 1200
baud. Spend some time on 144MHz
just getting used to the mode with your
locals, if you have any. A contact is
established by making a “‘connection”
with the required station. Once this is
achieved, all information is transmit-
ted in packets every time carriage-
return 1s pressed. The information
then appears on the screen of the other
station. Should any other station try to
connect to either of you while in QSO,
the TNC will automatically send a
“busy” signal and disconnect them,
unless there is a multi-connect feature
on the TNC.

With some experience you will soon
learn what parameters to change and
what to leave alone. 1 would suggest
switching Digipeat to off, because oth-
erwise some local is bound to have a bit
of fun at your expense! Paclen (the
length of the packet information)
should be set to about 80 for v.h.f. and
I would suggest 40 for h.f. operation.

Most articles seem to have a leaning
towards v.h.f. and whilst there is a lot
of experimental work to do there, a

whole world awaits you on the h.f,
bands. There are well over 50 countries
active (I have worked 44) and quite a
few Bulletin Board Systems to check
into: take a look on 14-103 to
14-109MHz 1.s.b. and get used to tun-
ing stations in. Don’t forget the baud
rate is 300 for h.f. operation and you
will find that the tuning is quite criti-
cal. When in QSO it is conventional to
send **>>" at the end of each trans-
mission (not the end of each packet) to
indicate you are waiting for a reply.
This makes for a tidy presentation on
the screen and also makes conversa-
tion easier.

This covers the essentials for getting
on to a very fascinating mode. Other
frequencies to look at are 3-600 and
7:035MHz. Sunday mornings can find
some G stations on 3-5MHz and dur-
ing the evenings there are some Euro-
pean activity. As I mentioned before,
we need a definite allocation. The
packet population is estimated to have
increased from about 500 in 1983 to
about 20,000 by the end of 1986. We
cannot operate in the RTTY segment
as has been suggested as the two modes
are not compatible, but, operating
where we are at present we are regard-
ed as intruders in much the same way
as RTTY was in the late fifties. The
problem is getting worse the longer it is
left.

In the next article I will cover some
of the jargon associated with packet,
take a closer look at the TNC and its
parameters and a look at some other
goodies such as packet switches, BBS
systems, etc.

Happy Packeting.

References

' Cambridge University Computer
Laboratory Packet—G6GIX and
G8WIL. G3LDI—Member of Nor-
wich and District AX.25 Group.

2 AMRAC. Amateur Radio and Com-
puting Club, c/o Tony Trigell, Gleness,
East Boldre, Brockenhurst, Hants
S042 7TWD.

SWAP SPOT

Have FT-290 with MuTek front end, Tokyo Hi-Power 30 watt linear,
mobile 7/8 antenna, MMBI [, s.w.r. etc., head set with mic. Would
exchange for Honda or Kawasaki portable generator, AR2001 or Trio
3500, wha? K. B. Augnes, 15 Alderney Terrace. Dukinfield,
Cheshire SK16 4JP. B927

Have Olivetti Teletype. model Te300. Full working order. Would
exchange for any communications equipment, w.h.y? Tel: 01-647
8838, 541

Have about 1000 brand new boxed valves, all quality makes like
Mullard. Mazda, ctc. Many rare types. Would exchange for gold/pla-
tinum coins or w.h.y.. would split if necessary. K. Bailey, 40 Seymour
Close. Selly Park, Birmingham. Tel: 021-472 3688. 567

Have photographic equipment Durst C35 colour enlarger, timers,
easel, trays. developing tank, safe lights. plus all extras. As new value
£200. Would cxchange for 144MHz f.m. transceiver or h.f. receiver,
w.h.y? Peter Lewis GAVFG. QTHR. Tel: Plymouth 894030 (eve-
nings) or 775851 (day). 3568

Practical Wireless, May 1987

Got a camera, want a receiver? Got a v.h.f. ng, want some h.f. gear to go with your new G-zero? In fact, have you
got anything to trade radio-wise?

If so, why not advertise it FREE here. Send details, including what equipment you're looking for, to “SWAP

SPOT", Practical Wireless. Enefco House, The Ouay, Poole, Dorset BH15 1PP, for iclusion in the first available
issues of the magazine.
A FEW SIMPLE RULES: Your ad. should follow the format of those appearing below, it must be typed or written in
block letters; it must be not more than 40 words long including name and address, telephone number Swaps
only—no ems for sale—and one of the items MUST be radio related. Adverts for ILLEGAL CB equipment will not
be accepted

The appropriate licence must be held by anyone ling o g a radio

Have Sailor RT144 v.h.f. transceiver, also Yamaha 8h.p. outboard
with TX controls, value £600. Would exchange for station set-up.
w.h.y., solid state final drive preferred, cash adjustment. Sensible
replies only please. Tel: 0703 226634, 572

Have DG7-32 and VCR139A c.r.t.s with screens, klystron, etc. Shack
clearing. Would exchange for w.h.y? Meek, 92 Stopples Lane. Hordle,
Lymington, Hants SO41 0JA. Tel: New Milton 610669, 579

Have Yaesu 207R 144MHz handheld, keyboard operation, with
speaker mic, charger and nearly new battery pack. Excellent condi-
tion with original box and paper work. Would exchange for 144MHz
multi-mode. Cash adjustment available. Tel: Halifax 59680. (580
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BOOK SERVICE

The books listed have been selected as being of special interest to our readers. They are
supplied from our editorial address direct to your door. Some titles are American in origin.
A number of new titles have been added to the service. Watch out for further additions in the

DATA & REFERENCE

DIGITAL IC EQUIVALENTS
AND PIN CONNECTIONS (BP140)

A. Michaels
Equivalents and min connections of a popular selection of
European, Amencan and Japanese digital ics 256

pages £5.95

LINEAR IC EQUIVALENTS

AND PIN CONNECTIONS (BP141)

A. Michaels

Equivalents and pin connections of a popular selection of
European, Amencan and Japanese linear 1.c.5. 320 pages
£5.95

INTERNATIONAL TRANSISTOR
EQUIVALENTS GUIDE (BP8S)

A. Michaels
Passible substitutes for a popuiar selection of European,
Amenican and Japanese transistors. 320 pages £2.95

INTERNATIONAL DIODE

EQUIVALENTS GUIDE (BP108)

A. Michaels

Passible substitutes for a large selection of many
different 1types of semiconductor diodes. 144 pages

£2.25

RSGB RADIO DATA

REFERENCE BOOK

G. R. Jessop G6JP

The 5th Editon of an essential book for the radio
amateur's_or_expenmenter's workbench, 244 pages
Hardback £8.56

SEMICBOHDUCTOR DATA BOOK
i

A. M.
Charactenstics of about 10 000 transistors, fe s,
ujts, diodes, recufiers, triacs and s cr.s. 175 pages
£7.50

NEWNES RADIO AND ELECTRONICS
ENGINEER'S POCKET BOOK (16th Edn)

Keith Brindley

tJseful data covering maths, abbreviations, codes, sym-
bals, frequency bands fallocations, UK broadcasting sta-
tons, semiconductors, components, etc. 170 pages

Hardback £5.50

PROJECT
CONSTRUCTION

HOW TO DESIGN AND MAKE

YOUR OWN P.C.B.s (BP121)

R. A. Penfold

Designing or copying printed circuit board designs from
; |_;|é|m.'5 including photographic methods EO pages

WEEKEND PROJECTS

FOR THE RADIO AMATEUR (ARRL)

Simple, inexpenswve projects for receving, transmitting

and 1;.-;1 equipment, accessories and p.s.u.s. 61 pages
2.7

HINTS AND KINKS
FOR THE RADIO AMATEUR (ARRL)

Practical mformation on setng up your amateur radio
stanon  aeabng with interference problems, etc. 7132
pages £4.84

INTRODUCING QRP

Collected Articles from PW 1983-1985

An introduchion to low-power transmission, including
constructonal details of designs by Rev. George Dobbs
G3RJV for ransmitters and transceivers from 1!0{) Band
to 14MHz, and test equipment by Tony Smith GAF Al 64
pages £1.50

PRACTICAL POWER SUPPLIES

Collected Articles from PW 1978-1985
Charactensucs of bauenes, transformers, rectifiers,
fuses and heatsinks, plus designs for a variety of mains-
drven power supplies, including the PW “"Marchwood'”
givingg a fully stabilised and protected 12V 30A d.c. 48
pages £1.25

COMMUNICATION (BPB3I)

{Elements of Electronics Book 5)

F. A. Wilson

Fundamentals of line, microwave, submarine, satellite,
chgptal muddtiplex, radio and 1elegraphy systems are
covered, without the more complicated theory or mathe-
mancs 256 pages £2.95

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

How to find a particular station, country or type of
broadcast and to recewve it as clearly as possible. 1712
pages £1.95

months to come.

INTERNATIONAL RADIO STATIONS

GUIDE (BP155)

Revised and updated in 1985, this book shows the site,
country, lrequency /wavelength and power of stations in
Europe, the Near East and N. Africa, North and Latin
America and the Caribhbean, plus short-wave stations
worldwige 128 pages £2.95

BETTER SHORTWAVE RECEPTION (USA)
W.S. Orr WESAI & S. D. Cowan W2LX
Receivers, antennas, propagation, DX listenin
ques for the short waves and v h.f. /58 pages

techni
7.32

VHF HANDBOOK

FOR RADIO AMATEURS (USA)

H. S. Brier WIEGQ & W. |. Orr WESAI

VHF /UHF propagation, including moonbounce and satel-
lites, equipment and antennas. 335 pages £13.37

WORLD RADIO TV

HANDBOOK (1987)

Country-by-country hstings of long, medium and short
wave broadcasters and TV stalons. Receiver test
reports English raQ’qua e broadcasts. The s.w.l.'s "'bib-
le” 576 pages £1 .959

A TV-DXERS HANDBOOK (BP176)

R. Bunney

Information on transmission siandards. propagation,
recewvers including multi-standard, colour, satellites, an-
tennas, photography  station identification, interference,
etc Revised and updated 1986 87 pages £5.95

QUESTIONS & ANSWERS

AMATEUR RADIO

F. C. Judd G2BCX

What s amatew radio? The Radio Amateurs’ Exam and
Licence The technology, equipment, antennas, operat-
|ngspmc&!‘iun: and codes used by amateurs. 122 pages
o/

QUESTIONS & ANSWERS
RADIO

Eugene Trundle
Basics of electrical theory, radio and semiconduciors,
receivers, amateur and CB radio, and test equipment
110 pages £2.95

AMATEUR RADIO

OPERATING MANUAL (RSGB)

A mine of information on just about every aspect of
amateur operating, including international carlsu%n series
holders, prefix lists, DXCC countries list, etc. 204 pages
£6.16

THE MORSE CODE

FOR RADIO AMATEURS (RSGB)

Margaret Mills G3ACC

A guide 1o learning 1o send and receive Morse code
signals up 1o the 12 w.p.m. required for the RAE 19
pages £2.08

VHF/UHF MANUAL (RSGB)

G. R. Jessop GEJP

Theory and practice of amateur radio reception and
transmission between 30MHz and 24GHz 520 pages
Hardback £9.86

FOUNDATIONS OF WIRELESS

AND ELECTRONICS (10th Edition)

M. G. Scroggie and S. W. Amos

Covering d.c. and ac. cicuits, L, C, tuned circuits and
selectwily, valves. sermiconductors, transmission lines,
antennas, radiaton, oscillation, modulation, detection,
amplification, superhet receivers, c.r 1.s, waveform gen-
erators and switches. computers and power supplies.
551 pages £8.95

THE COMPLETE DX'ER (USA)

Bob Locher WIKNI

Equipment and operating techmiques for the DX chaser,
from beginner to advanced 187 pages £8.21

UNDERSTANDING

AMATEUR RADIO (ARRL)

Understanding and building transmitiers, recevers, an-
tennas, power supplies and accessories. 222 pages
£4.20

THE RADIO AMATEURS

DX GUIDE (USA)

Callsign prefixes, operating codes and abbreviations,
standard ume, Q5L bureaux, etc. 39 pages £2.20

AMATEUR RADIO LOGBOOK (RSGB)
Standard logbook for the transmitting amateur in horni-
zontal A4 format. 25 lines per page. 96 pages £2.32

PASSPORT TO AMATEUR RADIO

Reprinted from PW 1981-1982

The famous series by GW3JGA, used by thousands of
successful RAE candidates as an aid to their studies. Plus
other useful articles for students of amateur radio 96
pages £1.50

INTRODUCING MORSE

Collected Articles from PW 1982-1985

‘Ways of learning the Morse Code, followed by construc-
tional details of a variety of keys including lambic,
Triambic. and an Electronic Bug with a 528-bit memory
48 pages £1.25

INTRODUCING RTTY

Collected Articles from PW 1980-1983

Basics of RTTY. ways of generating and decoding it. A
simple and inexpensive way of trying out RTTY using a
Sinclair 16K ZX81 33 pages O/P

SWM GREAT CIRCLE MAP

OF THE WORLD

Showing Great Circle bearings and distances, callsign
;uellxgs, ume zones and DX Zones. 7078 x 634mm
£3.5

RADIO AMATEURS

PREFIX MAP OF THE WORLD

Showing prefixes and countries, plus listings by order of
country and of prefix. 1074 x 771 1mm £1.60

RADIO COMMUNICATION HANDBOOK (RSGB)

A comprehensive reference work on the theory and
practce of amateur radio expenmemation and practice
794 pages £12.80 '

A GUIDE TO AMATEUR RADIO (RSGB)

Amateur Radio—the hobby, the equipment, workshop
practice, the licence, the RAE (including sample ques-
nons} 154 pages £3.62

RADIO AMATEURS

EXAMINATION MANUAL (RSGB)

G. L. Benbow G3HB

A standard aid to studying for the Radio Amateurs
Examination, covenng the whole of the 1986-88 sylla-
bus. 155 pages £3.8

HOW TO PASS THE RADIO

AMATEURS' EXAMINATION (RSGB)

G. L. Benbow G3HB

The background to multiple choice exams and how 1o
study for them with nine sample RAE papers for practice,
plus maths revision. 87 pages £3.15

ANTENNAS (AERIALS)

AERIAL PROJECTS (BP105)

R. A. Penfold

Practical designs including active, loop and ferrite aerials
plus accessory units. 96 pages £1.95

SIMPLE AMATEUR BAND AERIALS (BP125)

E. M. Noll

How to build 25 simple and inexpensive aenals, from a
simple dipole through beam and triangle designs 1o a
mini-rhombic. Dimensions for specific spot frequencies,
including the WARC bands. 80 pages £1.95

25 SIMPLE SHORT WAVE

BROADCAST BAND AERIALS (BP132)

E. M. Noll .

Designs for 25 different aenals, from a simple dipole
through helical designs to a multi-band umbrella. 80
pages £1.95

25 SIMPLE INDOOR

AND WINDOW AERIALS (BP136)

E. M. Noll

Designs for people who live in flats or have no gardens,
etc., giving surprisingly good results considering their
limited dimensions. 64 pages £1.75

25 SIMPLE TROPICAL

AND MW BAND AERIALS (BP145)

E. M. Noll

Simple and inexpensive aenals for the broadcast bands
from medium wave 1o 49m. 64 pages £1.75

SIMPLE, LOW-COST

WIRE ANTENNAS FOR

RADIO AMATEURS (USA)

W. I. Orr WESAI and S. D. Cowan W2LX

Efficient antennas for Top Band to 2m, including “inwi-

§blg antennas for difficult station locations. 797 pages
10.45

BEAM ANTENNA HANDBOOK (USA)

W. 1. Orr WESAI & S. D. Cowan W2LX

Design, construction, adjustment and installation of h.f,
beam antennas. 198 pages £8.00

THE RADIO AMATEUR

ANTENNA HANDBOOK (USA)

W. I. Orr WESAI & S. D. Cowan W2LX

Yagi, quad, quagi, |-p, vertical, horizontal and “"sloper”
antennas. Towers, grounds and rotators. 187 pages

ALL ABOUT CUBICAL QUAD

ANTENNAS (USA)

W. I. Orr WESAI & S. D. Cowan W2LX

Theory, design, construction, adjustment and operation
gf_, %l?ds Quads vs. Yagis Gain figures. 109 pages
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THE ARRL

ANTENNA ANTHOLOGY (USA)

A collection of articles from QST on vertical, Yagi and
uad antennas, plus theory and test methods. 757 pages
3.80

HF ANTENNAS

FOR ALL LOCATIONS (RSGB)

L. A. Moxon GEXN

Taking a new look at how h.f. antennas work, and putting
theary into practice. 260 pages £6.17

OUT OF THIN AIR

Collected Antenna Articles from PW 1977-1980
Including the ZL Special and 2BCX 16-element beams for
2m, and the famous "'Slim Jim", designed by G2BCX
Systems for Top Band, medium wave/long wave loop
designs and av.h.f. d f. loop. Plus propagation, accesso-
ries and antenna design 80 pages £1.8

WIRES & WAVES

Collected Antenna Articles from PW 1380-1984
Antenna and propagation theory, including NBS Yagi
design data, Practical designs for antennas from medium
waves to microwaves, plus accessories such as a.tu.s,
s.w.r. and power meters, and a noise bridge. Dealing
with TVI. 760 pages £3.00

AUDIO (BP111)

(Elements of Electronics—Book 6)

F. A. Wilson

This book studies sound and hearing, and the operation
of microphones, loudspeakers, amplifiers, oscillators,
and both disc and magnetic recording. 320 pages £3.50

THEORY &
CALCULATIONS

PRACTICAL ELECTRONICS

CALCULATIONS

AND FORMULAE (BP53)

F. A. Wilson )

A book for the workbench, with a strong practical bias,
covering units and constants, d.c. and a.c. theory,
passive components, networks, theorems and measure-
ments. Higher mathematics have been avoided where
possible 256 pages £2.95

THE SIMPLE ELECTRONIC CIRCUIT

AND COMPONENTS (BP62)

(Elements of Electronics—Book 1)

F. A. Wilson

The fundamental theory necessary for a full understand-
ing of the simple electronic circuit and its main compon-
ants, with the minimum of mathematics. 224 pages O/P

HOW TO ORDER
0O/P = Out of print E E

0/S = Out of Stock

An Introduction

“onﬂl to Computer
mteﬂl‘ s Communications
tation
Radio S
Guide
FTORIAL DEFT

BEGINNER'S GUIDE TO

ELECTRONICS

Owen Bishop

For youngsters thinking of a career in electronics; theory
and applications in computers, radio, TV, recording,
medical and industrial electronics. 240 pages £4.95

COMPUTING

MICROPROCESSING SYSTEMS

AND CIRCUITS (BP77)

(Elements of Electronics—Book 4)

F. A. Wilson

A comprehensive guide to the elements of micropro-
cessing systems, which are becoming ever more in-
volved in radio systems and equipment. 256 pages

£2.95

AN INTRODUCTION TO

COMPUTER PERIPHERALS (BP170)

J. W. Penfold

Covers monitors, printers, disk drives, cassette record-

ers, modems, etc., explaining what they are, how 1o use

'rthfrnoand the vanous types of standards. 80 pages
.5

AN INTRODUCTION TO COMPUTER
COMMUNICATIONS (BP177)

R. A. Penfold

Details of various types of modem and their applications,
plus how to interconnect computers, modems, and the
telephone s:"stern Also networking systems and RTTY
96 pages £2.95

AMATEUR RADIO

SOFTWARE (RSGB)

John Morris GM4ANB

Using a computer for c.w., RTTY, data, plus calculations
for antennas, distance, bearing, locators, satellites, sun,
moon and circuit design. 328 pages Hardback £7.29

FAULT-FINDING

TRANSISTOR RADIO

FAULT-FINDING CHART (BP70)

C. E. Miller

Selecting the appropriate fault description at the head of
the chart, the reader is led through a sequence of
suggested checks until the fault is cleared. 635 x 455mm
approx. £0.95

| NEWNES |

RADIO and
IELECT RONICS

ENGINEER'S
| POCKET BOOK

Audio

o

TELEVISION INTERFERENCE MANUAL (RSGB)
B. Priestley

TV channels and systems, spurious-radiation TWVI,
strong-signal TVI, audio breakthrough, transmitter de-
sign. 78 pages £2.02

TEST EQUIPMENT FOR

THE RADIO AMATEUR (RSGB)
H. L. Gibson G2BUP

Technigues and equipment for tests and mea
on devices, systems and antennas !

£5.76

RADIO FREQUENCY

INTERFERENCE (ARRL)

Identifying and dealing with interference between radio
transmitters, electrical devices, power lines, and cable
systems 65 pages £4.36

ARE THE VOLTAGES CORRECT?

Reprinted from PW 1882-1983

How to use a multimeter to fault-find on electronic and
radio equipment, from simpie resistive dividers through
circuits using diodes, transistors, i.c.s and valves. 44
pages £1.50

QUESTIONS & ANSWERS

RADIO REPAIR

Les Lawry-Johns

How to fault-find and repair valved and transistorised
receivers, car radios and unit audio equipment. Suggest-
ed lists of tools and spare pans. 106 pages £2.9

OSCILLOSCOPES

HOW TO USE THEM, HOW THEY WORK

lan Hickman

This book describes oscilloscopes ranging from basic to
advanced models and ther accessories. How oscillos-
copes work, and how 1o use them. 124 pages O/P

SERVICING RADIO,

HI-FI AND TV EQUIPMENT

Gordon J King

A very practical book looking at semiconductor charac-
teristics, d.c. and signal tests, fault-finding techniques
for audio, video, rif and oscillator stages and their
application to transistor radios and hi-fi
£7.95

205 pages

PRACTICAL HANDBOOK OF

VALVE RADIO REPAIR

Chas E Miller

The definitive work on repairing and restoring valved
broadcast receivers dating from the 1930s to the 60s
Appendices giving intermediate frequencies. valve char-
actenstic data and base connections. 230 pages Hard-
back £15.95
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Al Choag
5

Add 75p per order postage (overseas readers add £1.50 for surface mail postage)
and send a postal order, cheque or international money order with your order
(quoting book titles and quantities) to PW Publishing Limited, Enefco House,
The Quay, Poole, Dorset BH15 1PP. Payment by Access, Mastercard,
Eurocard or Visa also accepted on telephone orders to Poole (0202) 678558. Books
normally despatched by return of post but please allow 28 days for delivery.
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Practical Wireless or a joint
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Tel: 0558 34567
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Ken Mfchaelson G3RDG takes a look at Ihe latest 1 44MHZ band mobile offermg

from Icom—the IC-28E

It has been some time since 1 operated
mobile, although the last occasion
whetted my appetite for v.h.f. What
always surprises me as | use some of
the newer units i1s the fact that every-
thing gets smaller, and yet offers more
facilities than before.

But to begin. The equipment ar-
rived. and when unpacked, I found
that Icom had supplied everything
needed for installation. The accesso-
ries available included” the micro-
phone, provided with a TONE BURST
button and UP/DOWN switches, a mi-
crophone hanger, mounting bracket,
self-tapping screws, threaded screws
and nuts and even the lugs for solder-
ing on the end of the power supply
cable were supplied. I took the unit out
of its packing and examined the actual
transceiver.

