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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
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' 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.
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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.
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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.
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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
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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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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

Practical Wireless, May 1987

WWW.americanradiohistorv.com

RETAIL SHOWROOM OPEN TUESDAY-FRIDAY 9.30-5.30, SATURDAY 9.30-4.30

Goods normally despatched within 24 hours. Please allow 7 banking days for cheque clearance. Prices correct at time of going to press — E&OE
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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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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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w45V m
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BNC
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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.
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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-

Practical Wireless, May 1987

[womgw]
_ Suspended
wire
Mirror Coil
Fig. 2.1
B‘ - Pivot
! _
f Spring
[womge3)
Fig. 2.3

Fig. 2.2
mA LmA
/d
WOHOLL)
Fig. 2.4

Soft iron

\ Counterweight

L}
T+ Zero adjust

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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Speaker|O/P
Computer —
Terminal [RS232 TNC = TXIRX
Mic
TX afsk |1/P
Keyboard + pttline
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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
Take advantage of our special offer
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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

Practical Wireless, May 1987

=

WWW.americanradiohistorv.com

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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HAVE YOU SEEN
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SHORT WAVE
MAGAZINE

April issue OUT NOW

POP INTO YOUR
LOCAL NEWSAGENT

AND PICK UP YOUR COPY

NOW!
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ANTENNAS
N.B.S. STANDARD * USER ADJUSTABLE MATCHING * ‘N’ SOCKET TERMINATION
P.T.F.E. INSULATION GAMMA * GAIN OPTIMISED * EASY ASSEMBLY * MADE IN UK.
;;)nr MODEL GAIN COST inc. VAT :::;Jm: MODEL GAIN COST inc. VAT
ms
s ke |3 245 B | NOW UNDER NEW OWNERSHIP | 507 2Fl 47d8d £3200 A
432-17X 17 Fle Crossed 13 Bt A WE ALSO STOCK:— §00% 5 Fle § 3B €590 A
432-171 17 Fke Leng 15 i B { A CK0 50-2-813 Comersion Kn FeLSD R
™ Microwave Modules, DRAT POWER SPLITTERS
'rﬁ ‘;'E ‘1| !I?N I::l?i!}:lil ;i; o : RSGB Publications, Stormaster Keys, T0cms. i:::n ;.:223 2
“he ol Bl 2177 4 = E uy 27,
144 8T % Ele Long 11.0dBd £3595 A Alinco. SEM. ™M 2 Way £30.60 B
144 14T 14 Ele 13 0dBd £5172 A 3 month warranty on all second 4 Way 450 B
144 19T 19 Fle 14.2dBd 26 A hand equipment SF/4/412 Stacking/ Frame £2975 B
144-6X 6 Ele Crossed  102dRd €571 A NON-METALLIC MAST
144.GP Ground Plane Imity 1657 B RPM | SM (19" dia)With Fixing Clamp €1975 B
M . RPM 3OM (100" i Witk Loiner and Resin £3950 B
0. 1 Ele 7. 1dBd A © A=E358 B- 195 O=f£650 REN 1 SM (2" dia) With Traine ! £2225 B
05 5 Ele 9 2dBd (26 C RPM 10M (2 dia) With Joiner and Resin €450 A
Management reserve the night to alter prices and specification. Please check prices and post and packing BEFORE ordering VISA
We are dchghlc:jl 1o announce that we are now the new owners of this well established antenna manufacturing company. MET Antenn