I am sure that this is the smallest
v.h.f. mobile rig | have ever seen. It
measures only 140 x 50 x 148.5mm,
including the rear finning. It weighs
only 0.95kg. The finish is in matt black
with the words ICOM IC-28E VHF FM
TRANSCEIVER on the top. The mobile
bracket is simple enough, just shaped
like the letter “E” without the centre
projection, and there are four slit open-
ings for attachment to any part of the
vehicle that the owner might find
convenient. In my case, | already had
four screws projecting from the panel
under the fascia from the time that my
Yaesu FT-480R used to be installed,
but the openings in the Icom bracket
were on slightly different centres. This
was overcome simply enough with a
metal plate drilled to fit over the
existing bolts, and having four thread-
ed screws projecting from behind the
new piece of metal in the correct
positions to fit directly into the slots of
the Icom bracket.

Power Lead

Next the power lead had to be
installed. This is a substantial length of
twin cable, coloured red and black with
a fuse in each lead. One end has the
male section of a special plug and
socket (the socket being on another
piece of short cable emerging from the
rear of the rig). This is a very conven-
ient method of connection, far better,
in my opinion, than the two-pin socket
with a screw ring which seems to be the
standard fitment on most mobile rigs.

Incidentally, the antenna connection
isof the same type, thatistosayithasa
length of coaxial cable appearing from
the set with an SO239 line socket

50

making the connection of the PL259
plug from the antenna a simple matter.
Both the antenna SO/PL259 assembly
and the special plug/socket connection
of the power line arc suitably shroud-
ed. After a little bit of a problem which
necessitated the use of a feed wire
through one of the bulkhead holes to
pull the power cable through, 1t
emerged and | was able to pull it along
the side of the engine compartment
(the battery on my vehicle is under the
bonnet). I now utilised the two lugs
supplied, and soldered them on to the
ends of the cable. The holes in the lugs
were large enough to allow them to fit
over the bolts of the battery clamp. The
starter cable, etc.. and the earth return
are attached to the battery on my
vehicle with battery clamps, but [ am
not sure what the position would be if
the car cables were attached to the
battery with the conical type of termi-
nation which is used on a number of
cars today. The power cable must not
be connected to the cigar lighter socket
if there is one provided in your car
because the current required by the
unit is too great.

Next Step

Having installed the transceiver and
wired up the power supply the next
thing to do was to erect the antenna.
The one supplied to use with the IC-
28E was a TAP model 3016 {A whip
manufactured by Antiference, together
with their model K220 magnetic
mount. The mount is supplied provid-
ed with a respectable length of coaxial
terminating in a PL259 plug so all that
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was necessary to do was to place the
mag mount on the centre of the roof of
the car and run the cable through the
top of the rear door, down the side and
along to the front under the carpet. |
completed this in a very short time and
connected the PL259 plug to the fe-
male SO239 coming out of the rear of
the unit. Everything was now ready but
before describing the IC-28E in opera-
tion, I will just mention some of the
technical specifications of the
equipment.

The frequency range for the trans-
mitter is 144MHz to 146MHz but for
the receiver there is a greater spread,
the range being 138 to 174MHz. The
channel spacing is programmable to
either 12.5 or 25kHz. The frequency
control is by a digital p.L.1. synthesiser,
c.p.u. based at either 5kHz or 6.25kHz
depending on the particular variation
used. This unit had 6.25kHz steps, so
that it was programmable at 12.5 or
25kHz channels. It can be operated in
either simplex or semi-duplex mode
with a programmable offset.

The memory contains 21 channels.
The unit requires 13.8V d.c. with
negative ground, and the current re-
quirement at this voltage is approxi-
mately 6 amps on high power (25
watts) or 3 amps on low power (5
watts). On receive at maximum audio
output the unit takes 800mA, but when
it is squelched only 450mA. The an-
tenna impedance is the usual 50€Q. The
transmitter modulation system is vari-
able reactance frequency modulation
with a maximum frequency deviation
of + 5kHz, and the specification states
that spurious emissions are more than
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. 60dB below the carrier. A 6002 elec-
tret condenser microphone is supplied,
with PUSH TO TALK and SCANNING
switches and the model I had to review
also had a 1750Hz tone burst switch.

The Receive Side

The receive section of the unit is a
double conversion superheterodyne,
the first i.f. being 17.2MHz and the
second 455kHz. It is designed to accept
the same type of modulation as that
transmitted, namely fm. I had no
means of testing the figures given for
firstly, the selectivity which is more
than 12.5kHz at —-6dB and less than
25kHz at -60dB. and secondly, the
sensitivity which is less than 0.18uV
for 12dB SINAD. but 1 can only say
that in operation 1 had no trouble in
conducting any QSO which came
along, and, in fact, the first CQ call I
put out from the car on 145.500
brought back a chap from Brighton.
(My position at that time was driving
along the North Circular Road. Lon-
don NWI11!) The audio output is more
than 2.4 watts at 10 per cent distortion
into an 8€2 load with an audio output
impedance of 4/8€2. That 1s as far as |
propose to go with regard to the speci-
fication of the rig. The most interesting
thing is its actual operation.

When sitting in the driving seat of
the car and looking at the unit one
notices that the lLc.d. (hquid crystal
display) is particularly large. In fact,
the four main digits which give the
frequency are approximately 8mm
high. They have a very wide viewing
angle which enabled me to see the
display even in bright daylight, with-
out changing my position. Still on the
subject of the lc.d., a built-in light
sensor automatically adjusts a dimmer
circuit to control the backlighting of
the display to suit day or night opera-
tion. 1 found this feature extremely
helpful when operating after dark as
one could glance down at the display
and then back to the road without any

effort. There are 21 memory channels,
all of which are controlled from the
unit or from the UP/DOWN switches on
the microphone, and all the memories
can be scanned or a group of frequen-
cies scanned also from the
microphone.

Operation

To commence operation, turn the rig
on! There is a combined volume con-
trol ON/OFF switch, but this switch is a
“push on/push off™ type. so push on.
Then starting at the top left of the front
panel there is a “push on™ switch with
the marking pup above it. This stands
for duplex and will, in sequence, give
vou the choice of simplex when noth-
ing 1s shown on the top line of the
display area, but the first push gives
you a transmit frequency 600kHz low-
er than vour receive frequency when
“—DUP™ appears on the display, or
with another press give you a transmit
frequency 600kHz higher than your
receive frequency, in which case
“+DUP™ appears on the display. Yet
another push returns you to simplex
operation. Very efficient.

Next to the bup is a two-colour Le.d.,
(light emitting diode). When in the
receiving mode the Le.d. shows green.
but when transmitting it changes to
red. The lLe.d. is off when the squelch
circuit is closed and the receiver is
muted. Below these two controls is the
tuning control. Turning this clockwise
increases the frequency, anticlockwise
decreases it. The frequency is in-
creased or decreased in definite steps
with a light-spring control to define
cach step. The step rate is decided
upon by programming it into the unit
but again, more of that later.

To the right of the tuning control are
two horizontal bars, either end of

which can be pressed to operate a
switch. In the case of the top bar,
pressing the left hand end causes the
unit to operate with the tuning knob as
a v.f.o., but pressing the other end
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selects the “memory™ mode. The lower
bar might be called the “‘up/down™
switch as when in the v.f.0. mode, if the
left hand end is pressed the selected
operating frequency will be decreased
by 1MHz. Pressing the other end in-
creases the frequency by the same
amount. However, when the right
hand end of the upper bar is pressed,
putting the rig into the “memory”
mode, the lower bar acts differently
changing the pre-programmed chan-
nels in the memory either up or down
according to which end 1s pressed.

Returning again to the top of the
front panel. to the right of the transmit/
receive lLe.d. indicator are two more
“push on/push off”™ micro switches.
The left hand of these two 1s labelled
either TONE in the case of the IC-28A
(which is the American version) or
cALL in the European version which is
the one I have for review. In the
European version this caLL switch is
intended to recall ones highest priority
or most often used frequency. This
“priority” frequency is stored in chan-
nel 21, which is programmed in the
same way as all the other channels. To
the right of the caLL button is the
WRITE switch. This is more or less self
explanatory, except that to confuse
matters it functions in different ways
according to the position of the v.f.o/
memory bar below 11.

In the v.f.o. mode, pressing the
WRITE switch for about 0.5s will store
the frequency shown on the display
area in the channel number alsc
shown, the entry being confirmed by
three short tones being emitted by the
unit. In the memory mode. pressing
the switch for the necessary 0.5s, and
waiting for the three tones will transfer
the memory stored frequency to the
v.f.o.. the letter M disappearing from
the display. This operation does not
affect the contents of the memory
channel.

Proceeding to the right hand top of
the front panel, there are two more
micro-switches, the left hand one being
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labelled SET and the right hand one /D
SQL, (tone squelch/digital squelch
switch). The SET switch functions in
different ways, in the first place ac-
cording to the model type, (American
or European), and secondly whether
the unit is in the v.f.o. or memory
mode.

Since this was the European version,
the first pressure of the SET switch
when in the v.f.o. mode allowed the
setting of the transmit offset fre-
quency. When the switch was pressed
the flashing indication ow, (offset
write), appeared on the top line a little
right of centre and either F for fixed or
P for programmable appeared in the
display according to which way the
UP/DOWN bar happened to be set. The
standard offset is 600kHz either plus
or minus and is classed as fixed. To
alter this I had to press the UP/DOWN
switch at either end when the F or p
would alternate in the display. With
the p showing I could then alter the
offset by turning the v.f.0. control until
I had the value of the offset I required.
In fact, the programmable offset can be
any value between 0 and 7.99MHz.
The second pressure of the set switch
brought the value of the frequency step
on the display, together with a flashing
TS, (tuning step), appearing in the
lower left of the display area.

The step rate can be set at either
12.5kHz or 25kHz by moving the v.f.o.
control and the return to normal oper-
ation is achieved by a further pressure
on the SET swilch when all the flashing
indicators disappear and the v.fo.
reading returns. Pressing the DUP
would now give me simplex, —duplex
or +duplex with either fixed 600kHz
offset or whatever programmable off-
set I had decided upon. Placing the
v.f.o/memory bar in the memory
mode and pressing the SET switch once
caused SKIP to appear just to the left of
the inverted video M for memory at the
bottom right hand corner of the display
and enabled me to control the skip
function. This feature allows memory
channels to be deleted from the normal
scanning sequence when the memories
are being scanned.

As neither the Digital Code Squelch
unit (UT-28), nor the Tone Squelch
unit (UT-29), were fitted to the review

DUP T/R

: SET T/DsaL

rig I cannot comment on their work-
ings. As far as this unit was concerned,
nothing happened when this switch
was operated as it would be used in
programming both the UT-28 and UT-
29. At the centre of the bottom line of
the display was the $/RF indicator. This
is a horizontal line increasing slightly
in thickness 10 a maximum of about
3mm at the right hand end and is about
18mm long. When in the receive mode
itacts as an S-meter with the figures 1, 5
and 9 showing above the line. and when
in the transmit mode, on low power
displays only five segments. When on
high power all the segments appear.
The HIGH/LOW power switch is situated
to the right of the sQL/CHK control and
switches alternately between 5 walts
(low power) and 25 watts (high power).

I have described all the many func-
tions of this compact rig, and would
suggest to future owners that they read
and read again, the very well written
manual supplied with the units. The
facilities are so numerous and offer so
many variations of operation, that in
order to take full advantage of them
one has to understand completely what
is going on. As far as I was concerned |
endeavoured to use as many of the
facilities as I could, but I found myself
stopping the car at times, to have a
look at the manual!

In use I found that the unit got very
hot, but I can only assume that this was
perfectly normal as the size of the set
would compel all the components to be
very close together. I had only one
criticism to make, and that could per-
haps be dismissed because of the way |

|

operated. But I felt that the position of
the tone burst switch at the rear of the
microphone was the wrong place for it.
I personally found difficulty in press-
ing this button and changing my grip to
press the p.t.t. switch at the side of the
microphone. 1 would have preferred
some automatic means, preset, so that
when working repeaters the tone would
be sent initially by pressure of the p.t.t.
switch. It was easy enough when sta-
tionary in the car or when using the rig
in the shack. but when actually driving
the car. I found it awkward. Aside from
that. there were no complaints.

| used the 1C-28E with great pleasure
both in the car and working from home
ona |2V supply with a pair of crossed
dipoles as the antenna. | had many
QSOs with nothing but compliments
for the quality and clarity of the speech
and would consider the unit as ideal
for mobile work, particularly for the
owner of a smaller car where its instal-
lation would prove no problem due to
its small size.

Price

The price of the rig is £3235 inclusive
of VAT, the TAP 3016 whip antenna
costs £10.87, and the K220 mag mount
is £13.97, both prices including VAT. |
am told that carriage 1s free on the IC-
28E, and in the case of the antenna and
mag mount, they will be included in
the carriage free arrangement if pur-
chased at the same time as the trans-
ceiver. Thanks for the loan of the
equipment is due to Thanet Electronics
Ltd., Sea Street, Herne Bay, Kent CT6
8LD. Tel: 0227 363859. PW
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DX POWER Effective Techniques for Radio Amateurs

by Eugene B. Tilton K5RSG.

Published by Tab Books Inc and the ARRL. Available
from John Wiley & Sons Ltd, Baffins Lane, Chichester,
Sussex PO19 1UD. Tel: 0243 784531.

244 pages, 130 x 208 mm (paperback).

Price £8.90
ISBN 0 8306 1470 X

The book describes itself as
a complete survival manual
for every radio amateur
entering the competitive fray
of DXing.

The first thing to bear in
mind when reading this book
is that it is written by an
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American for mainly the
American market. They
seem to be a little more
enthusiastic about the
“sport”’ of DXing than we
are. But quite a lot of the
information in the book is
useful to all radio amateurs.
The first chapter, about DX
and DXers, is very

your station.

amateurs.
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funny—it's an irreverent look | EFFECTIVE TECHNIQUES |
at DXing. Worthwhile
reading as it keeps the
hobby in perspective.

The following chapters are
full of information of how to
find your DX and get them to
notice you, what tricks and
gadgets you can use to
better your chances and

The whole book has been
written in a very easy-to-
read style and could prove
useful to many s.w.l.s and
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FOR RADIO AMATEURS
' EUGENE B. TILTON, K5RSG

R Fublished by TAB BOOKS Inc. and
Tam. the AMERICAN RADIO RELAY LEAGUE
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Printed circuit boards for recent PW constructional projects are
now available from the PW PCB SERVICE. The boards are
fabricated in 1:5mm glass-fibre, and are fully drilled and roller
tinned. All prices include VAT and postage and packing for UK
orders. Add £2.00 per order for despatch to overseas addresses.

Orders and remittances should be sent to: PCB Service,
Practical Wireless, Enefco House, The Quay, Poole,
Dorset BH15 1PP. Cheques should be crossed and made
payable to Practical Wireless.

When ordering, please state the Project Title and Issue Month
as well as the Order Code. Please print your name and address
clearly in block capitals, and do not send any other correspon-
dence with your order. You may phone your order using Access
or Visa. A telephone answering machine will accept your order
outside office hours.

Please allow 28 days for delivery. Always check the
latest issue of PW for the current details of price and
availability. Please enquire for earlier p.c.b.s.

PROJECT TITLE (/ssue) ORDER CODE PRICE
PW Marchwood (7/83) WR161 £3.32
Bug Key with Memory (10/84) WR189/WR192 £10.35
PW Teme—TX (11/84) WR196 £4.83
PW Teme—VFO/Doubler (12/84) WADD1 | £3.76
PW Teme—RX (1/85) WA002 £5.46
PW Triambic Keyer (2/85) WAD280* £4.26
FRG-7 BFO Mod (2/85) WAD249 £4.00
PW Colne (4/85) ADD4 £4.14
A005 £4.08
PW Colne (5/85) WR198 £5.01
PW Colne (6/85) WR197 £4.97
Battery Charge Control (6/85/ WAD302 £3.94
Crystal Tester (7/85) WR200 £3.43

PROJECT TITLE (/ssue) ORDER CODE I PRICE
Add-on BFO (8/85) WR201 £3.42
UHF Prescaler (9/85) WR202 £4.76
PW Meon 50MHz
Transverter (10/85) WR199 £8.28
Capacitance Meter (10/85) WR203 £3.74
wa MW Loop (771/85) WR204 | £3.45
RTTY/Morse Modem (71/86) WR205 £6.73
WR206 £3.78
Crystal Calibrator (1/86) WR207 £2.90
Simple Audio Oscillator (3/86) WR209 £5.50
RF Speech Processor (3/86) WR208 £5.21
PW Meon Filter (4/86) WR211 £4.04
PW Arun Parametric Filter (5/86) WR210 £9.87
FRG-7 CI0 Mod (6/86) WR213 £3.61
Simple 50MHz Converter (9/86) WR215 £4.86
NiCad Charger (70/86) WR217 £3.30
Active Antenna (77/86) WR216 £3.24
PW Taw VLF Converter (71/86) WR222 £3.82
High Impedance MOSFET
Voltmeter (12/86) WR223 £3.82
Modifying the SRX-30D (72/86) WR214 1£3.99
Basic Wobbulator (7/87) WR224 [ £4.52
2m Mast-head Pre-amp (2/87) WR218 | £5.33
WR219 |£3.37
PW ""Woodstock ™' (3/87) WR225 £5.28
PW “Blandford” (4/87) WR227a
WR226a ; £11.11
WR228
PW “ltchen” (4/87) WR298 f£4.49
PW “Axe” (5/87) WR230a £5.07
WR231 f4.24
WR232 £3.82
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On The Air

On The HF Bands

Reports fo Paul Essery G3KFE

Practical Wireless, Enefco House, The Quay, Poole, Darset BHI1S5 1PP

Since this is the first time round in Practical
Wirefess, let me introduce myself; | used to
be the author of the ''Communications and
DX News'' piece each month in Short Wave
Magazine, and the management of PW
have transferred the column to the pages
of Practical Wireless and given it a new
name—all that will be needed in the future
to make it complete is a goodly supply of
input from you, the readers.

As to the nature of that input, what we
need is some hint of what's been going on
in your station during the previous month,
including the choice DX worked—this be-
ing separated by bands and modes, so the
tiny columnar mind can understand and
extract it in the right places when putting
the piece together against the clock. Lists
of course should leave out that which
doesn’t seem to you to be DX—and, yes,
we agree that one man’s idea of DX and
another’s are in fact totally different.

Thus to the new chum. His first QSO,
with Joe down the road, is, for the mo-
ment, real DX, even if it pales a little beside
the first W or the first VK, or the first pile-
up he cracks. It is our pleasure to read
about that as much as it is to read that old-
timer XYZ cracked the 3Y 1 pile-up on the
first call. In other words, report what you
find interesting. Also, of course, we are
always interested to hear of your other
adventures on the periphery of the hobby,
such as putting antennas back up, or
ejecting an immigrant troop of hedgehogs
from under the shack floor (yes, it's hap-
pened before!l), which provide a laugh for
all, and maybe give someone else a new
slant on the problems in his own amateur
radio.

Send your letters every month to me, at
the PW address, Enefco House, The Quay,
Poole, Dorset, BH15 1PP, by the dates
indicated.

Ladders

No, not the things you use for impro-
vised antenna supports, but rather a small
competitive element. Given a reasonable
degree of support we will run a Six Band
Countries Worked Table every so often.
Against each entrant’s call we will show
his countries total on each of the “tradi-
tional”” bands lying between 1.8 and
29.7MHz. Likewise, in the hopes of stimu-
lating the G-DX activity, we will have a Top
Band Counties Worked Table, and a simi-
lar one for 28MHz; any mode to be used in
the main listing unless someone gets keen
and offers an all-c.w. or all-SSTV list or
something. QSLs are not required, and the
definition of "Counties’’ to be the current
national list including the '‘administrative
monstrosities”” of London, West Mid-
lands, Merseyside, etc., plus, for a bit of a
lark, Jersey, Guernsey, Sark, Alderney, the
Isle of Man and the Isles of Scilly, and not
forgetting that we are including the coun-
ties in Wales, Scotland and Northern Ire-
land. A ripe banana for the first one to
work the lot on either band!

Vale

Amateur Radio lost a great name when
Don Riebhoff K7ZZ was killed driving a
Porsche in Spain on January 20. He first
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attracted notice as HS3DR back in the
sixties, and was one of the main operators
at XV5AC, from Saigon, as well as dishing
out thousands of contacts from Kampu-
chea, then known as Cambodia, as
XU1DX. Don was the first to put on a
documented operation from Spratly Is.
along with several others—the only previ-
ous activity from Spratly was that of
WOWNV, and there were various hints
that questioned the validity of Miller's
operations; the Riebhoff one was well
documented though, a cine-camera run-
ning all the time! Then in the late seventies,
Don became CT4AT, and thus just about
everyone who used the bands in UK would
have heard that booming signal at some
time or other; in the W6 area he was
reckoned to surface an hour before any
other European, such was the strength of
his signal on 14MHz; and the other bands
weren't far behind, from a full-sized quad
on 7MHz, for example. The technical skill
to generate a big signal was matched by
the operating skill; it was nothing to listen
to Don racking up 300 QSOs in an hour,
and despite the pile-up he could get deep
down and work the newest DXer and
seldom call for a repeat. A Master Radio
Amateur, K7ZZ, and we won't see or hear
his like on the bands again. He will be
missed.

Events

The notable one of the recent period has
been from Peter 1st Island (Antarctica),
where 3Y 1EE and 3Y 1GV nearly reached a
total of 20 000 contacts before the close
down, aided by good weather (-3°C, fog
or sun, and only a few blizzards!) which
kept problems to a minimum.

The Andaman Is. DXpedition, led by
Miss Bharathi VU2RBI was to continue to
March 31. It should be noted that the aim
is also to activate Nicobar Is. Callsigns are
VU2APR from Andaman and VU4NPR
from Nicobar. The permission was, we
gather, finally given after VU2RBI had an
interview with the Prime Minister, Mr Rajiv
Gandhi who as readers will be aware is
himself a licensed amateur. At the time of
writing the author has heard people work-
ing them on 3.5MHz seemingly working
co-channel from Nicobar—not the fastest
route, one would have thought, for so rare
a spot as Andaman or Nicobar. Still, by
next time we will have a rather better idea
of what's what.

Top Band addicts will doubtless have
already become aware that KN4BPL/KH3
is on Johnston Is. and VKOGC on Macquar-
ie |s. is operational. HG3R has been report-
ed too outside of contest activity times.

On a different note, could we appeal to
UK Top Band stations ragchewing to avoid
the JA DX Window between 1.9075 and
1.9125MHz, JA2NQG/JD1 will be active
from March 27-29 from Ogasawara (Chi-
chijima Is.) transmitting on 1.908 and
listening on 1.805 and 1.825-1.830MHz.
By the time you get this, W7AWA /OY will
have come and gone during the hours of
darkness, 4S7VK will be on and so will
VU2ZLAM (with the QSL route via UY5YE).
SU1ER will be around, and there is a Cairo
phone number, 25-74-270 to ring for a
sked.
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Mistake

Last month’s column, in Short Wave
Magazine reported in good faith that
G3SEJ was on his way to the Falklands
and hoping for a South Georgia session.
This was repeated in at least two of the
weekly DX Bulletins, and so we accepted it
in good faith. Subsequently we had a
report from Stateside that he had landed in
the Falklands and that things were pro-
ceeding towards the S. Georgia exercise.
We have now received a letter from
G3SEJ which makes it clear he is not en
route for VP8, and please who the blazes
put the false information into the system?
We can only conclude that the thing was
another false rumour from the word go
from someone overhearing something on
the air and getting the copy wrong, or
alternatively that one of the DX Bulletins
had a genuine note, transcribed a callsign
wrong and others followed suit. Whatever
the cause, G3SEJ is, to put it politely, not
amused.

Here & There

Various odd points have cropped up in
the post. Reference GWBWJ in last
month’s piece in SWMW hearing his own call
being pirated, Richard Marris G2BZQ
notes that he had a similar experience
some years ago on 3.5MHz. Seems the
pirate was calling CQ—the thirty CQs
followed by 15 callsigns variety who
usually lack a receiver—and using the
G2BZQ call. Richard went back to the
pirate with “"G2BZQ de G2BZQ pse K"
which netted a 60-second carrier blast and
then silence. Richard didn’t chase it up
because he was at that time due to go
abroad on business, but wonders whether
the shock treatment was successfull

After that terrible snow, G2ZHKU (Shep-
pey) has been somewhat inactive, repair-
ing the damage. He has noticed that the
snow seems to have caused an increase in
the noise level, which still has not gone
back to normal. Having seen the newsreel
scenes of Sheppey on TV we wonder
whether it ever could!

Montserrat British W\:-sr lndnw
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One of the many QSL cards that have
found their way to the PW offices

Reports

On 28MHz, we have a letter from
G4HZW (Knutsford); Tony found nothing
of any import on the band, and his only
contacts from the TS-820 and two-ele-
ment quad were s.s.b. and f.m. to the
locals.
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Normally, G2ZHKU uses 14MHz quite a
bit, particularly his morning ZL skeds, but
for the current month the latter have been
totally unproductive. Thus all he can offer
is c.w. to 4X4NJ and K5EMM this month.

The author too has been far less active
than usual, largely as the result of a visit
from two grandchildren for a whole week
minus parents. It certainly makes one feel
the pangs of age; when they were collect-
ed and taken home, we thought of the
shack but fell sound asleep in the armchair
before we had summoned up the energy to
go upstairs . . . still, it was fun, for all that.

The 7MHz band has been popular this
time. G2ZHKU used c.w. to reach out to
K4EF, K2SG, K5MA, W3LPL, N4LS,
4X4NJ, N40OO, WISFR, W2MUM,
WOVW, K2ZLE/VPZM, W1AX, K4FU,
WI1RM, K5ZD/1, W4QM, YVA4TI, and
CO7RM.

G3BDAQ (Hastings) is not an habitué of
7MHz to any great extent, but John does
mention a couple of blasts on the band,
both of which netted him contacts with
4K1C, a Russian station in Antarctica.
Another interesting one was with
W2QHH; Howy always uses 25 watts or
less, and he was as good as the other Ws
worked. On a different tack, John says he
didn’t even try for the 3Y 1 group—he has
no ambitions for the DXCC Honour Rolll

Still with 7MHz, s.w.l. D. A. Whitaker
listened quite a lot in January, outside
working hours, and he notes around mid-
night HC1XM, 9K2CC, TZ6VV. TU2AX,
CE8B8ABF, HC10T, TI2HP, 4M2NY,
9Y4AT, LUZFFD, JY9RL, VU2CVP,
CO7RE. Around 0100Z there were
CU2AR, HIBFAN, YV1AJ, and around
0200Z 9Y4AT, J37AH, KP4A, PT9ZE;
0300 brought in CO7GC, KP2N, LU4LAV,
and 0400-0600Z showed three HC 1s and
HK3JJH. At 0600 there were HK3KIU,
KP4YD, 7X5AB. UZ9XXM/M, and for
breakfast David had 8R1RPN, EA9NN, and
VRBYL. There was a break till 1300 then
and for lunch David had 9M2AX, V85HG,
VKBAPW, HL1EJ, 7BOAH, followed at
1400Z by VS6DO and UDEDJ. Afternoon
tea was taken with UAOFF, and at 16002
there were V85GA, VE2SAB/4U, 3A2EE,
WL7E, 9K2EC, AB1AB, to be followed at
1700 by FT8WA, J28EM, S79LJ, Ul-
8CAJ, VU2DVP, 4S7VK, and UZOAWO.
1800 was the hour for HV3SJ, S79LJ,
SU1ER, and JY5EI, and at 1900 there was
TA3C. At 2000 we note UFBVR and
WP4A, while 2100 gave 7X5D, 9K2EC,
ON7UD/5N6, JY5CI, KHOAC, to be fol-
lowed at 2200 by SVODT/9, TRS8LD,
TU2AX, 9X5SP, VK6HD, VKB6ZB and
CNB8EL. That leaves the final hour of the
day to show JG1FVZ/S5N6, TRS8JLD,

K2BMI/KP2, DU7PI, HKOHEU, ZS5MY,
8P9CW, 5B4TIl, DU9RG, TZ6XN, and
VP2EC. Anyone prepared to settle down
to a little paperwork could almost con-
struct a chart of where propagation will be
found for the full 24 hours from that little
lot and a Prefix List.

The 3.5MHz band isn't a band where
people are overly keen to report results
unless they don’t normally hook a lot. The
real DXers who haunt the band have all
long since realised that the whole secretis,
apart from the best antenna one can
arrange for the band, to have a good
receiver in terms of dynamic range, and to
know how to drive it to its best; most of
them operate almost all the time with a
20dB attenuator pad in the receiver front-
end. There is also of course, the QRP c.w.
addict around 3.560MHz at any time of
day or night, and it is often rewarding to
look for them; indeed c.w. is far and away
the nicest mode of operation on 3.5MHz,
albeit there is DX about on s.s.b. as David
Whitaker's list shows. He heard VE8BRCS,
HIBRKM, TA4A, TZ6ME, IK1FO/5N2,
AP2ZR, 5B4TI, TA2D, CE3ESS, HKONK,
A92BE, HIBARG, 9Y4S0, K1DQV/KP6,
TK5BL/FS, PZ1DV, UZ9FZA, UDGFF,
KD2VX/HC1, CNBCC, 8P9AY, ZF2JA,
HJOLFD, TGONX, CM2JG, 3Y 1EE, HHOE,
HH5CB, DG1PJ/CB6A, YN3EG, TI9wW,
KL7Y. JB6LQE, XE1VIC, HK3ESU,
UB7BST, N7ERR, NN7F, 8P9AY, PJIEE,

YC4FRX, OX30X, ZL4KE, XL4BO,
JYS5AH, YI1BGD, YCEBXE, A4XJZ,
I8CZS/4S7, SU1ER, KHOAC, 7X2HM,

S79LJ, YCBGR, ZC4IT, HV3SJ, A92BE,
FM5BH, FM5WS, 8P9CW, OD5RH,
J88AQ, and HC5EA; again starting the list
at midnight and going through to midnight
again.
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A station worked by the Editor of
PW using a special event station
callsign

Finally, 1.8MHz. G2HKU mentions c.w.
with OZ1W, GBZY/EA6, GM3PFQ, and
EA8QO. David Whitaker heard NP4A,
UVIOFM, KNEM/5, 4X6DK, 4X4NJ,
YV4TI, VO1CU, HKOHEU, SV1SL,
TGONX, XE1L, HP3FL, HP1X X0, WOHW,
7X5AB, VP2VA, WOCM, CT3DL,

W3YO0Z, KC1U, plus Europeans. G3BDQ
found the band interesting but didn't oper-
ate much since the contest; he is easing off
a bit since he has got the cards in and sent
off for the DXCC on this band(!). Of the
better stuff worked on c.w., there was
KP2 EL, VO1HP, UVOFM, UA9JZ, a rarity
in UV3HD/UI1Z in Oblast 56, UA9CVG,
W2XX/CT3, and UL7IAQ. The s.5.b. sec-
tion turned up 7X2HM, on 1.845MHz at
2039Z on January 9, but no QSL as yet.
The contest came up with no really exotic
stuff, but lots of Ws, YV10B, KL7Y,
4X4NJ, SVIRP/SV7, UGBGAW, VP2VA,
VO1MP, NP4A, and KP4A. However the
real prize for G3BDQ, and indeed the most
interesting for us too, was the contact with
VK7BC, at 1921Z on January 17; his card
came in on February 6 and indicates that it
was full daylight at the VK7 end. It sug-
gests that this may in fact have been the
first ever G-VK7 contact. For those inter-
ested in Tasmania, the form is to try
around 1.832MHz, 1800-1900Z; VK7BC
uses an FT-901DM and is ex-G3VPL.

New Bands

Once again we have no reports on these;
strange how the reports here come in by
fits and starts, sometimes being in a large
proportion of letters, other times—zilch.

Other Points

Those who for years have followed the
adventures of Lloyd and Iris Colvin WBKG
and W6QL, will be sorry to hear that Iris
had a serious fall while in the Maldives. She
was taken to Colombo, Sri Lanka, for
surgery; it is also rumoured that the pair
went back to the Maldives and intend to
continue with the DXpedition rather than
return to USA. Up to that point, Lloyd and
Iris had made 9000 QSOs with 130 coun-
tries from the Seychelles stop. Let us hope
that WBQL is active and operational again
as soon as possible—the DX scene
wouldn’t be the same without their various
expeditions and the QSLs via Yasme.

All reports should be
sent in by:

Issue

July ‘87
August ‘87
September ‘87

Deadline
April 20
May 19
June 24

VHF Up

Reports to Norman Filch G3FPK
40 Eskdole Gardens, Purley, Surrey CR2 |EZ

As some readers will know | have been
writing the VHF Bands monthly column in
the Short Wave Magazine since 1975. It
was a popular and well supported feature
so | was pleased when the editor offered
me the opportunity to transfer it to PW.

The format will remain the same, the
bands covered being from 50MHz up.
However since there is an established
column for satellites, these will no longer
be included as a matter of course, likewise
packet radio matters.

The basic ingredients of VHF Up are
news about awards, beacons, contests,
DXpeditions and repeaters, individual
band activity reports and the annual and
all-time tables.
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Awards Tables

The SWM promoted two awards pro-
grammes and both will be continued under
the sponsorship of PW. The first is the
VHF Century Club, VHFCC, membership of
which is granted to readers who possess
QSL cards confirming QSOs with at least
100 different stations on a particular band.
However, this will no longer be available
for 144MHz as it is no longer much of an
achievement.

The second award is the QTH Squares
Century Club which, as the title suggests,
requires the possession of QSLs from 100
or more QTH locator squares. To date this
has been restricted to 144MHz and
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432MHz. The squares are the primary
ones in the original European QTHL sys-
tem, e.g. ZL, or their Maidenhead equiva-
lent which is 1091 in this example.

If you would like a copy of the rules for
these awards and a copy of the application
form -for the QTHCC, please write to
Practical Wireless, Enefco House, The
Quay, Poole, Dorset, BH15 1PP, marking
the top left corner ""Awards’’ and an s.a.e.
would be appreciated. These awards will
be processed by G3FPK and the certifi-
cates issued from Poole.

Although Amateur Radio is a leisure
hobby that we indulge in for relaxation, a
little friendly competition does no harm
and stimulates activity. To cater for this
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three tables will appear monthly. The first
is the Annual v.h.f./u.h.f. Table which
covers 70MHz, 144MHz, 432MHz and
1296MHz operation. One point is scored
for each administrative county or region in
G, GD, GlI, GJ, GM, GU and GW plus the 26
counties in the Irish Republic, El, and one
point for each separate country worked,
including your own, such as GM, F, EA,
etc. The countries are the DXCC ones plus
Sicily, IT9, and the Shetland Isles, GM.

The second is the Annual c.w. Ladder,
points being scored for each different
station contacted on the 70MHz, 144MHz,
432MHz and the microwave bands from
1296MHz up. Both these tables run for the
calendar year and are based on uncon-
firmed contacts from the home QTH. Sat-
ellite and repeater QSOs are not
recognised.

The third table is the QTH Locator
Squares, the starting date for which is
January 1 1975. The squares are the ZL or
I091 variety, the bands being 144MHz,
432MHz and 1296MHz. Again uncon-
firmed QSOs but no satellite or repeater
contacts.

The fourth table is an occasional one
devoted to 2320MHz progress, the 13cm
All-time Table. Here the points are the total
of counties, countries and squares
worked, unconfirmed. In the past, when
there has been some spectacular event to
report, space limitations have meant that
the squares table be omitted.

Abbreviations

Most of the abbreviations used in this
column will be obvious and will conform to
PW practice. Ar refers to auroral propaga-
tion, Es to Sporadic-E, m.s. to meteor
scatter, f.a.i. to field aligned irregularity,
e.m.e. to Earth-Moon-Earth often called
moonbounce, and tropo to tropospheric
mode.

It is usual practice to make the first
reference to a reader each month in the
form, ""John Smith G7AAA (WMD) .. ."
the WMD signifying the county code for
the West Midlands.

Subsequent reference to our John Smith
will be by callsign only. If there is reference
to an overseas station, it will usually be in
the form, "DL7QY (FJ) ..."" the FJ identi-
fying his European QTH locator square or
E-QTHL.

Which Locator?

For many years v.h.f. operators used a
five character code to locate their stations
and which was the basis for points calcula-
tion in contests. Being devised before the
age of the home computer, it was not very
logical for computer use however. More
recently, the Universal (Maidenhead) loca-
tor system using six characters has beenin
use but it is by no means well loved even
though much more convenient for comput-
er use.

For several reasons, | prefer the E-QTHL.
These include that the QTHCC award
records are all kept in this system, it takes
less precious space in this column to print
ZL than 1091, for example, and the micro-
wave operators virtually ignore the Univer-
sal system. But if you are a Universal fan,
then by all means use it when writing.

One problem is that all newcomers are
weaned on Universal so do not know their
E-QTHL. If any would like to know their E-
QTHL, drop me a line to the Purley QTH
with an s.a.e. stating the exact latitude and
longitude, or full National Grid Reference,
e.g. SJ 345992, and | will work it out.
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Band (MHz)
Station 70 | 144 | 430 |uWave| Points
G4ZVS — a8 | — | — |
GAXEN — 32 4 —_ 36
GODJA — 24 — — 24
G20HV — 23 - — 23
G4v0Z 9 — 3 — 12
G4AGO 2 4 2 — 8

Number of different stations worked since
Jan. 1.

Annual c.w. Ladder

Awards News

Congratulations to Serafim Matos da
Silva CT4KQ from Viseu (WA21e) who
joined the 144MHz QTHCC on February
24 . He is the first Portuguese member and
his certificate number is 77. His confirmed
total of squares is 102 comprising 23 c.w.
QS0Os and 79 on s.s.b. 58 contacts were
via Es, 25 by m.s. and only 19 were by
tropo propagation. The QSLs were from
28 countries and included 4U1ITU (DG),
CT3DK (IM12), three EA8s on various
islands in the Canaries and GM3X0Q/A
(ZT) in the Shetlands. There are now
QTHCC members in 17 countries.

Ela Martyr GBHKM (ESX) is member
No. 47 and was awarded her sticker for
125 squares on February 12. All QSOs
were on s.s.b. 18 by tropo, four via Es and
three via Ar modes. The choicest were
YU2WA/2 (ID), YUBZAH (JC) both via Es,
GMODRU (WS) via Ar and GM3X0Q (ZT)
and GM4SSA (ZU) by tropo.

lan Rose G1PDW (ESX) has the distinc-
tion of being the last recipient of a 144MHz
VHFCC award. His certificate was No. 392
issued on February 12. lan was licensed in
July 1985 his present station comprising a
Yaesu FT-480R, Microwave Modules
50W amplifier and a 7-element Yagi by
M.E.T. He lives on a large housing estate
the antenna being 9m a.g.l. He plans to put
up a bigger antenna and to take the Morse
test.

VHF Convention

The 1987 National VHF Convention will
be held on Sunday, April 26 at the San-
down Park Racecourse, Esher, Surrey. The
venue is on the A307 Portsmouth Road
between the Scilly Isles roundabout and
Esher. There will be no tickets available in
advance so everyone will have to queue up
and pay their £1.00 at the door. Under-
18s half price and under-14s get in free.

The event will follow the long estab-
lished pattern of all day trade show and
afternoon lectures. Les Hawkyard G5HD is
in charge of the exhibition and Geoff Stone
G3FZL has organised the convention part.
The UK Six Metre Group will hold its
Annual General Meeting there at 1130.

As usual there will be three lecture
streams. Stream A commences at 1415
with Angus McKenzie G30SS on Equip-
ment Evaluation. At 1515 John Regnault
GASWX discusses, ‘'Is your linear all it's
cracked up to be?"’ and the stream con-
cludes with a VHF Committee Forum
chaired by Keith Fisher G3WSN, this to
include an IARU Conference report.

Stream B starts at 1515 with Malcolm
Appleby G3ZNU giving a talk on the Cell-
net system, followed at 1615 by Henry
Neale G3REH on Receiving Weather Satel-
lites. The Remote Imaging Group will hold
its AGM after this talk.

Stream C commences at 1415 with Les
Sharrock G3BNL on "'Phase Locking Tech-
niques for Narrowband Modes," followed
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QTH Locator Squares Table

Band (MHz)

Station 1296 | 430 | 144 | Total
GImy — 116 397 513
Yozis _ 3 KL 378
GAlJE —_ —_ 338 338
GAKUX —_ 57 322 3719
GEGXP 30 140 307 | 47
GADHF —_ — 280 280
DLBFBD —_ 69 274 343
G3BW 15 38 | 269 | 322
G4NQC 63 99 250 2
G4DCV 25 Al 248 344
G4DEZ 44 29 248 N9
GJAICD 59 17 241 a7
GWALX0 45 100 240 385
G4SWX — — 239 239
GWATTU 37 87 238 362
GAXEN — 98 232 330
GARGK 35 92 230 357
G3FPK — — 219 219
G3UVR 63 113 217 393
14YNO - —_ 214 214
GBXVJ — 86 213 299
GASFY - — 208 208
G4MCU 25 82 20 308
GIEZF 32 86 200 318
GBECM — — 200 200
G4IG0 —_ —_ 198 198
GAMEJ —_ — 198 198
GBLFB — — 197 197
GBXVV 16 62 188 266
GEHKS — 65 186 251
GAMJC — 25 182 207
GOCHE —_ —_ 181 181
G3XDY 18 13 180 389
GATIF — 106 178 284
GEDER 10 104 117 351
G3coJ 4 102 175 | 321
G3JXN 80 126 172 378
GaYuz — — 168 168
GAXEK — — 167 167
(4SS0 — 54 164 218
G4D0L — — 154 154
GEHKM 12 98 152 262
G4YCD — 35 148 183
G1EGC — 40 144 184
G4AHGT — 52 142 194
GAMUT 24 87 140 251
G1KOF 21 85 138 244
GB0ZH — 82 136 | 218
GEMGL 50 89 135 274
EISFK — 13 131 144
GEPNN 58 94 128 | 280
G6YLO 32 104 128 264
GW8UCa —_ 81 128 209
GJETMM — n 128 159
GBTFI 19 141 126 346
GMOBPY —_ 54 123 177
G8ZDS — 4 123 164
GEXRK —_ — 17 17
GBMKD — 45 13 158
GEXLL - 36 109 145
GW3CBY 18 46 107 m
GBRWG — 13 105 18
GWBVHI — 48 101 149
GBTGK — — m 10
GEXTJ —_ —_ 98 98
GARSN 2 34 92 128
GBAJE 3 52 90 145
G4COM —_ 52 87 139
GANBS 56 35 B6 237
GAFRE ! B3 136 84 283
GAZTR 35 | 57 82 174
GILSB — 103 15 178
G1owa —_ — 12 12
GWBVZIW — — 69 69
GEMXL B 33 57 96
GIPOW —_— —_ 55 55
GOFBG,/PA — 17 54 n
GU4HUY — — 54 54
G1D0X 20 27 49 96
GOFOT — 54 49 103
GI1CRH — — 49 49
GMBBDX 13 N 41 85
GMOGDL — 7 38 45
GIHGD — 1 38 45
GBCSY 16 39 34 89
G2DHV 1 4 21 32
GIVTR —_ 19 B 25
GAJZF /P — 80 —- 80

Starting date January 1 1975.
No satellite or repeater QSOs.
“*Band of the month’” 144MHz.
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Annual v.h.f./u.h.f. table

January to December 1987

T0MHz 144MHz 430MHz | 1296MHz | Total
Station  |Counties Countries|Counties CountriesCounties Countries Counties Countries| Points

G1KDF — = 63 T 51 7 10 2 140
GEHKM - — 47 n 38 1 13 4 120
GILSB = — 46 9 38 10 — — 103
GANBS 28 2 2 3 40 10 14 B 100
G4DEZ - - 23 7 35 8 — — 84
G1SWH —_ 51 1 20 5 — — 83
GEMGL - - 25 6 25 2 1 3 B2
G3FPK — 49 9 — — — — 58
GWBVZW — — 44 B — — - — 50
G1PDW -— - 39 8 —_ —_ — — 47
G8XTJ | = 39 7 | = = [—= = 45
G4V07 19 3| — — |14 4| = — | 4
G4SEU 25 3 — — 4 2 — — 34
G1CRH — rom 31 3 - — —_ —_ 34
G4muT 15 1 10 2 2 2 3 l 32
GATGK == 28 4 — — - - 32
GAWND 25 1 |l= =|= =]|= —]| 2
G2DHV 3 1 17 2 3 1 — — 27
GBAJE — 1 3 12 5 —_ —_ 2
GIVTR 4 1 10 2 — —_ 17
GEXRK - - 8 (] —— - —_ 14
G4AGO 5 1 2 1 - 2 — — 1
GWAHBK 5 2| — — = | = = 7

Three bands only count for points. Non-scoring figures in italics.

at 1515 by Dave Robinson G4FRE on "The
Hitch Hiker's Guide to 13cm and Scm’.
This stream concludes with a Microwave
Open Forum at 1615.

This event is organised by the RSGB and
the doors open at 1030. | look forward to
meeting old and new readers.

Contest Nlews

Note that all times for contests and in the
band reports are UTC (GMT). The next
contest listed in the RSGB's diary is on
April 11/12 identified simply as
70/144MHz and s.w.|. Also on the 12this
the first of six sessions of the 10GHz
Cumulatives, the second leg being on May
10. The weekend of May 2/3 sees the
432MHz-24GHz event which is also a
European |ARU contest running for 24
hours from 1400. Unfortunately it has to
be assumed that the rules and times are
the same as in previous years because
they never seem to be published until the
last minute.

The RSGB/IARU contests all now re-
quire exchanges to include the Maiden-
head locator so champions of the E-QTHL
system will be delighted to learn that the
Dubus-Info Magazine, published by Claus
Neie DL7QY is sponsoring further con-
tests coinciding with them. The dates are
the first weekends in May, July, Septem-
ber and October. The first of these events
was on March 7/8.

Contest exchanges consist of RS(T) plus
serial number and E-QTHL. Each QSO is
worth one point and every different square
worked counts as one bonus point, so 200
contacts with 44 squares would be worth
200 x 44 = 8800 points. There are several
sections; single or multi-operator, c.w.
only or mixed mode and individual bands.
If you used c.w. only on your own on
432MHz, your category would be
432/single/c.w. for example.

No satellite, repeater or moonbounce
QSO0s are allowed. Entries must be sent to
the adjudicators by the end of the month in
which the various events occur. The
144MHz logs go to Edmund Ramm
DK3UZ, P.O. Box 38, D-2358 Kaltenkir-
chen and those for 432MHz and above to
Frank Fischer DL4EA, Kélner Strasse 133,
D-4000 Dusseldorf 1, both addresses in
the Federal German Republic. DL7QY has
sent a copy of the certificate which the
winners will receive and it is very neat.
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Repeaters

On the home front there is news that a
new u.h.f. repeater became operational on
February 18. It is GB3HL located at Hilling-
don, West London and is on RB3,
433.075MHz. The input frequency is
434 675MHz.

While we are used to linear transpon-
ders in orbiting satellites, there are no such
repeaters in the UK on the ground. Not so
in Holland though. During the good tropo
conditions at the end of January/begin-
ning of February, Tony Collett G4NBS
(CBE) reports a two hour QSO with
PE1EWR through PIBASD.

This is known as the Amsterdam Linear
Relay and it receives signals between
432.525 and 432.55MHz transponding
them to 1296.625 to 1296.65MHz. This
repeater is located at CM55g and runs
about 10W output to an omni-directional
horizontally polarised antenna 55m a.g.l.
When not being used to relay signals,
it changes to beacon mode on
1296.647MHz. John says there are similar
transponders serving Rotterdam, PIERTD
on 1296.35MHz and in Eindhoven.

Band Reports

Due to the difference in February dead-
lines for the v.h.f. columns in SWM and
PW, this has been a very short "month’".
The following reports are based on rea-
ders’ contributions from the last week in
January to the end of February.

The 50MHz Band

At this time of the year, activity on the
band is minimal apart from a few stalwarts
who use m.s. mode to work long dis-
tances. Compared with 144MHz (2m)
m.s., QSOs are much easier to complete
even with the low e.r.p. limitation. One
who takes great advantage of this is Paul
Turner G41JE (ESX) who has made over
600 such contacts all-time.

Rod Burman G4RSN (BRK) and John
Baker GM3MHW (PWS) summarised
their first year of activity since the band
was released to all Class A licensees and
both are quite satisfied with what they
have achieved. Those looking further afield
wil be glad to know that Eamonn Gilmar-
tin EIBEF is now active from Co. Donegal
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The list of county codes used in

VHF Up
England G
Avon AVN
Bedfordshire BFD
Buckinghamshire BKS
Cambridgeshire CBE
Chestire CHS
Cleveland CVE
Cornwall ChL
Cumbna CBA
Derhyshire oYs
Devon OVN
Dorset DOR
Durham OHM
Essex ESX
Gloucestershire GLR
Hampshire HPH
Hereford & Worcester HWR
Hertfordshire HFD
Humberside HBS
Isles of Scilly 105
Isle of Wight 1ow
Kent KNT
Lancashire LNH
Leicestershire LEC
Lincolnshire LCN
Greater London LON
Greater Manchester MCH
Merseyside MSY
Norfolk NOR
Northampton NHM
Northumberland NLD
Nottinghamshire NOT
Oxfordshire OFE
Shropshire SPE
Somerset Som
Statfordshire SFD
Suttolk SFK
Surrey SRY
East Sussex SXE
West Sussex SXW
Tyne & Wear TWR
Warwickshire WKS
West Midlands WMD
Wiltshire WLT
North Yorkshire YSN
South Yorkshire YSS
West Yorkshire YSW
Isle Of Man GD
Isle of Man 10M
Ulster Gl
Antrim ATN
Armagh ARM
Down DWN
Fermanagh FMH
Londonderry LDR
Tyrone TYR
Jersey GJ
Jersey JER
Scotland GM
Borders BDS
Central CTR
Dumfries & Galloway DGL
Fife FFE
Grampian GRN
Highlands HLD
Lothian LTH
Drkney OKE
Strathclyde SCD
Tayside TYS
Western Isles WIL
Shetland Islands GM
Shetland Islands 5D
Wales GW
Clwyd CWD
Dyfed DFD
Mid Glamorgan GNM
South Glamorgan GNS
West Glamorgan GNW
Gwent GWT
Gwynedd GOD
Powys PWS
Guernsey & Deps. GU
Alderney ALD
Guernsey GUR
Sark SRK

in VO square. He uses a Yaesu FT-680R
transceiver and 5-ele Yagi by Tonna and is
keen to work British stations. Eamonn is
open to proposals for m.s. skeds on
50MHz (6m).
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The 70MHz Band

The Cumulative contest started on Feb-
ruary 1 and G4NBS took part. Tony
thought conditions were very poor until he
realised his antenna relay was faulty. After
cleaning the contacts signals were some
30dB stronger and he finished the session
with 33 QSOs to 24 counties and worked
EISFK/P in Co. Dublin.

Jerry Russell GASEU (WKS) has been
operating mobile using a 0.375A whip on a
1.8m pole mounted on the roof rack. This
attracted the attention of the police who
asked him if it was legal and was he from
the BBC. This mobile activity has been
used to activate many WAB squares not
otherwise workable on 70MHz (4m). Jerry
was due to move QTH to a better site soon
after he wrote.

John Jennings G4VOZ (LEC) participat-
ed in the February 1 and 15 legs of the
Cumulatives. G4HGI (MSY) was a new
station worked on s.s.b. John says that
several stations complained that the DX
was hard to work. He suggests there are
two reasons for this. First that "casual
stations”” come on for an hour or so
answering CQ calls from stronger stations
but others cannot work them as it is not
“their’’ frequency. If they called CQ them-
selves more people would be able to work
them. If they stayed on a while after the
activity period it would also help.

Second John suggests that distant sta-
tions may not realise that by operating
within only 25kHz of 70.200MHz their
weak signals are very likely to be
swamped by strong southern stations.
Therefore he proposes that
70.14-70.15MHz be "‘reserved solely for
El, Gl and GM calling."” Finally he asks that
readers be reminded that Tuesday nights
are activity nights. Roger Banks G4WND
(WKS) telephoned his latest scores and
mentioned he had driven all the way to
Cleveland so that G4VOZ could work that
rare county. How's that for dedication?

The 144MHz Band

EIBEF confesses that 144MHz is his first
love but Eamonn has almost given up m.s.
activity, *". .. due to the number of false
claims for contacts.”” He will consider
proposals from genuine stations who need
VO square though. Dave Ackrill GODJA
(WMD) uses low power c.w. and during
the good tropo conditions between Jan-
uary 30 and February 1 he worked G4TNI
(NHM) using a 30m long wire antenna.

Bob Nixon G1KDF (LNH) leads the
Annual Table yet reports February as
being a quiet month with no DX. Paul
Brockett G1LSB (LCN) echoes these sen-
timents and spent most of his time on
430MHz, lan Rose G1PDW (ESX) has not
been too active but did add GMOBQM/P
(DGL) on February 12 and on the 15th
GW4RRA /P (PWS) for more table points.

George Haylock G2DHV (LDN) has
been a reader of PW and SWM since
before World War Il so has over 50 years’
experience as an s.w.l. and transmitting
amateur. His QTH is a bit of an r.f. black
hole so DX does not come easily. Never-
theless he enters our various tables. Pat
Billingham G4AGQ (SRY) has also been
enjoying working QRP c.w. stations and
mentions FX1JOH in Rouen and FD1LMW
in Paris who was using 1W on January 23,
and FD1JLQ in Calais on February 1 also
using just TW.

Bryn Llewellyn G4DEZ (ESX) carried
out some revealing tests with Derek
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Brown GB8ECI (LCN) on February 18 on
144, 430 (70cm) and 1296MHz. On
144MHz using 40W to a 17-ele Yagi at
15m, Bryn was S1-3; on 430MHz (70cm)
50W to 18-ele at 15m produced S9, while
10W to a group of four 55-ele Yagis at
15m on 1.3GHz (23cm) got an S5 report.

John Wimble G4TGK (KNT) took ad-
vantage of the lift conditions at the end of
January and worked G4IJM in Cleveland.
Relative DX for him and the first time in
two years he has even heard anyone from
that county. He is a keen Worked All
Britain operator and has just reached his
600 WAB areas on 144MHz. GU1WJA
and GJ6WRI were two new parishes for
John.

January 31 was quite a day for John
Palfrey G4XEN (NHM) when around
moonset he heard W5SUN calling CQ. He
called him several times and after a few
minutes received ""G4XEN? W5UN," but
no "'O" report. Although no QSO resulted
John's 90W to a 14-ele Parabeam did
make the approximate 800 000km round
trip. On a more “‘local’* note he mentions
the good lift conditions at the end of
January which produced excellent signals
from the nearer German squares plus a few
Danish stations for others.

Colin Ford G4ZVS (WMD) currently
heads the 1987 c.w. ladder but reports
conditions as having been very flat most of
the time. On February 20 he did get
through to G3IDX (SXW) though. On Jan-
uary 31 Mike Johnson G6AJE (LEC) had a
40 minutes QSO with ON1BSE (CL62c) at
§9, discussing 50MHz Es among other
topics. No fading or flutter at all in that
contact. The next day Mike worked DJOYE
(EN14a) for the first German this year.

GEHKM (ESX) had her first CQ call on
February 3 answered by G1IWAY (CVE)
and later worked GM4CXM (SCD). Cornish
beacon GB3CTC was S5 on the morning of
the 21st and her CQ call was answered by
G1EXH (DVN) who was only using 1.5W
and who has decided to stay QRP this
year. Ela was then called by G6YXT (DVN})
who was only using 100mW at first.

Mike Huggins G6XRK (ESX) has a
potent station consisting of an lcom IC-
251E with MuTek ‘‘front end” and a
Dressler D200S amplifier running 400W.
The feeder is Pope H-100 coaxial to a 17-
ele Tonna Yagi at 10.6m. He also uses a
GaAsf.e.t. pre-amp. He refers to the end of
January lift as a “‘tiny, tiny tropo’’ event
which brought a few DLs in EO square.

Pete Hizzey G6YLO (KNT) has recently
moved so probably will not be active for a
few more weeks. The new QTH in Herne
Bay has an all round clear take off so he
may not devote much time to 144MHz as
he contemplates 5:6GHz (6cm) and 10GHz
(3cm) activity.

John Fitzgerald G8XTJ (BKS) reports
no real DX in spite of periods of anticyclon-
ic weather in February. He did add to his
table score GBXAZ (WRS), GEPBW (DYS),
GWBEJNE (GNS) and GOFIO (SXE). He is
very active in the WAB nets and, as Public
Relations Officer for their awards, reports
much activity in the Winter Award pro-
gramme. To this end, G4RRA, G4WKY
and G6SLZ attracted much attention when
they activated rare WAB squares on the
Welsh border one February weekend.

Auroral activity is at a very low ebb now
and likely to remain so for a year since the
magnetic minimum seems to lag behind
the sunspot minimum by that amount of
time. The only people likely to enjoy Ar
propagation are the Scottish operators
and John Eden GMOEXN (HLD) is well
placed for this. He is the most northerly
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British mainland station and reports se-
veral events.

Between 1730 and 1830 on January 28
beacons SK4MPI (HU), DLOPR (EO) and
GB3LER (ZU) were auroral but no other
stations were heard. Other January events
were on the 16th, 20th, 22nd and 27th.
Tropo propagation was good on February
1 and John contacted DLBHCZ (FN), PE-
1DAB (CN), DJBPB (EO), PA3DTQ (CM),
PE1LDX (CN), PE1KLQ (DL) and at 1710
OZ1DAQO (FP). The DLOPR beacon was still
detectable at 2300. He reports that the
Shetland stations were disappointed that
their CQ calls went unanswered most of
the time, even though the DLOPR beacon
was S8 for long periods.

g e
DquV

A station worked by a Practical
Wireless special event station

The 430MHz Band

Charles Coughlan EISFK (Cork) has
been busy evaluating antennas comparing
a home-brew 15-ele quagi with a 21-ele
Tonna Yagi. Preliminary tests with
GW3KJW on Anglesey suggest the quagi
is a little better even though its boom is
1.2m shorter. However more tests were
due to be carried out before reaching
definite conclusions.

EIBEF had no antenna on his mast when
he wrote but reckons he will be in opera-
tion again by early summer, once the
windy season has passed. G1KDF found
things rather quiet until the contest on
February 22 which Bob found quite good
with plenty of UK activity. He completed
83 contacts in 13 new 1987 counties,
best DX being EISFK.

G1LSB now has 103 squares worked on
the band and Paul is up to ten countries
worked this year. He did well in the end of
January lift working DLs in DK and DL
squares, ON and PA plus OZEHY (EP),
0Z7LX (FP), SM70EL (GP), OZ2FF (GQ)
and SM6ESG (GR). Gerry Schoof G1SWH
(MCH) in the same period worked DL2KBB,
G4WCJ (DOR), GJ4ITG and G4DFI (LDN).
He has had several tries at working
GMBTKS in Stornoway (WIL) and has been
heard but concludes that 2W is insufficient
under normal conditions.

G4AGQ used 10W of c.w. to a 19-ele
Yagi on January 31 to work PA3AEX in
Utrecht who was only running 1W and
indoor HBOCV antenna, followed by
DJ9RX (EN) for a new square. G4DEZ was
trying to work into OZ in the aforemen-
tioned lift so was surprised to be called by
HBOAEN/P (DG). In the February 22 con-
test Bryn reckons the conditions from SE
Essex were flat but he did contact six DLs,
about 20 PAs, some ONs, a couple of Fs
and GJ4ICD.

G4NBS thought conditions were slightly
up for the contest in a WSW/ESE direc-
tion. Lots of activity early on but Tony
found it hard going during the last half of
the event. Even so, he made 103 QSOs in
seven countries and 20 squares. Best DX
was GMETIA (XP) at 490km and assorted
continentals were worked at good
strength.

OF: KURT ZAAN
HAUFTSTRASSE T
QTH: 7157 MURRHARDT/WTTRG,
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GBAJE worked PE1JVH (CM) at 0838
on January 31 and the PE was attempting
WARB on the band. Later on Mike worked
DG8EAJ (DL), FC1DRE {AJ), ON4AQO (BL)
and the next day DK4Ll (EQ). GEHKM
operated for the whole six hours in the
fixed contest making 103 QSOs. Ela high-
lights LD2KBB (DK), ON4AQO and 12 PAs.
She also worked G1DOX (CBA) and
GI1GEY (TWR).

Philip Ruder G6MGL (LDN) also
worked G1DOX in the contest but did not
hear one GW station. He reports a fair
amount of activity.

The Microwave Bands

EISFK writes that he hopes to operate on
1.3GHz in the future from VL square.
Charles does quite a lot of —/P operating
so maybe he will be able to activate some
of the rarer Irish squares. GBMGL operates
on 1.3GHz but Philip says he has not done
so much yet this year. GBAJE has a
1.3GHz transverter under construction
which could result in Mike's being on the
band in the near future.

GODJA is a keen experimenter on the
s h.f. bands and currently operates on
80GHz from portable sites. Dave has
worked G4RIO/P, who was on Barr Bea-
con, from Lickey Hill, the QRB being about
23km. Dave has equipment for the 24GHz
band up and running too, so should have
some success to report in the coming
months.

G1KDF suggests an activity night on
1.3GHz might be worth considering. Bob
rightly points out that the 430MHz Mon-
day activity night idea has been quite a
success. John Tye G4BYV (NOR) oper-
ates on 1.3GHz and above pretty well
exclusively, He mentions that F1EZQ (CH)
was a new square on 1.3GHz. On 3.4GHz
(9cm) he has contacted PAOWWM (CM)
and DF1EQ (DL) the latter with 59 reports
each way. On 2.4GHz John reports QSOs
with G3ZTR (Z0) and G4PMK (ZL) but in
the lift period on January 31/February 1,
although all the G beacons were S9,
activity was very low.

This lift was enjoyed by G4DEZ but Bryn
reports that it only brought stations up to

the D line of squares on 1.3GHz. On
February 4, after contacting ON4YZ on
430MHz, they tried 1.3GHz over the
304km path making it easily. Bryn was S6
with Paul and he S2 with Bryn, a surprising
achievement since ON4YZ was only run-
ning 300mW to a single 23-ele Yagi and
conditions were flat. No doubt Bryn's 220-
ele antenna group helped. Time and again
Bryn has found that TX power is not
essential to work over long distances on
1.3GHz or 430MHz, whereas on 144MHz
it can be a different story.

Again referring to the lift period, G4NBS
had a rewarding time in spite of bad radar
QRM from the Dutch direction to add to the
Syledis racket on 430MHz. Stations
worked included DGBEAJ, ON50F, DD3KL
(DK), PE1JMZ (CL) and DF7KB (DK) on
January 30/31. On February 1, Tony
found GW3CCF (CWD) and 0OZ1QZ and
0Z20E in EP square, all these on 1.3GHz,
and he mentions that the longer distance
QSO0s were only made after the nearer ONs
and PAs had dropped out completely.
Even so, no Norwegian stations were
heard.

GBHKM got going on 1.3GHz just in time
for the lift at the end of January. Ela’s first
continental QSO was with DL1EBR (DL) on
January 31. At the time lossy UR67 feeder
was being used with the 23-ele Yagi, and
no RX pre-amp. PAOEZ, PAORDY and
PAOWWM all in CM were worked and
G3ZTR (Z0O).

After this, a 6m temporary mast was put
up with a pre-amp at the mast head,
subsequent QSOs being with PE1EWR
(BL), PAOFRE (CL), ON1JO (BL), GBIFT
(HFD), PA3EQK (CM), GBOPR (HPH),
G8XIR (KNT) and the best DX of the day,
DJ6JJ (DL} at 460km. The only QSG on
February 1 was with PE1KKY (CL) for
whom Ela was the first contact outside
Holland.

Interference

G4NBS is having TVI problems again
and wonders if his neighbours ever take
time off to eat. Tony has had complaints
from early morning to late at night most
days of the week. His problem band is

70MHz and he is open to any suggestions
on how to keep the r.f. out of his neigh-
bour’s and his own TV sets. Oddly enough
video recorders are not affected.

One point that occurs to me is that some
p.a. stages, while appearing to operate
properly with all the right meter readings
and satisfactory reports from others, are
also taking off at v.h.f. or u.h.f. This can
only be detected positively by careful
monitoring with a spectrum analyser. It
seems that solid state p.a. stages are more
prone to this than are their valve
equivalents.

By contrast, GBXTJ is suffering from
interference on 144MHz from a nearby
Ambassador telephone system which
makes the band useless in certain direc-
tions. Complaints to British Telecom have
got John nowhere and they seem to think
that if they ignore the matter it will go
away. | have suggested to John that he
write to BT Chairman Sir George Jefferson
and if that fails, to raise the matter of this
breach of the Wireless Telegraphy Act
with his Member of Parliament.

Sign Off

| hope that regular PW readers will like
this new style presentation of v.h.f. bands
material since it has always seemed to
satisfy SWM readers these past few de-
cades. All your suggestions will be careful-
ly studied and please note the cast iron
deadlines. | have always given these for
the next three months for the benefit of
those who may not get the magazine for
some time after UK publication dates.

All reports should be
sent in by:

Issue

July ‘87
August ‘87
September ‘87

Deadline
April 20
May 19
June 24

RITY

Reports to Ron Haom

Faradoy, Greylniars, Storrninglon, West Sussex R20 4HE

Nigel Final (Hackney) has a Sony
ICF2001D receiver with an active antenna
and a Spectrum computer, which he uses
for receiving amateur RTTY transmis-
sions. Not wanting to miss any signals, he
asks about popular frequencies. | suggest
Nigel, that you tune carefully around 3.59,
7.04, 1409, 21.09 and 28.09MHz and
also make sure that you know how to
select the speed (usually 45 baud) and the
mode (normally forward) on your comput-
er. The program instruction book should
tell you about this.

Steve Beazley (Chingford) has copied
RTTY signals for about 3 months and
already has 49 countries to his credit,
“The evening of February 14 was excel-
lent on 14MHz,"" said Steve, after logging
signals from Dominican Republic, Ecuador,
Guatemala, Mexico and Venezuela in 90
minutes. Steve's log for the month ending
on February 18, contains 18 stations from
7 countries on 3.5MHz, 197 entries, in-
cluding 37 ltalians, from 42 countries on
14MHz and 2 countries, Puerto Rico and
the USA on 2 1MHz
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“"The QSL manager for HV2VO is
I0AOF,"”" wrote Steve. He also told me that
Gilwell Park Scout Group, Chingford, has
its own amateur station with the callsigns
GB2GP, G3WGP and GBWGP and that
they sometimes use RTTY for major
events and hope to have a permanent
RTTY station in the near future. Keep a
look out for them readers and you may
well get one of their special QSL cards, Fig.
1.

“'Data mode loggings this month have
not been as extensive as last,”” wrote Len
Fennelow G40DH (Wisbech). On the
subject of AMTOR said, A reasonable
number of AMTOR stations have been
received, but the mode does seem to me
to have declined considerably in activity
during the last few months."

However, during the month prior to
February 17, Len copied AMTOR signals
from the 5 countries on 3.5MHz, 2 on
7MHz and 14 on 14MHe, listed in Fig. 2.
His RTTY log for the period, containing 39
countries, is included with Steve's and
mine in Fig. 3.
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Fig. 1: The QSL card from the Gilwell
Scout AR Group

During the weekend, January 31/Febru-
ary 1, | logged 4 RBBS mailboxes from
Spain under the callsigns of EA7ALH,
EA7BTQ, EA7CSQ and EA7FVH, all oper-
ating on 14MHz RTTY. At 1004 on the 1st
| copied, "EVERY 3 MINUTES ON AIR THE
MAILBOX", from EA7BTQ and like the
others, giving users precise instructions
for accessing the box. Have a tune around
14.088 and 14.092MHz and let me know ,
what you find.
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LOSING DX?

ANTENNA TUNER for outside or INDOOR antennas, end-fed
LONG WIRES or dipoles, BOOST DX and reduce interference
100kHz-30MHz in 6 overlapping ranges, IDEAL for FRG7700 etc or
10W TX, BANDPASS design with pre-wound high Q coils and
expensive air dielectric capacitor, only £28.20, get MORE DX.

ANTENNA FAULT? Poor reports? Not getting out? Check FAST
with an ANTENNA NOISE BRIDGE, measure resonance 1-
160MHz and RADIATION RESISTANCE 2-1000 ohms, SIMPLY null
the noise, only £24.20, GET answers, MORE DX.

NEW AUTOMATIC ANTENNA ROTATOR - Aerial Techniques introduce Each fun-to-build kit {ready-made to order) includes ALL parts,
their new automatic, economical rotator system for improvement of CASE, pcbs are fibre glass, instructions, by-return postage, (Europe
radio and television reception. ldeal for DXing and domestic use {(pull in same, Giro 21.923.4000) and list of other kits.

alternative out of area ITV regions), the full mount rotator accommo-

dates ALL types of TV & FM aerial, large or small, having 192 Ibs/in of
45 (PS) Old School Lane, Milton, Cambridge.

maotor torque. The system consists of two major components, the
automatic control box and the rotor head unit, the vertical carrying
capability of the latter is 45kg. The additional Support Bearing may be
used for heavier load applications {up to three aerial arrays may be
employed, depending on size). The attractively styled Control Consol
features continuous indication of beam/aerial heading, telling you the
aerials position at all times. Bracket for Rotator support mast up to
52mm (2” approx) in diameter, stub/rotation mast is up to 40mm (1%%"

approx) in diameter

KINGROTOR Automatic Antenna Rotator and Control Consol (uses 3 PLEASE MENTIoN
core cable) ; £39.95

SUPPORT BEARING for heavier load applications £13.95

YOKO model F1 VHF/UHF Multiband 5" screen Television. System B/G/I

operation (5.5/6MHz sound) for UK & Continental use, ideal for TV-
DXing, covers Bands 1, 3 & UHF; 12v battery & Mains operated (SAE
leaflet) £89.95

(Carriage & insurance on above television £4.95)

‘A TV-DXers Handbook’ completely new and revised edition by Roger

Bunney, a must for ALL DX enthusiasts £5.95
We are the specialist aernial company for all installations — domestic,
fringe, distribution and DX. Try our comprehensive and illustrated
Catalogue at 65p full of all the latest equipment, please include SAE with

any other enguiries.
All prices inclusive of VAT & Carriage Delivery normally 7-10 days.

ACCESS & VISA Mail and Telephone orders welcome.
B AERIAL TECHNIQUES (PW) A ADVERTI EM ENT

11, Kent Road, Parkstone,
Poole, Dorset, BH12 2EH. Tel: 0202 738232. N

MICROURVE MOoULeS Lo

LINEAR AMPLIFIERS FOR EVERY OCCASION )

AVAILABLE NOW
— THE NEW
50MHz TRANSVERTERS

WITH EITHER 144
OR 28MHz IF’s.
ONLY £289.80 inc VAT.

MM144/30-LS MML432/30-L MML144/100-S

PRICES lincl VAT) ¢
MML144:30-LS  2m 30W Linear, 1 or 3W input 98.90 B
MML144/50-5  2m S50W Linear, 10W input 106.95 B
MML144/100-5  2m 100W Linear, 10W input 149.96 C

MML144/100-HS 2m 100W Linear, 25W input 159.85 C
MML144/100-LS 2m 100W Linear, 1 or 3W input 169.97 C
MML144/200-S  2m 200W Linear, 3, 10, 25W input  369.84
MML432/30-L 70cm 30W Linear, 1 or 3W input ~ 169.05
—— + MML432 /50 70em 50W Linear, 10W input 149.50
rmaghiersnld MML432/100 70cm 100W Linear, 10W input 334.65

Post/Packing: B = £4.91, C = £5.60, D = £6.98

CLUB SECRETARIES PLEASE NOTE. . .

FOR CLUB LECTURES IN 1987 RING MICK, G4EFO ON 0403 730767

i IF IT'S MICROWAVE MODULES IT’S GOT TO BE GOOD MipLisaes008

= —

MICROWAVE MODULES Ltd HOURS:

BROOKFIELD DRIVE, AINTREE, LIVERPOOL LS 7AN, ENGLAND MONDAY-FRIDAY
Telephone: 051-523 4011 Telex. 628608 MICRO G 9-12.30, 1-5.00
CALLERS ARE WELCOME, PLEASE TELEPHONE FIRST E.&O.E. )

VISA

.

\ WELCOME
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During this period, January 26 to Febru-
ary 25, | copied RTTY signals from 11 " Froquency (M Froquency (MH:)
countries on 3.5MHz, 5 on 7MHz, 26 on Country (Prefix) 35 7/ 14| 21 Country (Prefix) 35 7| 14| 21
14MHz, including HI, JA and VE and 9 on Alaska (KL7) X Italy (1LIK,IT) Xl X
2 1MHz, with the best DX coming from HP, Argentina (LU) X Japan (JA) X| X
JA, LU and PY. Among the special interest Australia {VK) X Lebanon (0D) X
signals that | read was a club station g”lst"? {IGE}E ia X X Mallal 19H!3}T3 X
UZBAWF, in the USSR, at 1755 on Febru- earic bs {EAG) X adeira (CT3) X
ary 5, a very strong signal from JA1ACB Belgium (ON) X X Mexico (XF) X
printing 'CQ AFRICA" at 0825 on the EISIIL{PUE X[ X Nigeria '[5?," X
15th, OHB6VM operating from the club C:E:rai{ ) X Norway {LA) X1 % X
: : . y Is (EAB) Xl X Pakistan (AP) X
station OHBAD, | think from an electronic Ceuta & Melilla (EA9) x| X Panama (HP) X
show, at 0823 on the 19th and HBOHK Colombia (HK) X P Rico (WP
keying, “CQ WORLD CHAMPIONSHIP Ciba (CO) X S il ¥
CONTEST arount;! 0850 _OI"I the 21st. The Czechoslovakia (OK) X PDflUga| cn X
Finnish and Russian stations were both Dominican Rep (HI) X Rumania (Y0) X
subject to QRM, which, as you can all East Germany (Y2) X X San Marino (T7) X
guess, became predominant at that most Ecuador (HC) X Sardinia (IS) x| X
critical time when the callsigns were being England (G) x| xl x Scotland (GM) X X
transmitted. Fig. 3 p Eire (El) X X Sicily (IT9) X
! Equatorial Guinea (36) X Spain (EA) X| X
. rance witzerlan
Country (Prefix) 35/ 7] 14 Gabon (TR) X Ukraine {unI ! vl &
Canada (VE) X Gozo & Comino (3H4) X Uruguay (CX) X
England (G) X Greece (SV) X X USA (W) x| X
France lHi-I]A} X § Greenland (0X) X USSR (UA,UB) X X| X
Hungary Guatemala (TG) X Vatican (HV X
Italy (LIKIT) X Hungary (HA) X Venezuela (v}w X
Northern Ireland (Gl) X Indonesia (YB) ¥ Wales (GW) X
Norway (LA) X X Isle Of Man (GD) X West Germany (OF,DJ,0L) X| X| X
Portugal (CT) X Israel (4X) X Yugoslavia (YU) X
South Africa (ZS) X
Spain (EA) X X
Switzerland (HB) X . .
USA (W) X All reports should arrive by: April 24 for the
Venezuela (YV) X , - . .
Wales (GW) X July ‘87 issue; May 22 for the August ‘87 issue
West Germany (DF,DJ,DL) X| X[ X . .
Fig. 2 and June 26 for the September ‘87 issue

Amateur Satellites

Reporls o Pal Gowen G3IOR

| 7 Heath Crescent. Hellesdon, Norwich. Narlalk NRG 6XD

Regular readers may detect a slight change
of emphasis in our column devoted to
space happenings and satellites this
month and from now on, as a brand new
column has been started in Short Wave
Magazine entitled "'Info in Orbit"". This will
take some (but not all) of our weathersat
information, and some of the space orien-
tated media that is mainly of interest to the
listener only, leaving us with a little more
space in this column to devote to those
who are mainly engaged in two-way com-
munications on the amateur transponder
satellites.

This does not mean to say that Short
Wave Magazine will not carry amateur
satellite information, or any more general
matters of space interest, nor does it mean
that Practical Wireless will cease to cover
the interests and activities of those who
do not have the means of actually trans-
mitting through the transponders aboard
the satellites themselves. Whilst we urge
those mainly interested in weather satel-
lites to both see and contribute to the new
column, we shall still find the space for
some of the more generally interesting
items of the wider field of satellites here,
and continue with most of our original
coverage.

Thus, we shall still cater for those rang-
ing from the strict beginner and the casual
observer right through to the more com-
plex and demanding propagation path be-
haviour, ultra-DX QSOs, and wide-ranging
space-science aimed at the specialist, ac-
cording to interest shown and feedback
received from you, the readers and
contributors.

To start this month, we begin with our
usual round up of the more popular "Ham-
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sats’’ which have always seemed to stim-
ulate the most interest and activity from
our readership.

OSCAR-10

We are now in the period that sees
QSCAR-10 with a very bad sun angle, that
is to say that the orientation of the satellite
in respect of the sun is such that the solar
panels are some 90 degrees offset, and
little sunlight, vitally necessary for battery
charging, is being seen by the cells. The
power available will fall to only 7 per cent
of that required in late March, and 70 per
cent has been calculated to be needed to
run the system. lllumination of the solar
cell panels is the most important parame-
ter of all in the power system, and falls
with the angulation of the panels away
from the sun. The illumination is equal to
100 x the cosine of the sun angle, and as
the spacecraft’s spin axis lies almost ex-
actly in the sun'’s orbit plane, the illumina-
tion dips close to zero every 180 days.

Absolutely nothing can be done about
this sad situation by the AMSAT com-
mand station network, as the loss of
memory by the IHU is such that commands
for magno-torquing the satellite to turn the
cells into the sun are ineffective, and the
complex program for pulsing the coil mag-
nets that turn the satellite in earth’s field
cannot be effected.

Already in February we were seeing
signs of frequency modulation on the
beacon. It is thought to be brought about
by the variable demand of power being
greater than that available from the sun,
thus reducing the available voltage to that
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below the stabiliser setting. This shifts the
beacon frequency by the slight instability
brought about by "'pulling’’ the oscillator at
peak demand periods. When first noticed
in early February, it was exaggerated due
to both beacons being suddenly found on,
by self decision, and not by command
dictation. The higher frequency engineer-
ing beacon demands some fifty watts of
power from the power budget, thus loads
the battery heavily. Add a few high power
users, and a critical situation develops!

Also at that time, the first signs of
severe spin modulation began to appear,
brought about by the off-axis pointing of
the antenna array, thus only giving the
spinning side lobe offset radiation towards
earth. The antenna pointing, termed the
attitude, is in line with the spin axis, and is
expressed as a longitude and a latitude in
the same sense as solar azimuth and
elevation. It is fixed in space, so that
although it ideally points to earth at apo-
gee, the perigee of the spacecraft sees it
pointing away from earth into space. The
offset angle from earth, varying according
to both observer location and the changing
satellite attitude is called the squint angle.
The greater the squint, the further the main
lobe displacement, and the worse the spin
modulation becomes. By February 23, the
spacecraft attitude had changed to 149
longitude and +12 latitude in the Bahn co-
ordinate system giving fair results before
apogee, but bad communications from
apogee onward.

Both of these undesirable characteristics
will progressively become worse, and
even if permitted, communications would
be very difficult over these next two
months.
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It cannot be stressed strongly enough
that our only hope of saving OSCAR-10 for
the future is to ensure that no use whatso-
ever of the transponder is attempted
during the months of March and April.
Then, starting at the beginning of May,
hopefully we shall have a functioning satel-
lite left for continued QSO use, at least
between mean anomaly 30 and 220 when
it is out of eclipse. With luck and abidance,
we shall then go through to September
until the next non-transponder use two
month period begins. Only c.w. and s.s.b.
will then be permissible, with 100 watts
e.r.p. maximum uplink power, but with no
use of high consumption low efficiency
modes such as RTTY, SSTV, and above all
a.m. and f.m. which drain the battery
severely.

The good news is that the transponder
is still on, and that the apogee is now over
the north of the equator line. It will contin-
ue this coming north, and for northern
hemisphere stations will give improved
elevation at apogee, this meaning less
surrounding and ground noise capture, and
less angular ionospheric density attenua-
tion than when at low angle.

OSCAR-10 operators should look out
for 7J1ACH, who has been very active via
the satellite. He is on the island of Minami
Torishima, a very rare DXCC country on
any band.

RS Satellites

Very little activity indeed has been evi-
denced by the Radio pair during the long
eclipse, although the command station
RS3A was attempting to keep both tran-
sponders on for between one and three
orbits each day according to battery
charge indicated, every day except
Wednesdays m.s.k. As expected, as soon
as they hit the eclipse line, they would
sense the voltage drop, and automatically
command themselves off to protect the
battery. The results were that keen listener
Bill Kelly of Belfast, who regularly listens
for some seven passes daily, did not hear
the transponders on oncel Some weeks
after you receive this magazine, they
should be back with us, with RS-7 expect-
ed on March 22, and RS-5 on March 28,
though perhaps with a few illumination
power problems for the first three or four
days of the new cycle.

Our graph Fig. 1 indicates the sunlight
and eclipse cycles for the remainder of this
year, with RS-7 (the dotted line) both going
into eclipse first and coming out first and
RS-5 (the continuous line) closely
following.

It can be seen that our pair from the
USSR, should they stay alive, will be on
and active when you receive your PW, as
they will be in full sunlight for all orbits of
the month. At the beginning of May, we
see first RS-7, then RS-6 going into the
first stages of eclipse for part of the orbits,
when self commanding off will begin. By
the second week of June they are in
maximum periods of earth shadow, seeing
35 minutes of darkness for every 120
minutes of the complete orbit, hence as
little battery storage capacity remains,
transponder activation will be minimal. At
the end of July all is well again, until mid-
September, and so on until the end of the
year, when December again hopefully sees
full activity.

No new news is available on RS-9 and
10, and no firm launch date is given, but
Leo Labutin UA3CR favours the end of
March as a potential launch date for the
long awaited pair. It is believed that the

Practical Wireless, May 1987

Fig. 1: RS-5 and 7 40m RS-5 i | !
in 1987. Minutes ---Rs-7 = ‘ ‘ !
of eclipse per R R\ N
orbit ’/ \ | 1 1 | [
[P N 1 A | t o I
30 ! l ] 4— i |
| '. i |' :
! 1 ! | |
I' ! 1 1 i i |
| 4 |
w1 : N !
[ |1 1 |1 \ I
o : Hlo !
o e b bl o '~.
Opt— '. Hobo e
T TR T
i I ' i [ i ¥ !
1 | I
! | | I | { I |
| | Il j | 1} \
L o o |
¢ B JAN FEB. MAR APR MAY JUN JUL AUG SEP 0CT NOV OEC

severe winter conditions this year has
caused a backlog of launches, although the
USSR seems normally quite independent
of even the severe northern Russian bad
weather.

FO-12

As predicted, the programme of opera-
tion of Fuji-OSCAR-12 has been changing
frequently with experiments to determine
the best schedule for the timing and dura-
tion of both of its modes and its recharge
cycle. On February 15 the plan was imple-
mented to have the digital "JD"" mode in
operation as a digipeater for on/off cycles
of 5 minutes, on even orbits, part of which
would have to be within range of the
Japanese command station for assuring
safety of continuity. This means that Eu-
rope will have some orbits which can be
used for trying the transponder as a flying
repeater, to test one's own loop system
and to make instantaneous contacts with
other uplinking stations. A connection is
made by simply sending "¢’ (for “con-
nect”) your callsign, e.g. ¢ G3IOR. The
callsign of the satellite is BJ1JAS, but
should only be used for your log.

The long term plan is to organise a
schedule which will maintain digital opera-
tion for a 30 per cent duty cycle, for a
maximum of ten hours’ use at a time, and,
of course, 1o have the memory on and
active as soon as possible. In the mean-
time, an alternating schedule of one orbitin
three on "JD'' mode, one in two on "JA"
mode, with ten minutes on per twenty
minute pass will evolve, with the system
totally off on Mondays and Fridays.

Moriyoshima Ohara JK1VXJ reports
that in the "JD"" digital mode the satellite
computer is programmed to send a short
message and a frame of telemetry. A new
item has been added to the telemetry
frames termed "'depth of discharge’ to
indicate how the battery storage is re-
duced in ampere-hours. The on-board
computer will read the discharge current
every second, then calculate the value
transmitted, which will initially be 5000.
The rate of decay will give valuable guid-
ance in determining the final schedule
mentioned above.

UoSATs

The on-board computer automatic atti-
tude manoeuvres with OSCAR-11 were
still proceeding in late February, with an
initial spacecraft tumble of 17.5 minutes
leading to 44 minutes prior to stabilisation
movements. The action of these anti-
tumble alogarithms could be clearly seen
by observation of the WOD {Whole Orbit
Data) surveys. Some of the UO-11 surveys
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have included the status point which -
cludes the magnotorquer status bits, chan
nel 61, which are bits 5 for X-axis, 4 for Y
axis, and 3 for Z-axis. When resting the
value of the channel is 5FC, and when
energised goes to 0. 5F4 shows a firing on
Z,5ECon Y, and 5DC on X.

Has anyone heard the 2 1MHz beacon in
the past few weeks? All indicators show
that it is commanded on, but, your scribe
and many others have failed to be able 1o
hear the signal that is supposed to ba
resultant. Reports on this, plus any general
reports on the satellites should go to the
UoSAT Control Centre, School of Electri
cal and Electronic Engineering, University
of Surrey, Guildford, Surrey GU2 5XH, plus
of course G3IOR!

The 435.025MHz beacon will be acti-
vated simultaneously with the 145825
downlink every Sunday from 0000 to
1200UTC. It will have a programme of 15
seconds of status information followed by
120 seconds of bulletin at 1200 baud, and
then 330 seconds of d.s.r. at 4800 baud
a.f.s.k. The University team points out that
the 4800 baud a.f.s k. will sound very
weak if listened to with a n.b.f.m. recever.
The Digitalker will continue to stay on
Woednesdays for educational demonstia
tions, and reports on this would be wel
comed, sent to UoS QTH as before

The DCE (Digital Communications Exper
iment) is now available for wider use, as an
agreement has been made with the British
Radio Regulatory Department for such
store-and-forward ""PACKSAT" commu
nications from countries which have third
party traffic arrangements with Umited
Kingdom GB callsigns. This means that
amateur terrestrial packet-radio stations
will now be able to communicate via the
OSCAR-11 DCE with messages to the
nearest USA mailbox, etc Access to the
UoSAT-2 OSCAR-11 spacecraft will hea
available through the v h.f repeater
GB3UP to GB2UP, the call for messages
on the DCE, for automatic transmission of
the required format. Ground stations are
already set up in Los Angeles, Washington
and Dallas, with another soon to come in
Australia.

MIR

On the night of 5 February, the'SOYUZ
TM-2 lifted off from Tyuratem with two
cosmonauts, Yuri Romanenko and Alexan
der Loveykin (sadly, non-amateurs) sched
uled for a ten month stay in space. They
were clearly heard and followed in thoir
activities by many observers on ecaith
using the wusual frequencies as they
docked, took in the supplies from o
gress-26, and sent it back to burn out on
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re-entry on February 25. Up to the time of
writing they have been stacking supplies,
organising the space-ship, and arranging
for the coupling and transfer of the new
Astro-physics Laboratory. A thorough
photographic coverage of the earth's sur-
face is now underway,

MIR had its height increased soon after
boarding, and again on February 20, when
it went up to a 371km apogee 337km
perigee orbit, maintaining its original ec-
centricity and inclination.

A very interesting experiment is being
attempted between UA9FAD and
UL7GBD, who are making schedules to
contact on numerous passes of MIR using
the large space station as a passive reflec-
tor. Despite its enormous size, it is felt that
reliable communications are unlikely, but
what is more likely is a return path from the
reflections from the ionised trail. The
chance of this 1s now marginally reduced,
as the spacecraft is now slightly higher,
with less drag and hence less ionisation
likely, but, the added laboratory will en-
hance the reflection capability. If any addi-
tional amateurs wish to try similar experi-
ments, optimum passes can be supplied,
and of course it will be a very visible target
during the summer months.

ms

We are talking about meteor scatter
(ms.) rather than for micro-satellites.
Readers will recall that we gave some
coverage to this aspect of space commu-
nications in the columns of both August
and November 1985, when we listed the
assoclation between comets and the ma-
jor meteor showers.

It has been known for a long time now
that when meteors are captured by earth’s
gravity and enter the atmosphere, they
leave an onised trail, which as well as
being visible as a "'shooting star’’, permits
the reflection of radio signals back to earth
for the short duration of the ionisation.

One of the most successful and long
established meteor scatter experts is
Johnny Stace G3CCH, of Scunthorpe,
Lincolnshire, who has worked more coun-
tries on v.h.f. m.s. than most amateurs
have on h.f. He sends us some information
on getting started on this mode, and some:
hints as to how the listener can sample the:
effects with simple equipment.
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Fig.2. TYPICAL “MORMBL’ DAY - Wo Majer Metesr Rotivitu

Fig.4, 7 GENINIDS’

Most of the amateur radio stations who
make contacts by meteor reflections use
the 144MHz band, and make specific
schedules of transmitting and receiving
periods on an agreed given frequency. The
role is then to transmit either very fast c.w.
or rapid speech, e.g. "LZ1AB G3CCH
LZ1AB G3CCH . . ." for the specified time
giving only callsigns initially, then followed
by reports as level and duration of burst
copied, such as '47 47 47 47 ..."". The
c.w. is normally copied from the receiver
during the listening period onto a tape
recorder at a high audio frequency, and
then slowed down to permit readability.
Lots of activity will be heard during the
main periods at the low end of the 144MHz
c.w. band, and on or near 144 200MHz
u.s.b., but the fact that the schedules are
generally specific in time and frequency,
and the returns short lived and relatively
infrequent mean that this is hardly the ideal
situation for the beginner who only wants
to listen. A good antenna, a sensitive
receiver, and a knowledge of the periods,
schedule times and frequencies are really
essential.

Johnny recommends that a good begin-
ner's medium is to make use of one of the
several Eastern European f.m. broadcast-
ing stations that are to be found around
70MHz. Meteor reflections are far better
between 40 and B0OMHz, the stations are
high power, have all round radiation, and
are often on the air for 20 hours per day.
Some also conveniently fall into the UK
70MHz amateur band. One such station in
Poland i1s on 70.3 1MHz, and can clearly be
heard by m.s. using only an f.m. receiver
and a dipole antenna.

G3CCH uses a 30kHz bandwidth f.m.
RX, with a pre-amplifier following his di-
pole at 7.5m. An S-meter has been added,
and this drives a d.c. amplifier, which in
turn drives a pen recorder. The pen record-
er is set for a fast attack and slow release
time so that the pen draws easily readable
lines on the chart, and shows up variations
not only when there are a lot of reflections
during meteor showers, but also variations
during each day.

Three such charts are produced to show
the results and relative levels of meteor
trail reflection activity.

Thatin Fig. 2 was taken on a typical day,
with no major activity in evidence.
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Then Fig. 3 was on 3 January 1986, and
shows the periods of peak activity during
the Quadrantids that occur at the start of
the year.

Finally Fig. 4 was taken at the peak of the
Geminids meteor shower on 14 December
1986, and shows the split activity into two
distinct periods.

Satellite Tracking

Next month we shall again produce the
full set of Keplerian element updates for
the main satellites of interest. A new
scheme has been devised as part of the
OSCAR 11 DCE experiment (see earlier
under UoSAT) to carry orbital data as
“Title frames’". This will allow the dual
advantages of regular easily updated data
without the need to reload the diary, and
the provision of a regularly transmitted
source of error-free coded data.

Fig. 5

For this month in Fig. 5 we produce two
sets of reference orbits as equator cross-
ings for Sunday 12 April, and a further
update set for Friday 24 April, to help you
keep in touch with the satellites of your
choice.

All reports should arrive by:

Deadline Issue

April 24 July ‘87

May 22 August ‘87
June 26 September ‘87
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M anning, elc., at a barqain price. External | the office, hotel etc. Supplies with evary conceivable updated. It guides you thm_l_%; the complete spectrum 1.6-30MHz. Listings include
ar 1a host 0f other features. 230V AC o | extra including case, antenna, and free broadeast| Shipping, aircraft, military, R news and embassy, FAX broadcasts, AM broadcast
battery frequency list. Act now before price increaso! etc £5.95 p&p 70p

Tel: (0702) 206835, 204965
RETAIL ONLY:- 12, North Street, Hornchurch, Essex RM11 10X

—— SIANTON
Visa and Access by telephone. 24hr. Answerphone.

—_—— PROFESSIONALS AND DISCERNING " Al
RADIO AMATEURS ALWAYS CHOOSE j

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

THE TOWER
PEOPLE

—— 7 COMPACT LATTICE TOWERS—SLIMLINE TUBULAR MASTS
Telescopic—Tiltover, Fixed—Mobile from 3M to 60M. /
Over 50 Models, suitable for a wide range /

of civil and military applications such as:

Radio Communications 3
Amateur Radio A
CCTV and Surveillance L

Meteorological Monitoring

Aero & Marine Nav Aids

Flood Lighting etc. y
Purpose designed using 4-5m and 3m section modules / z‘.
for low retracted heights and cost effective shipping. [/
Engineered to B.S.|. standards and hot dip galvanised to

BS729 for protection. Wind loads are based on BS CP3

CHAP V PT 2 1972 for wind speeds up to 100mph/160kph.

RELIABILITY—QUALITY —KNOW HOW. f.-" [/
SEND S.A.E. FOR FULL DETAILS. :

]

.'l. f
[JI ,-'.’
WE DESIGN—WE MAKE—WE SELL—DIRECT. No Middle Man.

At manufacturers prices—you get best value.

ALSO SPACE SAVER 3ele 4 BAND AQ6-20 BEAM
169-00 + 7-00 CARR.

./ \
Sl U\ ALLWELD
/ /

\ " ENGINEERING

Stock items normaly sent within 7 days:  Factory 6, 232 Selsdon Road, \

! I acir T / South Croydon, Surrey, CR2 6PL \‘\‘
P & - Hp TERMS AVAILABLE \ Tel: 01-680 2995 (24 hr) 01-681 6734 g,
- A \
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Propagation

Reporis to Ron Ham

Faraday, Greylnors, Slorninglon, West Sussex R20 4HF

The propagation of radio signals around,
the world, and even over very short dis-
tances, is a complex business because:
their paths are easily influenced by a wide:
variety of natural causes. It is possible for
conditions on all bands to change hourly:
and radio enthusiasts, who use a large:
chunk of the radio frequency spectrum, are:
in a position to observe these changes and|
report their findings. Therefore with your:
help | plan to show, in future issues, how'
signals are effected during the lifetime of’
the various disturbances.

The Solar Influence

Although, weather permitting, they ob-
serve the sun as often as possible during
the month prior to March 20 neither Pa-
trick Moore (Selsey) nor Cmdr Henry
Hatfield (Sevenoaks) found any sunspots.
However, while Henry was using his spec-
trohelioscope, he identified two small faint
plages on January 31, 2 faint filaments and
a few small prominences on February 7
and a very long (half the sun’'s diameter)
and quite dark filament and a small bright
plage in the n.w. quadrant on the 15th.
“This is the largest and longest filament
that | have seen for some years,” re-
marked Henry. He also recorded bursts of
solar radio noise, at 136MHz, on January
23, February 3, 10 and 18.

From his QTH in Wisbech, Len Fenne-
low, received tone-A signals from the
50MHz beacon at Potters Bar (GB3NHQ)
on January 20, 21 and February 9; from
the 144MHz beacons in Angus (GB3ANG)
on January 20 and Cornwall (GB3CTC) on
January 19, 21, 23, 25, February 4, 6, 13
and 17.

At 2215 on the 14th, Angela Sitton
heard the 144MHz signals from a station,
some 16km s.w. of her Stevenage QTH
turn auroral for a few seconds. In Glasgow,
Ron Livesey, the auroral co-ordinator for
the British Astronomical Association, re-
ceived a report of an auroral glow on the
night of January 26/27 from the weather-
ship Cumulus. Karl Lewis said that mag-
netic conditions were “"generally unsett-
led”” on January 21, 22 and 23. On the
20th the NOAA observatory at Boulder,
Colorado reported ""Minor storm low and
major storm in high latitudes in America’".

Neil Clarke GOCAS (Ferrybridge) re-
ports that, “"The solar flux was steady, in
January, at around 72 units, with days 21
and 22, on or above 75 units”’,

The 28/MHz Band

Neil Clarke is also keenly interested in
the 28MHz band and uses a Yaesu FT-
101ZD and a G5RV antenna to study
propagation in this interesting frequency
range. In Knutsford, Dave Coggins, using
a Yaesu FRG-7700, Hamgear PMIIA pre-
selector and a 2-element cubical quad
antenna, logged stations in Portugal, Spain
and Wales during the evening of February
7. Portugal at midday and Portugal, Sardin-
ia and Spain around 1745 on the 8th,

At 1821 on the 8th, Angela Sitton
copied c.w. from Spain and heard a few
s.s.b. signals. ""The 28MHz band opened
up to the Eastern Mediterranean and UAB
on February 20,”" wrote Don Hodgkinson
GOEZL (Hanworth). He took advantage of
the event and worked a couple of stations
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in UAG and heard signals from Israel and
Turkey. Don was alerted to this opening by
the appearance of the Cyprus beacon
5B4CY. "'Despite the quiet nature of the
band, there were odd openings on Febru-
ary 7 and 8, when | worked into Portugal
and Spain,’" said Don.

"Not a fat lot this time,”" commented
Dave Lingard GOCLH (Northfield). Al-
though, he too was active on and bagged
CT.EAand YT onthe 7th, CT,EA and |l on
the 8th as well as DL and EA on the 15th.
"My only F2 was on the 9th, when | heard
a CE3 working into G,"" said Dave.

Propagation Beacons

"l thought last month was quiet!’” ex-
claimed Fred Pallant (Storrington). Like
other 28MHz beacon watchers, he found
signals this time a bit sparse. Gordon
Pheasant G4BPY (Walsall) logged the
German beacons DFOAAB on 4 days,
DKOTEN on 6 days and DLOIGI, on most
days between January 25 and February
20. He also heard the South American
beacons LUTUG and PY2AMI on the days
indicated in Fig. 1, which also shows how
band conditions improved toward South
Africa for a few days in mid-February.

The information to compile the chart in
Fig. 1, would not be available without the
routine observations of Chris van den
Berg (The Hague), Neil Clarke, Dave Cog-
gins, Henry Hatfield, Don Hodgkinson,
Norman Hyde G2AIH (Epsom Downs),
Bill Kelly (Belfast), Dave Lingard, Ted
Owen, Fred Pallant and Gordon Pheasant.

In Birmingham, Jim Cond G6SFU uses
a Datong converter and a home-brew,
indoor 2-element quad, to monitor signals
from GB3ANG, GB3CTC and GB3VHF and
produces the comparative results on a
histogram, (Fig. 2) drawn by his Spectrum
computer. Each of the days in Fig. 2, has 3
vertical bars representing the estimated
signal strengths of ANG, CTC and VHF,
respectively. Jim's print-out covers the
period January 26 to February 1 and

Fig. 2
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identifies the increase in signal strengths
during the tropospheric opening at the
weekend.

Chris van den Berg logged GB3CTC on
January 31, GB3VHF daily from January
21 to February 4 and the Belgian beacon
ON4VHF on the 31st and February 2. In
addition to GB3CTC and GB3VHF, which
he logged daily throughout this period,
Don Hodgkinson copied ANG on February
4 and 11 and the French beacon FX3THF
on January 31, February 1, 4 and 8.

"The 14MHz beacon chart, Fig. 1(b),
shows very much the same pattern as last
month, with the NE/SW Finnish and Ma-
deiras beacons being almost absent for a
good part of the time, while the S/SE/NW
aligned signals from Israel, South Africa
and the USA being fairly solid.”” wrote Len
Fennelow.

Tropospheric

The slightly rounded atmospheric pres-
sure readings, taken from my barograph,
for the period January 26 to February 25
are listed in Fig. 3. Similar figures, showing
a high of 30.3in on February 4 and a low of
29.5in on the 10th, were supplied by Ted
Owen from his QTH in Maldon.

""The big event of this period was the
super lift conditions on the v.h.f./u.h.f.
bands over the weekend of January
31/February 1, with beacons heard at
great strength and many stations at home
and in Europe taking maximum advan-
tage,”” wrote Len Fennelow. He added,
“"Some excellent DX was also worked on
23cm, well into Germany with S9+ copy’’.

While tropospheric conditions were
good on January 31, Bill Kelly listened to
the increased traffic through the 144MHz
repeaters in Caldbeck GB3AS RO; Dublin
EI1DK RO and Stockport GB3MN R2. On
February 4, he logged signals from Burnley
GB3RF R7; Dublin EINDK and Waterford
EI2ZWRC R2.

During this opening Chris van den Berg
received signals from the repeaters in
Barnsley GB3NA R3; Danbury GB3DA R5;
Dover GB3KS R1; Hastings GB3ES R3;
Maidstone GB3KN R4 and Wymondham
GB3NBR1.

Dave Lingard has built and installed a 6-
element, vertically polarised, Yagi for
144MHz which has already given him the
use of the repeaters in Buxton, Moel-Y-
Parc, Stoke-on-Trent and Swindon. *'That
is when the local repeaters on R2 and R6
are quiet,”” remarked Dave.

At 1225 on the 31st, John Levesley
G1TZT (Bransgore) worked into Ebbw
Vale, via the 144MHz repeater in Caen
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FZ2VHB and at 1713 he directly contacted
another GW in Ebbw Vale over 160km
path. “'During the 31st, | heard many UK
stations working through FZ2VHBE and
Belgian, Dutch and French stations through
the repeaters in Alton, Bournemouth,
Dover and Wells," said John.

Personal Radio (934MHz)

On January 25, Jim Willett CL-24
(Grimsby) worked stations in Barnard-
Castle (153km) and Yarmouth, lost one to
QSB in Northern Ireland and heard a call
from the Channel Islands. During the open-
ing on January 31, Jim was operational
from 0730 to 2300 and logged 270
stations at over 160km, ranging from
Edinburgh to Plymouth and covering 30
counties. Jim would like to thank the net
controllers in Bexhill, King’s Lynn and
Wolverhampton for their frequent radio
checks.

“January 30 was a warm sunny day
with the barometer sitting around 30. Tin.
A hard frost set in by early evening and the
band gave way to a good lift,”" wrote John
Raleigh DW-04 (Bedford). He is secretary
of the Four County 32cm Club. Over the
next two days, John and fellow members
Bill Ellis WE-641, Fred Mills TL-01 and
Ralph Rowlett GR-587 exchanged re-
ports with many stations ranging from
Kent to Newcastle-On-Tyne. At 1440 on
the 31st, John worked Ann Gray LC-032
(Lincoln) who confirmed, by QSL card Fig.
4, that this was only her second day on the
air. You certainly began at the right time
Ann.

During the weekend January 31/Febru-
ary 1, John Smith GB-581 (Chasetown)
contacted stations in Cambridgeshire,
Winchester and on the South Downs near
Worthing. Mick Miller UK-569 (Leigh-
On-Sea) catching his first lift, had QSOs
with stations in Norwich and Peterbor-

Fig. 3

ough, normally a poor direction from his
QTH.”My best contact that day was
around 225km with MT-14, a mobile on
the Purbeck Hills in Dorset,”" said Mick.

Fig. 4: Ann Gray's QSL card

“Conditions were generally good in late
January with decaying high pressure from
30.1in,”" commented John Levesley UK-
627, after hearing QSOs between stations
in Jersey and Leicestershire, Lincolnshire
and S. Yorkshire and, from his QTH in
Hampshire, John worked into Jersey,
Somerset, Sussex and Wales.

All reports should arrive by:

Deadline Issue

April 24 July ‘87

May 22 August ‘87
June 26 September ‘87

Broadcast Round-up

Peter Shore

Welcome to the first edition of a new
series in Practical Wireless which will look
at international and national broadcasting
as well as media developments around the
world.

A topic that has been on the minds of a
great number of listeners and broadcast-
ers in recent weeks is that of WARC-
HFBC, the World Administrative Radio
Conference for High Frequency Broadcast-
ing. The Conference ran from February 2
to March 7 and aimed to resolve some of
the more pressing problems associated
with international broadcasting on short
waves: in particular the tremendous over-
crowding at the present time. The Interna-
tional Telecommunications Union (ITU)
and its agency the International Frequency
Registration Board wishes to introduce a
planning system whereby a broadcaster
will give the IFRB details of where it wishes
to broadcast to and at what time, and the
Board's computer will select one or more
frequencies for that station’s use.

However, several problems have been
highlighted. One of the main areas of
contention is the lack of continuity which is
inherent in such a system, as it is planned
that the computer will allocate frequencies
in fifteen minute segments, with a poten-
tial frequency change each quarter of an
hour! This poses major problems for most
broadcasters. At the time of writing (one
week prior to the close of WARC-HFBC) it
was felt that the conclusion of the Confer-
ence would see the introduction of a trial
planning system, perhaps in the higher
frequency bands, in order to evaluate the
system and see if it is workable. Watch
this space for more information . . .

Meanwhile, one of the benefits of the
Conference appears to have been a change
of heart by Eastern Bloc countries with the
dropping of the jamming of some BBC and
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Voice of America broadcasts in Russian in
mid-January. However, transmission of
Radio Free Europe and Radio Liberty, the
US-funded propaganda stations based in
West Germany, continue to be jammed. It
is thought that the jamming transmitters
previously directed against the BBC may
now be used for operations against RFE
and RL.

International Broadcasting

News
(Note: All times are in UTC (GMT))

Europe

Radio Austria International, Vienna in-
troduced new European channels on
March 1. Broadcasts between 0800 and
1300 are now carried on 11.915MHz,
with 9.505MHz used 1700-1900 and
16.155MHz to 2000.

Radio Prague’s Interprogramme broad-
casts from early morning until 1200 can
now be heard on the unusual outlet of f.m.
101.8MHz in eastern Austria. It appears
that Czechoslovak Radio (who do not use
this section of the v.h.f. f.m. band) have
taken an example from the BBC and VoA
Europe who use f.m. relays in some areas
of the world. It is assumed that the new
f.m. service is targetted to the Austrian
population and at tourists in Vienna and
the surrounding countryside. Interpro-
gramme broadcasts in English, French,
German, Czech and Slovak.

Finnish Radio, who re-introduced broad-
casts in French on January 31 after an
absence of more than twenty years, will
start daily news programmes in German
from the end of March. At present there is
a weekend German-language broadcast
(which started in the autumn of 1985), but
daily German programmes have not been
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heard from Helsinki since the 1940s. The
new daily broadcasts will be at:

1940 on 11.756MHz, 9.685MHz,
6.120MHz, 963kHz, 558kHz and 254kHz.

2050 on 6.120MHz, 963kHz, 558kHz
and 254kHz.

Community Radio seems to be popular
in Europe at present. This country’s recent
Green Paper suggested the implementa-
tion of a community radio scheme in the
UK, whilst in Holland, three experimental
stations were inaugurated on March 1 in
Leiden, Utrecht and a northern suburb of
Amsterdam. All three stations share the
same frequency of 105.7MHz with a maxi-
mum power of 50W from a 50m maximum
antenna height.

ltaly introduced a new schedule on
March 1. English is broadcast at the fol-
lowing times and frequencies:

0425 on 7.275MHz and 5.980MHz

1935 on 11.800MHz, 9.710MHz and
7.275MHz

2025 on 11.800MHz, 7.235MHz and
5.990MHz

2200 on 11.800MHz, 9.710MHz and
5.990MHz

Anyone visiting Moscow this year need
not have a short wave receiver with them
in order to be able to hear Radio Moscow's
external service. Some World Service pro-
grammes have been broadcast on 918kHz
for a while, and a new station is to carry
transmissions in German, French, Japa-
nese and other languages, according to a
recent Radio Moscow DX programme.

Africa

With the continuing hostilities in Chad,
it's interesting to be able to hear what each
side has to say about the other. Tuning in
to 6.009MHz at 1100 and 1800 should
bring in Radio Bardai which supports the
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rebel Transnational National Union Go-
vernment. Meanwhile, Chadian National
Radio in Ndjamena suffers from jamming
and is forced to move frequency regularly.
Try around 4-898MHz which is on the air
from 0500 until 2200. Both stations trans-
mit in French and Arabic.

Ghana has announced that its External
Service is to re-open on March 6, the 30th
anniversary of the country’'s indepen-
dence. This station has been off the air for
more than 10 years. The 1976 World Radio
TV Handbook lists four 100kW transmit-
ters at Tema and two 250kW at Ejura,
with English to Europe between 2045 and
2215 on 9.545MHz and 15.285MHz.
Other frequencies listed include 21.720,
21.545, 15.315, 11.870, 11.850,
11.800, 9.760, 6.130 and 6-070MHz.
Address: Ghana Broadcasting Corpora-
tion, PO Box 1633, Accra.

Radio RSA's schedule for English with
effect from March 1 is:

0200 on 9.615, 6.185 and 6.010MHz

0300 on 9.585, 7.270, 5.980. 4.900
and 3.230MHz

0630 on 15.245, 11.900, 9.586 and
7.270MHz

1100 on 21.590,
9.585MHz

1300 on
9.585MHz

21000n 11.900, 9.585 and 7.270MHz.

Far East

Vietnam now appears to use 15.010 for
its morning transmissions. English is heard
at 1000, 1100, 1330 and 1600.

The Sri Lanka Broadcasting Corpora-
tion’s English transmission to the Middle
East and Africa between 1745 and 1815
has been heard in the UK on 11.800MHz.

Middle East

Iran’s short wave transmissions went
off the air at around 1700 on February 22
following what is thought to have been an

15.230 and

21.590, 17.780 and

Iragi air raid on or near to the Kamalabad
transmission centre. The station resumed
broadcasts early on Saturday February 28.
Israel announced new frequencies for
English transmissions at 2000 and 2230
with effect from March 1: 11.960, 9.855,
9.815,9.435, 9.010 and 7.464MHz.

North America

With propaganda conditions in a poor
state at the present, Canada has been
proving difficult to hear lately. Try the
11.960MHz broadcast (which comes from
Sackville) for the Monday—Friday
2100-2130 and weekend 2100-2200
English to Europe programmes. For those
living within striking distance of Daventry
in the Midlands, it should be possible to
receive the ground wave signal for the
5.995 and 7.185MHz transmissions at
these times.

Until next month, 73 (and 88 to the
ladies!).

BOOKSHELF

RADIO! RADIO!
by Jonathan Hill
Published by Sunrise Press,

2-4 Brook Street, Bampton, Devon EX16 9LY

216 x 306mm, 244 pages.

Price £18 + £2 P&P for a signed and numbered
hardback edition, £12.95 + £2 P&P for unsigned and

unnumbered softback edition
ISBN 095114481 2

| am a big fan of "coffee
table’’ books, and at first
glance | thought this book
was a prime example—until |
started to read it and
realised that it is so much
more than that.

Itis a fascinating history
book on the development of
radios—wireless sets. Now

provide you with an
invaluable reference book.
The book starts out with
early developments in
communication in the 19th
century, and then charts the
history through the years
leading up to broadcasting
until it reaches the actual
broadcasting years. Each

documented. The

each photograph.
The ""history

lesson’’ finishes at

1969, although the

are a little brief in
details.

One part of the
book | enjoyed
was the appendix
on loudspeakers
from
1922-1930. 1

sets available at various
points in history are

research must have
taken ages, as each set
has the various details

about it listed below

last couple of years

whether you grew up in the
early days of wireless and
want to look back or missed
those long-gone days and
are interested then this book
will hold your interest. If you
are interested in dating old
wireless sets then it will also

chapter has lots of black and
white photographs
illustrating it, some are full-
page. The really interesting
photographs started, for
me, in the 1930s section of
the book. Many of the
various types of wireless

didn’'t realise
there were so many
shapes and sizes of speakers
available.

Allin all it was a lovely book to read, showing me a little
of a world long since past, and only preserved in a few

museums and books like this.
EKR

ELECTRONICS A Systems Approach

by Alan Johnson

Published by Hodder & Stoughton
190 x 245mm, 195 pages. Price £5.95 (paperback)

ISBN 034037156 0

Electronics is becoming an
ever popular subject with
both young students and
those returning to the
subject when they have
more time on their hands.
This book is quite a
comprehensive study
manual.

It starts with the atom and
works its way through
measurements,
semiconductors, switch,
logic and amplifier circuits to
communications systems.
The approach used by this
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author is quite unusual,
rather than deal only with
individual semiconductors
and how they work, actual
systems or circuits are
described. That said, there
is a chapter that does deal
with semiconductors, so
you're not left without one
of the basic learning blocks.
The idea of dealing with
complete circuits and how
things work as a whole is a
pleasant change.

Some of the chapters have
questions at the end—to

check if you have ‘ If you are studying for
understood so far! Actually | your exams at school, or
they're not as daunting as all | want to learn about modern
that, but they do let you | electronics as a hobby then

know if you need to go back | you could do a lot worse
than read this book.

and read something again. EKR

ELECTRONICS

A SYSTEMS APPROACH
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S.E.M.

S.EM. QRM ELIMINATOR. Do you suffer from
local QRM. Motors, power lines, TVs, local sta-
tion, computer etc.? We can stop it, with this
entirely new concept developed by us. Phase
out your local problem. 1.8-30MHz.

£85 Ex-stock.

if you don‘t believe its true, try one for 10 days, if it doesn’t solve
your probl we’ll refund, less £5 to cover costs. We have many
delighted owners now, who can’t speak too highly of performance.
With comments such as “’l can operate for the first time for years”
or “you have got a winner"'.

NEW S.E.M. Dummy load. 100W with dummy load/through switch. So you
leave it plugged in line. £22.00 Ex-stock.

NEW S.E.M. TRANZMATCH Mk lll. Now has a switch to select DIRECT to
aerial, BALANCED or UNBALANCED or DUMMY LOAD. The matching unit
retains its tremendous versatility capable of matching virtually any aerial to
50 ohms at up to 1kW, balanced or unbalanced. The link coupled output
isolates the aerial from the rig, which can cure TVI both ways. Their robust
construction is proved by the ones in daily use for 15 years. 1.8-30MHz
EI‘lC;:. Ezitune built in £39.50 (see below). Built in dummy load £8.90 Ex-
stock.

S.E.M. 2 metre Transmatch, match your V.H.F.aerial, IKW max. £32.00
Ex-stock.

S.E.M. EZITUNE. Do you use an antenna matcher? You need our Ezitune
to tune it to your frequency without transmitting. Listen to the S9+ noise on
your receiver and adjust your aerial tuner for a dip in the noise and you are
matched up to 50 ohms (1:1 SWR). Protect your radio and stop tuning QRM.
£45 boxed, or p.cb. + fixing bits and instructions to fit in any AT.U.
£39.50. Ex-stock.

VERY WIDE BAND PRE-AMPLIFIERS

They cover from 3-500MHz with a noise figure of 1.5dB and an unprec-
edented +30dB 3rd order IP at the INPUT. Gain is 9dB.

We make three types. Straight pre-amp, this has a signal loss if you switch it
off, £32.00. One which switches to “straight throug?l" when switched OFF,
can be used for transmitting through (100W) if supplied with 12V on receive
and 0 on TX, costs £37.00. An R.F. switched unit is £45.00. All Ex-stock.
We are continuing to make our highly acclaimed dedicated 2 Metre pre-
amps with adjustable 0-20dB gain and 1dB N.F. Receive only £21.90. R.F.
switched £34.00 and with 240V P.5.U. £39.00. Ex-stock.
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UNIT P, UNION MILLS, ISLE OF MAN
Tel: MAROWN (0624) 851277

CONVERTERS for LF, MF, HF, VHF, UHF.

Our new H.F. CONVERTER opens new horizons for receivers, use with the
new all mode V.H.F., U.H.F. receivers FRG3600 and ICR7000, extends their
coverage down to 100kHz, giving you LF, MF, HF, VHF and UHF. You tune
your RX from 100MHz up, e.g. 103.500 is 3.5MHz. It has two aerial sockets,
one for H.F. into the converter and one for VIUHF switches straight through
into your RX when you switch the converter OFF, i.e. No plugs to change
Al this for £45.00. Ex-stock.

R.F. NOISE BRIDGE. If you are experimenting with aenals you need one
of these units. Tells you the resonant frequency and impedance of your
aerials and also invaluable for measuring 4, ¥4, etc., wavelength of feeders,
etc. £45.00. Ex-stock.

WAVEMETER. A pretty little absorption wavemeter, lo satisfy the licence
conditions. 1.5-30MHz with a meter indication. £39.50. Ex-stock.

IAMBIC KEYER. We use the world famous CURTIS chip which eliminates
the little idiosyncracies common in other keyers. Opto-isolators from the
chip ensure that R.F. can’t get in, 8 common problem with multi-chip
keyers. Compatible with any TX. £45.00. An excellent twin paddle key
often mistaken for ones costing several times more at £19.50. Ex-stock.

2 METRE LINEAR POWER AMP/PRE-AMP. People are constantly telling
us that comparing different makes our Pre-amp is best. (See Pre-amps for
spec.) Three models. Sentinel 40 14x power gain e.g. 3W IN-40W OUT.
Ideal for FT290 £85.00. Sentinel 60, 10W IN-60W OUT £95.00. Sentinel
100 10W IN-100W OUT £135.00. All Ex-stock.

AUDIO MULTIFILTER. Has fully adjustable BAND PASS, HIGH PASS,
LOW PASS and 2 NOTCH filters. From 2.5kHz to 20Hz. Making the most
versatile filter available. £75.00. Ex-stock.

T.V.L. Our Braid Breaker/High Pass Filter cures T.V.l. by plugging into the TV
aerial socket. £7.50. Ex-stock.

S.E.M. SWITCH. 3 way ant. switch + 4th position to earth. 1TkW. 502395
D.C.-150MHz. £23.00. Ex-stock.

12 MONTHS COMPLETE GUARANTEE INCLUDING ALL TRANSISTORS.

Prices include VAT and delivery. CW.0. or phone your CREDITCARD No. Ring or write for
further data. Orders or information requests can be put on our Ansaphone at cheap rate
times.
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SOUTHDOWN RADIO

IC OM AUTHORISED AGENTS

FOR ICOM BUSINESS,
SLIM JIM'S FOR

MARINE & AMATEUR
RADIO EQUIPMENT
awtRs  onLy £9.99 - :
MET ANTENNAS
full range in stock =

DHAE POWER i
SUPPLIES .
6AMPS . ... ......£65.00 NEW 2MTR MULTIMODE

i -..286.50 |G275 wwy SETTLE FOR
24AMPS ............£125.00 |ESS WHEN YOU CAN AFFOR
VHF WAVEMETER ... £27.50  THEBEST?.... £P.0.A.

SAE BRINGS DETAILS ON ANY PRODUCT LISTED

AVAILABLE
SOUTHDOWN RADIO (communicaTiONS)

Telephone 0323 639351 T

40 Terminus Rd, Eastbourne, East Sussex
VISA
B Open 10 am-5.30 pm  (Closed Tues & Sat) ——

*High Qualty Prices correct as al 12011987
**Very High Dualsty but may fuctuate 15% VAT mcl

A10ES 180 |EBFEY 080 | a6 125 kst 0.90 |Prizo0 110 |uBres om
AZPI 700 |ECS2 085 | a0 160 E¥E 0.75 | PFL200* 280 |uCCHs [T
AZI00 1278 |ECH A8 fgrg) 160 |EveeHT 060 |FLIE 110 |ucces 0
A8 175 (ECa2 185 | EFaz 215 1188 065 |PLEI 085 |\ ches 250
ARP3 115 |ECCEY 038 e 035 | E280 om |Pis [EC] e o
ARPIS o |ECCE? 055 |56 080 |£Z81 00 |PLE 060 |y 0
ATPE pa |ECCE 075 gFiE 07s |G 890 |PLE4 090 (M 1
BIZH 690 |ECCH 08D (£FiBa 075 |GYS0! 130 | PLSM 135 | U 135
[aF1] 140 [ECCES 0T |Eegiz 075 | G232 140 | L4080 200 | UFE0 150
DAFTO 175 |ECCBY 080 | EFLI0 185 | G213 420 | PL30SY 5.5 | UFES 120
DAF 0rs [ECCiEs 095 | Erog 085 | G2 140 | PSS 585 | L84 %
0ETzz T |FCCRHM 085 | FL37 08 |G 380 | PLETZSE 345 | UMD 0%
DFs2 065 |ECFEO0 055 || 210 | G237 3! 070 |UMs4 (5]
DF9 0 |ECFEZ 055 (1534 455 | KTI66* 1550 | PYE)B00 085 |UvE (3
0H7B 0.75 | ECFa0 035 |18 o K177 oo |pvez 075 |ues 085
Duaz 190 |ECHAZ 120 |ELBe 0.5 |KT68 1700 |PE2 060 VRIS 3 148
DYBEET (1] L] 070 |66 095 |KTRE*" %00 |F A 210 |VRIS030 1M

o |ECHBE 080 |Era0 175 |[Mea 320 | aovozio 595 | XEIM 170
E92CC ECLBD 068 gL 6.50 | MLE 320 | DOVIE0 750 | XEE 180
E180CC 1150 |ECL82 ors i 125 |MXIZ001 2850 |OOVIGNA 2750 |14 015
Ell48 058 |ECLES 0TS | ELS0 270 |78 990 (00VOER0A 2850 | 2759 19,00
EATE 160 |ECLBG 0.90 |50 595 |0A2 0.70 |Q0VIR40A" 4950 | FROOU 35

om |EH 12 (e 170|062 080 [Ovi312 575 | 801U i
€891 080 | gy 33¢ e 445 | PCLE 038 |5PE1 1.80 | 7803 1850
EBCH 185 |3 EL8ZZ 995 | PCLEA o |11 3750 | a1 45
EBLID 09 |§fan 065 | ELLBOSE 450 | PCLES 080 | 1122 750 |1A3 7
EBCSY 090 | EFED 390 |EMED 080 | PCLBDS B85 0.9 | UARLED ars|i [1-3
EBFBD 095 | EFES [T 250 |Pos00SID 430 |LBFED o RS om0
VALVES AND TRANSISTORS Telephone enguines lor valves, transistors, etc Retad 149 3534, irade and export 143 0859
POSTAGE: £1-£3 55p, £3-£5 65, £5-£10 85p; £10-£15 £1.05, £15-£20 160 Munimum order £100 Delwvery by return
COLOMOR (ELECTRONICS LTD.) 170 Goldhawk Rd, London W12
Tel: 01-743 0899 or 01-749 3934. Open Monday to Friday 9 a.m.-5.30 p.m.

SED AMATEUR EQUIPMENT?

MAIL ORDER

Practical Wireless, May 1987

| Buy, Sell & Exchange!

SELLING? Is your Used Equipment in First Class Condition? Want the VERY BEST CASH
PRICE, with the least hassle and no waiting months for your ads to appear??

BUYING?? Whether looking for the largest or smallest item in Amateur Radio, you can
save money by buying from our stock of TOP QUALITY USED AMATEUR EQUIPMENT!!

For the Deal You've been Looking for, Phone Dave, G4TNY
ON HORNCHURCH (04024) 57722 or 0836 201530 Mobile Phone. SAE required for list!
(Personal callers by appointment only please) MONDAY TO SATURDAY, 9 am to 7 pm

G4TNY AMATEUR RADIO

132, Albany Road, Hornchurch, Essex RM12 4AQ

PART EXCHANGE
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S SMALL ADS

Whilst prices of goods
shown in advenwemems
are correct at the time

The prepaid rate for classified advertisements is 40 pence per word
(minimum 12 words), box number 60p extra. Semi-display setting
£13.24 per single column centimetre (minimum 2.5 cm). Please add
15% VAT to total. All cheques, postal orders efc., to be made

of closing for press,
readers are advised to
check with the advertiser
both prices and

l .| payable to Practical Wireless. Treasury notes should always be sent availability of goods
_‘-1 registered post. Advertisements, together with remittance should be before ordering from
= sent to the Classified Advertisement Dept., Practical Wireless, non-current issues of the

Enefco House, The Quay, Poole, Dorset BH15 1PP.
Telephone (0202) 678558.

magazine.

Receivers and Components

Service Sheets

Veteran & Vintage

RADIO CANADA, Peking, Australin, Voice of America, A
Vega 242 (7% SWMWILW) pulls these and dozens more
£24.95, “Good buy™ Practical Wireless, Year's guarantee.
Return despatch, CORRIGAN-RADIOWATCH, Building
109, Prestwick Adrport, KAY 2RT,

CRYSTALS Made to order for any purpose and large stocks of
standard frequencies for computers, modems, etc. Amateur
CW (QRP) freqs£4.00 and CB conversion crystals at£4.50.
PROGRAMMABLE OSCILLATORS (PX0) for baud rates, MPU,
and freq markers £1250.
FILTERS Ci |, monolithic, mechanical and ceramic for all
standard IF's, Special 10.695MHz for big improvement to most
CB rigs at£4.50 each.

SAE FOR LISTS. PRICES INCLUDE VAT AND POST

P. R. GOLLEDGE EI..ECTRONICS
Somerset, T

G3EDW, Merriott,
Tel. 0460 73718

ELECTRONIC COMPONENTS IN HOVE. 5C5 COMPO-
NENTS. 218 Portland Road. 0273 770191 (also Mail Order)

MAXI - Q

COILS AND CHOKES
PREVIOUSLY MADE BY DENCO
S.AE. PRICE LIST
8 BRUNEL UNITS, BRUNEL ROAD,
GORSE LANE !ND. ESTATE,
CLACTON, ESSEX CO15 4LU.
TEL: (0255) 424152

SCANNERS 255200z, 7Toa-1300MI 2. 300 channels. realis-
tie PRO-2004, Full features £32000 + 85 00 delivery, Aceess &
Visi. All realistic scanners stocked. Catalogue £1.000 LINK
ELECTRONICS, 2258 Lincoln Road, Peterborough. (0733)
6T

MORE FROM THEASBY ELECTRONICS Receiver ATU
€27, Other products as before including Modulated Crystal
Calibrator £19 ready built. SAE lists 31 Middleton, Cowling.
Kenghlev, West Yorkshire 31322 000

SPECIALIST VHF MONITOR RECEIVERS, Pockel-sived
with 8ICh CB + 53-176MHy for publicservice action. Air-
craft, manne hameracdio. 2way business. PSB. surveillance,
utilities, general broadeasts & more! Ulinesensitive with
mtegral v Lo squelch and volume Lacility (00 £32.50 post paid
Unbeatable value, COO/COD welcome. [ ylor (Dept
GSE3). 8 Emmerson Street. Crook. Co. Durham. UK.

Wanted

ARSS REQUIRED Cash offered. Tel. 03K 27755

TECHNICAL INFO SERVICES
76 Church St - Larkhall — Lanarks

FULL SIZE SERVICE SHEETS
Ctvw/Mus-c/Combis £3.50 per set + Isae
Any other published £2.50 + Isae

Complete TV Repair Course £9.50
Complete Radio Servicer/Repair £9.50
£5.80

Practical Transistor Yearbook

Repair data/circs most TVs and Video
Mono TV or Videos £10.50: CTV £12.50

Almaost every SERVICE MANUAL stocked
Main supplier NEWNES TECHN BOOKS
Sole supplier TV TECHNIC BOOKS
S.a.e. for free Review and pricelists

FOR FAST QUOTES
PHONE 0698 884585
After 5pm — 0698 883334

SERVICE MANUALS. Television, Audio, Video, Vintage.
Test ete. LSAE enquines. MAURITRON (PW), 8 Cherry-
tree Road, Chinnor, Oxfordshire QX9 40Y.

NOW AVAILABLE - Bumper Catalogue — 170 pages - for
colleetors of vintage radio, audio & T/V equipment. Price:
L3000 post paid UK. £4.00 post paid overseas surface mail,
ES.0 post paid airmml - printed  matter. VINTAGE
WIRELESS CO. LTD.. Cossham Street, Mangotsfield,
Bristol BS17 3EN. Phone (1272 565472,

Masts & Antennas

ANTINTERFERENCE AERIALS. Data 26p. SAE. Aenal
Gundde £1, 03986 215 G2DYM, Uplowman. EX16 7PH

EX-ARMY AERIALS. 3 [0section guved masts plus 16
whip el E0ine carriage VAT, M 606737

For Sale

GRUNDIG mirered remote control VIF R consist transmit-
ter TPV 333 and recener VIF-EL bromd new 05, PEP L2, Video
Gapes (V20000 bramd pew VOO0 £, post 45p. STAN
WILLE TS 37 High Streer. West Bromich, West Madlainds
(21333 1186

YAESU 9600 { —950MHz) + 12130 Acrial £465, 4 months old.
Buoxed. Leeds (1532 554450

Special Offers

Educational

COURSE FOR CITY & GUILDS, Radio Amateurs Examini-
tion. Pass this important examination and obtain your 3
with an RRC Home Study Course, For details of
other courses (GCE, Career and professional examinations,
ele.) write of phone: THE RAPID RESULTS COLLEGE,
Dept JX19, Tuition House, London. SW19 4DS. Tel. 01947
7272 (Yam-3pm) or use our 24hr Recordacall Service: (11-446
HHO2 guaoting Dept. 1X19.

and

FREE MEMBERSHIP to a new national clectronics club. For
detiuls amd - free pack of components worth over £10 send
only L1 pap wo: WOODSIDE, Dowsett Lane, Ramsden
Huath, Billericay, Essex CMIL LIL.

CIRCUIT BOARDS ETCHED to your requirements. Contact
QED, 6 Totermhoe  Rowd, Dunstable,  Bedfordshire
LU 2AG.

UNIVERSAL AVOMETER Muodel 5 Mk 1L Excellent condi-
ton. exchange for interesting old caimeras, 0246 204412,

Books and Publications

Software

VHFUHF FREQUENCY LIST 25 10 1300 MHz £3.(0 inc p&ep.
DAVINA SYSTEMS. 51 Glyne Street. Farmworth, Bolton,
amnes

CAT. heading ..

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS

Please insert the advertisement below in the next available issue of Practical Wireless
BT cvoivinsns taneaition sthtiisias insertions. | enclose Cheque/P.O.forf ...,

{Cheques and Postal Orders should be made payable to Practical Wireless)

Poole, Dorset, BH15 2PJ.

ARDRESS .oammmrmenmsnsmae e Poole, Dorset. Telephone (0202) 678558

Company registered in England. Registered No. 1980539. Registered Office: Towngate House, 2 Parkstone Road,
587

PRACTICAL WIRELESS
Classified Advertisement Dept.,

Enefco House, The Quay,

Rate 40p per word I11Il'1|l'l'lum 12 words.

Box No.
PLEASE ADD 1 % VAT TO TOTAL

SLOW SCAN T.V. 48K SPECTRUM 128K
TRANSMIT SCREENS AND TEXT

Receive and Transmit pictures from your Spectrum. This
superb programmae and hardware allows you 1o join the excil-
ing world of Slow Scan T.V. nslng your Spectrum to send and
recaive pictures argund the world.
Allows you to Tw/Rx text and graphics. Capture and re-transmit
pictures. Store pictures, print pictures, save pictures to tape.
8 picture stores on 48K, many more on 128K. Picture Design
Programme allows you to design personal test card. CQ call
and much, much more
If you have a camera and chgmser mcse may be used with the
] 0 send

Torne Generator Hardware allows maximum computer process-
ing time for accurate. clean signals.

The two proglammes and very comprehensive instruction
book, inc. P&P £25.00
Aeady builtinterface and tone generator £42.75
As above with automatic PTT £47.50
S.AE for details of interface and tone generator kits

wie J.&P. ELECTRONICS LTD. =i

New Road Complex, New Road, Kidderminster DY10 1AL

Tel: (0562} 753893

70
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COMMODORE COMPUTERS (+4, Cl16, 64, 128). "MI-
CROCOM" cwirtty t/rx with superb morse tutor. “TURBO
LOG" ultimate high speed station log. "MICROCOM [N-
TERFACE" ready built. S.A_E. to: Moray Micro Comput-
ing, Enzie Slackhead, Buckie, Moray, AB5 2BR. Tel. 0542
T384
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Miscellaneous

MORSE CODE PREPARATION
Cassetie A, 1-12 wpm for amateur
Cassetie B: 12-25 wpm lor professional examination preparation
Each cassefte s type C90
Price of each cassette (including booklets) £3.95.
Morse key with separale battery (PP3) — driven sold-state oscillatos
and sound Iransducer produces clear tone lor sending practice. Price of
key with electronic unit £8.95,

Prce mcludes postage elc. Europe only
MH ELECTRONICS (Dept PWJ
12 Longshore Way, Milton, Portsmouth PO4 AL

HAVE YOU GOT YOUR COPY of the Twer
Newsletter yet? I not send Sp postage e AN
DUCTS. Foundry Works, Old Greamorth Road.
hridge. West Yorks WEI 8NN

Antenni
PR
Ferry

QUALITY USED FEQUIPMENT Bought, Sokl. Exchunged
Good senvice guarantecd. SAE for bists, GEFFOR ENTER
PRISES. 112 Leeds Rowd, Mirficld, West Yorkshie WEI
IE. Tel. (1M24) 4U5916,

[GZWF Tnventor and propnetor of Patet Tor VARIABILE FIGH FREGUENCY FUME |
ANTENNA offers circun and hull assembly detads for the modest sum of £5. A Do-
ti-Yoursett progect, Components required to be lound in most Ham shacks. Most
expensyve components, wo vanable tnng capactors. Antenna twenty-one
nches square, mounts on top of control box, hully rotable from operating pasmon,
tunabde al the wiry 50 10 10 metres there beng only one iductance. SWR One to
One 40, 15 and 10 and One Pont Fve to One 80 and 20. 59 on OW from JA, W
areas 010 9 VE 1 to 6 and all Europe Ninety awards obtaned wath frame
Maxmum powes 100 watts. MEW LW. AND M. WAVE FRAME
ANTENNA. 21 inches square DY project Circult, pans lisy, assembly data £
Ideal Caravan and Rat dwellers. DIV ANTENNA for BC and SWL's Tuning

nllml. IjIl to 10 Metres Pars List A.w-ﬂml\' data £8

G. Rylands, 39 Parkside Avenue, Millbrook, Southampton SO1 AF.

Tl (705) 775064

HAVE YOU GOT vour mdividually made jumper complete
wath callsign I not then send chest size and colour choices for
pmper and callsign with £220 mcludes pdep. Black/white/camel!/
red sageroval vy, Please allow 28 days delivery. FARM-
HOUSE KNITWEAR, The Farmhouse, Main Road, Old
1 vike, Boston, Lines PE22 9L

PW. FROM 1960/70° and Radio Constructor 195005, Offers
Robert Owen: (K92 584730

VALVES, LARGE L modern, also unbelievable
price component clearnce, uselul Tor schools, deaders. Send

£2.00 retundable for hsts 10 Eagle Street, Ipswich 194 18

vinlage

CASES, 19 rack and free standing from £12.00. NEWRAD,
Wick Ind. Est.. New Milton, Hants. Tel. 621195

Racal 100kHz xtal standard and oven, ex-equip-
ment £7 + £2p/p. Aircraft instrument 35mm
camera, contains precision mirror, lens, small
24v motor, etc. £12 + £3 p/p. 24v Ni-Cad battery
contains 20 0.4A/MH cells, new in box, £8 +
£2.50p/p. 24v Ni-Cad battery contains 20 = D
type cells, used condition, £10 + £3p/p. Ex-govt.
type Al4 AT.U. tunes 2 1o 8 MHz into 8 or 16k
whips, new in box, £16 £3p/p. Pye Pocket-
phone U.H.F. receiver type PF1, used and untest-
ed £4.50 + 70p p/p. Ex-govt. radio set type A40
complete station £27 + £4p/p. Radio set type Ad1
complete station less battery box £27 « £4p/p.
Radio set type 88 complete station £25 + £4p/p.
Radio set type 38 Mk.3 (set only) £25 + £4p/p. Ex-
govt. small morse signal lamp £5 + £2p/p. 500v
wind handle type insulation tester £25 + £2p/p.
Wayne Kerr pulse generator type CT500 freq.,
pulse, width, delay and amplitude control, 240v
mains, complete in transit case £17 + £3p/p. Pye
Westminster low-band AM radiotelephone £25
+ £3p/p. Pye Motorphone low-band AM radiote-
lephone £30 + E£3p/p. Large quantity of diesel
and petrol generators, phone for details. Many
items of ex-govt. equipment, instruments and
components in stock. Callers by appointment.

A. C. ELECTRONIC SERVICES
17 Appleton Grove, Leeds LS9 9EN
Tel: 0532 496048

WAVEGUIDE, FLANGES & DISHES. All standard sizes &
alloys (new material only) from stock. Special sizes o order
Call: EARTH STATION 01-228 7876 22 Howie Street,
London SWI11 4AR

UEDAR
Tewhes-

HEATHKIT UK. Spares and Service Centre.
ELECTRONICS, Unn 12, Station Drive, Bredon,
bury, Glos, Tel. (1684) 73127

PRACTICAL WIRELESS KITS, components. Send SAE for
free lists by retum. VAT mclusive. FIP KITS. 2 Market
Street, Hednesford, Stalls, Uk

THE SCIENTIAC
811 Forest Road, London E17. Telephone 01-531 1568
C RE
SWG 1 8oz 40z 20z
B1lo 34 363 2,09 1.10 0.88
3510 39 3.82 23 1.27 093
40 to 43 6.00 3.20 2.25 1.61
44 1o 47 8.67 5.80 349 275
48 15.96 9.58 638 369
ER PLATED COPPER WIRE
14 to 30 9 5.20 283 1.97
INNED COPPER WIRE
14 1o 30 397 24 1.39 0.94
Fluxcore
Solder 5.90 3.25 1.82 0.94
Prices include P&P VAT, Orders under £2 add 20p.
SAE for list of copper and resistance wire.
Dealer enquiries welcome.

* BAKER *

GROUP P.A. DISCO
AMPURERS post £2
150 watt Qutput, 4 input Mixer pre-amp. lllustrated

150 watt Output, Slave 500 mv. Input 3 Speaker Ouiputs
500 watt Heavy duty mono slave amplifier

150 watt P.A%

Compact PA amp 20+ 20 Stereo or 40 wans Mono
30 watt Guitar/PA Amplifier, 2 inputs, Treble Bass etc

FAMOUS LOUDSPEAKERS

Make ul ims
GOODMANS

20-40-60V, 1A; 12-0°12V, 2A; 20-0-20V, 1
S 504, 100uA, 500
mp, 2 amp, ?E-va!l VU 2Vax 21 ain
MNI MULTI TES‘I'ER \l'ulls AC-DC, ohms, nnlhanun

DELUXE RANGE

L 3A
2A; 35V, 2

FCT C& .ES Blacll Vlwl W‘amd Steel Top, Al
£4.00, B = 5 «
* 6 X 5m £10.00; 15 ~

65p; 12 = 8in. £ 10
3¢In E1; 12 % Sin. £1.15; 16 x
I{lII\IUM BEOXES PLEASE

Zin. £1.

'le ﬂ}'ll 16 *

* 2 % 1in £1.15; 6 =
;6 = 4 = 3in

JOMFaoov  £3

75p 20+ 20350V
50p 6BOMF 350V €3

32 + 32500V
T5p 2200MF 400V £5 32 ¢ 327350V
£2 B+BMFAS0V  £1 B0+ 40+ 2073

LOW VOLTAGE ELECTROLYTICS

. 100V £1 zo aooow 63V £150.
3300M £2.
GBOOMF 100V £5.50. :wuuow zsv uso

AIR-SPACED GEARED ‘I'\“N GANGS 16‘; + 365
VE| DA

4T00MF

337 WHITEHORSE ROAD, CROYDON

ﬂ
HIGH VOLTJ\GE ELECTROLYTICS Mon\f others in stock.
4

5 + 25pf £2.00
RNIER DIALS, 0:100, 36mm £350
MORSE CODE TAPPER & BUZZER Practice Sot £3.00.
RADIO COMPONENT SPECIALISTS

© OO Om = =

EBD
E275

'ocal, 8 inputs. High/Low Mixer Echo Socket £149
60 wart Mobile 240v AC and 12v DC. 4-8-16 ohm + 100v line :::zg

€59
30 Watt COMBI, 12in. Speaker, Treble, Bass etc. £95 PP (5
FULLY GURMN‘I"‘IEED
fice
-]

GOODMANS R £16
AKER uP ! 16 &
E  10n (] 20 £2
UP 12m AL -] £2
ISCOVGROUP  12mn w16 (= 7
ISCO/GROUP  12m 815 (=] r
| 1 UP 1%n | 65 g2
au L] £1
GODDMANS {2 £
GODDMANS 2 4
LOUDSPEAKERS REPLACEMENT TYPE. SIR'I‘E IMP IIEEIIJIRED
2in. 3in. 5in. Bxdin. 7x<din. £2.50. 6%2in. 8<5in £4.
Bin. £5. 10in. £7.50 PP £1
MAINS TRANSFORMERS All 240V Primary Price Post
250-0-250V BOmA. 6.3V 3A. 0, 5, 6V 2A E10.00 £2
350-0-350V 250mA. 6.3V 6A CT £16.00 £2
220V 25mA. 6V 1 Amp £3.00 220V 45mA. 6V 2 Amp  £4.00 £
LOW VOLTAGE TAPPED OUTPUTS AVAILABLE
1 amp 6, B 10,12, 16, 18, 20, 24. 30, 36, 40, 48, 60 £8.00
ditto 2 amp £10.50 amp £12.50 !2
Auto Wound 120M/240V. 150W £9. 250W £12. 500W 15 Post [2
VOLTAGE TRANSFORMERS £5.50 cach post pa
12V, 3A; 16V, 2A; 20V, 1A; 30V, 1124, - W&A»ﬂu‘?\.‘

1mA ;»lmi |00rnA B00MA,
£5.50 post 50p

E8.
METER 50K OP.V. £25.00 PP £1

Base
2in. £4.50;

8 din, E135l].

ADD EX‘I'RA POST&GE
< fin ﬁ!n BrBx3
; 10

din. £4.00.
75p
£2

85p

50V 95p

. 1000MF 40V 50p. 100V £1.20. 1200MF 76V E1

100V £1.80.
B3IV £3.

ACCESS | SURREY, UK. Tel: 01-684 1665 VISA
inil lers
List, Large SAE. Delivery 7 days Closed Wednesday

o

Credit facilities available, plus VISA & ACCESS accepted. __

Thanet Electronics Litd .

¥l 2 Stanley Road, Herne Bay, Kent CT66SH. Tel: 0227 369464.

Everything you need for your shack 1s available
from Thanet Electronics' retail shop. Andy G6MRI is on
hand with new and secondhand stock from ICOM plus
Yaesu, Trio, MET, Tong, Jaybeam, Welz, Drae, BNOS and
many more. RSGB publications also available, if Andy can't
help, you've got a problem. Why not call in, we are on the
corner of Stanley Road and Kings Road, Herne Bay, Kent
and open 9 - 5.30 mon-sat, lunch 1s 1-2. 15,
thursday afternoons open 9-1.00. BCNU.

I/2-day closing

a2
E3icom]

The World System

We are pleased to introduce a new
range of antennas shown thus (N).

The dipoles have been redesigned 435MHz

Goods by return.

ANTENNES TONNA (rsrm)

RANDAM ELECTRONICS (P)
12 Conduit Road, Abingdon, Oxon 0X14 10B. Tel: (0235) 23080 (24 hours)

MAKE YOUR INTERESTS PAY!

Practical Wireless, May 1987
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and now include a fully sealed ‘N 9 element (N} £28.62 (a) Iggr:oman gmillion student; ﬁ'uljmugho:;t g':w\:ro;#%havekmunu it worth tngr:;wmte! An
i I me-study course can help you get a ob, make more money and have more
s?ckeft SUDDHBF ctc;m;ﬂ%re [W'tlh Nhé) 19 element [N) £34.35 (s) fun out of life! ICS has over 90 years experience In home-study courses and is the largest
g (Orcoaxlal cable; ADSDLItely 19 element crossed £39.66 (a) correspondence school in the world. You leam at your own pace, when and where you
matching or tuning required. AlSo @ 21 glement 432MHz (N) £44.57 (a) want under the guidance of expert 'personal’ tutors. Find out how we can help YOU.
fn:ruzgfagll’isMHz 55 element yagi. Send 37 glement ATV (N) £44.57 (a) Post or phone today for your FREE INFORMATION PACK on the course of your choice.
1 1)
S0MHz 144/435MHz mckoﬂx ‘ﬂ — — — — — — — —
5 element £41.69(a) 9 & 19 element Oscar £39.66 (a) Radio, Audio
1241\HH1 - —— 1296MHz or 1269MHz Oscar Uplink ' Electronics = and TV Servicing a
Sanent e L] A lement £30.26:{6) Basic Electronic Radio Am Li
4 element crossed (N)  £34.96 (a) 4 . 23 ¢l t - litt 1 0 Armatedr Licence
g E;cmcnt fixed {N) 530.3? {ﬂl' = 5lacki::r;::r:e power Spéft;o.oo (a) Engirieering (City & Guiids) L] | Bam (City & Guilds) o
element portable (N) £33.12 (a) I Electrical Engineerin Car Mechanics
9 element crossed (N)  £57.86 (a) > ©oment 1620 = - o g
13 element portable (N} £46.00 (a) POWER SPLITTERS - STACKING FRAMES Electrical Contracting/ Computer
17 element fixed (N) £61.54 (a) PORTABLE ALUMINIUM TELESCOPIC MASTS I Installation Programming O
PLEASE ADD CARRIAGE AS SHOWN (a) £5.00. (b) £2.20. ALL PRICES INCLUDE VAT AT 15% " Y f
ACCESS  WISA - Just telephone your card number for immediate despalch. GCE over 40 '0’ and ‘A’ level subjects N
FOR FULL SPECIFICATIONS SEND 40p FOR CATALOGUE | Name
Callers welcome, but by telephone appointment only please. Adarass P code

1PR. Tel: 01-643 9568 or 041-221 2926 (24hrs)

International Correspondence Schools Dept EES 57, 3127314 High St Sufton,
Surrey SM1
— E— W S
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BN YOUR LOCAL DEALERS N

STOKE ON TRENT

MRZ
COMMUNICATIONS
LTD

ICOM - Amateur/PMR/Marine/Air.
YAESU - Amateur MRZ Desk PSU
for ICOM/YAESU Portables.
UK and EXPORT

Tel: (0782) 619658

IRELAND
Radcom Electronics

Approved dealer for Icom,
Yaesu and most accessories

25 Riversfield
Midleton, Co. Cork,
Ireland
Tel: 021 632725/632804

WORCESTERSHIRE

A. Kelly Electronics and
Communications Equipment
RSGB Publications, Mutek, DRAE,
Microwave Modules, Starmaster Keys,
TAL Aerials, ALINCO. We buy and sell
second hand equipment.

3 Stoke Road, Aston Fields,
Bromsgrove, Worcs. B60 3EQ.
Tel: 0527 71165

{Dpen & days a week, evenngs by Appomiment|

ESSEX

Selectronic
The UK's leading suppliers of
934MHz personal radio
equipment
203 High Street, Canvey
Island, Essex

Tel: 0268 691481
(Open Mon-Sat 9-5.30)
Amateur radio equipment also in stock

HERNE BAY

Thanet Electronics
The Official Icom- importer
2 Stanley Road
Heme Bay, Kent
CT6 5SH
Tel: 0227 369464
(Open Mon-Sat 9-5.30,
except Thurs 9-1)

SOUTHAMPTON

South Midlands
Communications
Official Yaesu Importer

S.M. House, School Close,
Chandlers Ford Industrial Estate,
Eastleigh Hants S05 3BY.
Tel: 04215 55111

PORTSMOUTH
Telecomms

Importers of the Nevada
range of 934MHz equipment

189, London Road,
North End, Portsmouth,
Hants, P02 9AE
Tel: 0705 662145

DEVON

Reg. Ward & Co. Ltd.

The South-West's largest amateur
radio stockist. Approved dealer for
Tno, Yaesu and lcom
1 Western Parade,
West Street, Axminster,
Devon, EX13 5NY
Tel: 0297 34918

(Closed 1:00-2:00 and all day Monday)

BUCKINGHAMSHIRE
Photo-Acoustics Ltd.

Approved Trio, Yaesu and
Icom dealer (part exchange
always welcome)

58 High Street, Newport Pagnell,
Buckinghamshire MK16 BAQ
Tel: 0908 610625
(Men-Fn 9:30-5:30, Sat 9:30-4:30}

TYNE & WEAR )
ESR Components

Official North East dealer for
VELLEMAN KIT
Station Road, Cullercoats
North Shields,
Tyne & Wear NE30 4PQ
Tel: 091 251 4363
{Mon-Sat 9.30-530. Closed Thurs)

LONDON

AMCOMM/ARE

Approved dealer for Yaesu
and lcom

373 Uxbridge Road,
London W3 9RN
Tel: 01-992 5765

(Mail order a speciality)

DERBYSHIRE

Lowe Electronics

The official importer of the
TRIO range of equipment {See
main ad. for the full list of all

our shops)

Chesterfield Road, Matlock,

Derbyshire, DE4 5LE
Tel: 0629 2817/2430/4057

This wonderful new scanner not only has all the facilities found on ordinary scanners, such
as: scan, search, lockout, delay, priority, adjustable speed and direct entry keyboard but it
also has these additional features:

Continuous tuning from 25 to 520 MHz and 760 to 1300 MHz 300 permanent memories in
ten banks of 30 plus an additional ten channels used for temporary storage when in search
mode. Switchable audio squelch allows you to ignore blank carriers. Three reception
modes, AM, FM, (Wide) and FM (Narrow). Adjustable step size, S5kHz, 12.5 kHz and 50
kHz. Sensitivity (NFM) 0.5uV for 20dB S/N up to 1100 MHz Extremely attractive,
information packed blue LCD display Headphone jack socket, tape recorder socket, external
speaker socket, attenuator switch, 240 Volt operation and 13.8 VDC with optional mobile

RADIO SHACK SAVES YOU MONEY ON SCANNERS!

THE FINEST EVER SCANNER AT AN UNBEATABLE PRICE
25-520, 760-1300 MHz, 300 MEMORIES ALL FOR £329.95

LONDON
3 INDEX TO ADVERTISERS
Hen S AC ElectronicServices ... 71 Dressler ..... 13 LoweElectroncs............2,3,12
2 i B SUPPNOS ..., i spsissitnsie 15
27MHz/934MHz Rigs & Aerial Techniques. ... 1  EliottElectronics 14 Mapin Electonic Supplies...... Cover d
accessories in stock. AlweldEngineenng ... 8 .o w  Max0 RS 70
Lists - SAE. (Ad) - 26p Golldde. P R Electionics 70 MHERCIONCS oo 71 R 7 ]
Full catalogue (TG/P) - Bitker. J. i 12 GATNY... ga  MicrowaveModules. 61 gDECTIJ ?W"W"wm- ------ ;2
Bredhurst Electronics................ 10 tephensJames............
|arge SAE. £1.00 Hooker A Electronics ........... 14 Pheto Accoustics ... 3 27
404 Edgware Road, CambrdgeKits........ 61 Howes CM. Communications 12 %0
London W2 1ED COOWEE?SE‘[":S ?g LC.S Inteext.... . ) 7 RAS. Nottingham.............. ;2 Technical Software.......... 15
Tel: 01-724 0323 ¢ pc L‘IEEmmdmm ; 1 ICOM Thanet Electionics 4, 5. 6, 7, 71 gmmpmm Specialists ?J? Telecomms............ ..Cover3
(Open 6 days a week) AP Elasonics Ll 70 RascamEiecionics 7% wWard ReghCo. .. Cover2
Dalong Electonics..................... 15 RST Valve 4 54 Walers & Stanton............ ]
_ Dewsbury Electronics............ 1 Kelty A, 54 RylandsF.G.................. 7 Withers, R, Communicabons ....... 21

Also still available
BC-200FB 16 CHANNEL SchNER

—

B e '£199.85 NOW SAVE £40
o TS £159.95 (CP&P £3.45)

188 BROADHURST GARDENS,
LONDON NW6 3AY

(Just around the corner from West Hampstead Station on the Jubilee Line)
Giro Account No. 588 7151 Telephone: 01-624 7174 Telex: 23718

Published on the second Thursday of each month by PW Publishing Limited, Encfeo House. The Quay. Poole, Dorset BHIS 1PP. Printed in England by Benham & Co Limuted, Colchester, Essex.
Distributed by COMAG, Tavistock Road, West Drayton, Middlesex UBT 701, ll.']t:([‘hl\nt' West Drayton 443055, Telex BR13TET. Sole Agents for Australi 1 Mew Zealand - Gordon and Goteh { Asia)
Ltd.; South Africa — Central News Agency Lid. Subscriptions INLAND £13 and OVERSEAS (by surface mail) £15, payable to PRACTICAL WIRELESS, Subscription Depariment. Competition
Huuse, Famndon Road. Market Harborough, Leicestershire LE16 YNR. PRACTICAL WIRELESS 1 sold subject 10 the following conditions, namely that it shall not, without the written consent of the
Publishers first having been giv.n, be lent, resold, hired out or otherwise disposed of by way of Trade at more than the recommended sclling price shown on the cover, and that it shall not be lent. resold.
hired out or otherwise disposed of in a mutilated condition or in any unauthonsed cover by way of Trade, or affixed to or as part of any publication or advertising, hiterary or pictonal matter whatsoever.

RADIO SHACK LTD -

WWW.americanradiohistorv.com



AVAILABLE NOW
o _ NEW LOW PRICE
MH U ﬂﬁm N :acked full of CB, 934MHz | 2 MTR HAND HELD
us:fmla'“:r E(:’Llr;m:ﬂlus || CT 1600 trough bulk
m | Have you tned 1his @xcing new band ya1? Availabie o private | . M h"'"""“ hophoriiny it e
Includes a £2 voucher | ::‘Igi.nr:fa:np::g:.. J':J::ﬂ:'zﬂr

" " ar business use, by simply purchasing a £10 loance from any
g post office Range 15 from W0 250 miles according to your
:uca-'.-ar- and WX conditions Ham Band Plus 142-149 Mhz
DELTA 1934 Mhz TRANSCEIVE s Y 69
@ Repeater Shift 9
| A:ll‘f”,;; ﬂ @ HiLow power 172 - 112 Walts ‘51 e;
i - Z | — @ Thumbwheel Freq. Selector. 4
; P - £365 < Each set supplied C/W ra-chargeeble banery
| A = s 0 :yt‘“&\\“* pack and free mains charger unit
i )
> | VHF MOBILE AMPLIFIERS
MOD. B110

| 144 MMz 110 Wan FM Pius Low Noise
| Pre-amplifier Switcheable

MOD. B42
144 MHz 40 Wan FM Moblie AMP £64.66
SEE OUR HAM CATALOGUE POR FULL RANGE

| THE DELTA 1 ISASTATEOF
NOW IN USE BY OVER 70% O

| FEATURES @ Scan lacility \

THE ART TRANSCEIVER AND
F 934 MHz ENTHUSIASTS! |

@ 16 channel rnemory/scan
@ Sensitive RX
ORIES

ACCESSOR

P7M-E Mag Mount 7dBh Antenna

HAA 934L in hne Pra-amp
HAA 900 Masthead Pra-amp £139.95
PLUS MANY MORE ITEMS
| Send £1 for our full 934 Mhz catalogue. All amplifiers except broadband (2-30 MHz) models
- are tuned for 29.6 MHz centre freq. Should you
require a lower freq. ie. 28.5 MHz please
state when ordering. Export models

available for 26-30 MHz
CT.E. MOD 767

76 Wats FM (150W P.EF)
INPUT:- 05-10 Watis
SWITCHABLE:- Class AB, Class c
SUPPLY:- 138 Volt

REMOTE CONTROL FACILITY

MOBILE AMPLIFIERS
C.TE MOD. 737 50W FM (80W P.EP.}
C.TE MOD. 767 BOW FM(1SOWPEP)

| P714R-E GTR Mount 7dBi Antenna £49.72

PA7-E Base Colinear 7dB: Antenna £67.75

\ PA15 Base Cobnear | 1dB Antenna £79
TC12L 12 Element Beam 1808 Antanna £39 |

| £139.95

P L y.
|DEAL FOR ATU's OR AMPLIFIERS UP TO 3w
g2 (c2p.bp) |

TC 500, 26-500 pF
£19.95 (€1 p-&p) |

| TC 250 13-250 pFf
| miGH POWER "ROLLER COASTER” |
r

l VARIABLE INDUCTOR

| NEW 528 %
| '_/./ {Ei “:&§
' Y

Suitable for 1 KW ATU ’ T
Frequency 1.8 30MH2 - J/ \
IND. 26.5uH |

£44.T8
£49.90

ale SIZE 52 x 102 » 1412 cm

WIDEBAMIL . ~ EF |

L L ] 1 ] F [ ™

b b bidss | MM £597 | G TE MOD. 757 150W FM (300WP.E P | (3-30MHZ . £116.87

RECENE 0700 M | S5 o500, 8 POLLER COASTER. (2 pagy = | “BOVE MODELS HAVE REMOTE CONTROL FACILITY

TRANSMIT | Loz ot FoR s | BLUS CLASS AB & CLASS C SWITCHING. (NOT MOD. 737)

wAX 0N | cnmetkri T T B ZETAGI B35 25W FM (26-30MHz) £23.72
ZETAGI B150 70W FM [160W P E P) £49.96
ZETAG! B300 200W FM (400W P E P 2-30 Mnz £136
L EVADA TC35 DX 25W FM (WILOW PASSFILTER) . £23.99

WIDEBAND DISCONE
RECEIVING ANT ENNA

|3 Elemant) T0-500MH2
»l D SCANNING RX

L

AT 100XL

MAINS AMPLIFIER

ZETAGI B132 SOLID STATE (240WFP EF }2-30 MHz.... £119

ZETAGI DL1 50
RF DUMMY LOAD AND
POWER METER e
A vary acpurate wnit for the S8
dept. of discerning anthusiasl
FREQG:- 0.5MHZ-500MHz
POWER:- 150 Watt Max in 3
ranges 0-3, 0-15. 0-150W

A supet sensilive jow cost hand-

held which covers.

66-88MHz, 118 174MHz
405-512MH2

es Public Service anrcraft,

rvice

HIGH QUALITY BRITISH MADE
29MHz FM PRODUCTS

NEVADA TC35 DX
RF. POWER AMP.

Includ

Marine, etc

« 16 Channels mamory scan * .,
yo/

=g23

+ Priority keyboard lock 'é‘ h,
« Lighted display * - ?'029 s JETAG! 500
}_ A - LI gl DU
SWR AND POWER METER WITH HARMONIC RF POWE, e
s the FILTER = atn AMPLIFER
1T

For the gnihusiast who want
wary Des! A twin metar uni
with push button controd for
aither 75 OHM or 50 OHM cabie
FREQ:- 3-200MH2
POWER: Up 1o P

INPUT:- 1-4 Watls
OUTPUT:- 25-30 Watts «——Nteos,

SUPPLY:- 138V DC
FREQ. 26-30 MHZ 1
Can be centred on 29 B MHz of

285 MHz (stale which) A néw 10D quahty amp. which now
jeatures harmomic hiter 10 reduce harmanic QP

NEVADA TC27 RX
RECEIVER PRE-AMP FOR 2

A suparior low noisa pre-ampiitier
for 29MHz FM operation

Vanable gain -6dB’s 10
. 18dB’s sultable for use
with (ransceivers up 10 25

For the enthusiast a san

raceiver which covers:
66 BBMHzZ, 118 174MHz,405 512MHz

same specifi
cations as
the popular
100XL hand
held model

‘.5."‘”” ‘.

= £209 =
NS

sitiva base

FD 13501.3GHz FREQUENCY COUNTER
6-30MHz

FREQ:- 10Hz-1 356GHI
SENSITIVITY:- 43my at
DISPLAY:- B Digit

SUPPLY:- 212 Vol oc

e | s
.“£139 i ’!“o_f Wwatts output J‘r;;“ﬁ

.53,
N =£23*

CORR

HOTLINE (24 HOURS)

0705662145

189 LONDON ROAD, PORTSMOUTH
HANTS, PO2 9AE.
TELEX 869107 TELCOM G

UiEc Yol_JR CREDIT CARD (AMERICAN EXPRESS,
CESS OR VISA) FOR IMMEDIATE DESPATCH,

TRADE ENQUIRIES WELCOME.

WWW.americanradiohistorv.com



OUR DIGITAL
THERMOMETERS
ARE GUARANTEED
ALCOHOL FREE?

Dual Scale Thermometer

A neat digital thermometer with internal and
external sensors displaying °C or °F. The
external sensor is a waterproof probe (max.
length 3m). Temperature range —5°C to
50°C (internal), —20°C to 70°C (external).
Includes a 12 hour clock.

Order Code FD25C Price £9.95

Pocket Thermometer

A well made temperature meter displaying
°C or °F and a 12 hour clock. Temperature
range —5°Cto 50°C (internal), —20°C to
/70°C using external probe (max. length
900mm). High and low temperatures can be
set and an alarm sounds when these are
reached. A set/lock switch prevents

, . - accidental resetting.

[ - _— ® | Order Code FD26D Price £14.95

Temperature Module
Versatile thermometer module displays in °C or °F,
includes a 12 hour clock and serial data output.
Temperature range —5°C to 50°C (internal),
—20°C to 70°C with external probe. Overall size
68 x 35 x 23mm deep. Probe (max. length 3m) and
bezel also available.

Module Order Code FE33L Price £6.95

Probe Order Code FE34M Price £2.50

Bezel Order Code FE35Q Price 15p

All prices include VAT. Please add 50p towards postage.
Prices firm until 15th August 1987. Subject to availability.

1987 BUTER S SN0 70 ELICTRONSC COMPONENTY

Pick up a copy of our 1987
catalogue from any branch of
W.H. Smith for just £1.50.

Or to receive your copy by
post just send £1.50 + 40p

p & p to Mail Order address.
If you live outside the

U.K. please send £2.50 or 11
International Reply Coupons.

Mail Order: P.O. Box 3, Rayleigh, Essex SS6 8LR. Tel: Southend (0702) Sales: 554161,
Enquiries: 552911; Trade sales: 554171, Trade enquiries: 552961,

Shops

Birmingham: Lynton Square, Perry Barr, Telephone: 021 356 7292.

London: 159-161 King Street, Hammersmith W6. Telephone: 01 748 0926.
Manchester: 8 Oxford Road. Telephone: 061 236 0281.

Southampton: 46-48 Bevois Valley Road. Telephone: 0703 225831.
Southend-on-Sea: 282-284 London Road, Westcliff-on-Sea, Essex. Tel: 0702 554000.
All shops except Manchester closed all day Monday.

WWW.americanradiohistorv.com
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