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that’s built to take the

realities of life.

Let’s face it. It’s easy to bump, drop, or get rain on a portable. But if your portable is Yaesu’s mini 2-meter
FT-23R or 70 cms FT-73R, such mishaps are a lot less worrisome. They’re built to last, with rugged
aluminium-alloy cases that prove themselves reliable in a one-meter drop test onto solid concrete. Plus,

their moisture-resistent seals really help keep the rain out.

Built for the realities of operating. Despite their miniature size, both radios have all the operatmg
capabilities of larger microprocessor-controlled portables. Yet operating i
them couldn’t be easier. Consider: You get a 7.2-volt, 2-watt battery
pack. (Optionally, a 12-volt, 5-watt pack, or 7.2-volt miniature 2-watt
pack.) 10 memories that store frequency, and offset. (7 memories can

store odd splits.) Memory scan at 2 frequencies per second.
Band scan at 10 frequencies per second. Tx offset storage.
Priority channel scan. Tuning via tuning knob, or up/down Vs
buttons. LCD power output and “S”-meter display. Battery saver Radios above shown actual size.
circuit. Push-button squelch override. Eight-key control pad. Keypad lock. High/low
power switch (4 watt on low power.) Options available: Dry cell battery case for 6
AAA-size cells. Dry cell battery case for 6 AAA-size cells. DC car adapter/charger.
Mobile hanger bracket. External speaker/microphone. And much more. So get-
the intelligent mini that’s built for life’s realities. Yaesu’s 2-meter FT-23R, or
70 cms FT-73R.

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

UK Sole Distributor
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Prices and specifications subject to change without notice.
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South Midlands C

SCHOOL CLOSE, CHANDLERS FORD IND. EST., EAST

% UNREPEATABLE SPECIAL OFFER %
FT726R(2)

£699 .. w =)

430726: TOBMS UNIT  scossssnmmnmvinmvasnsins £199 SAT/726 SATUNIT ............................ £E59
50/726 e WINIT sosaaannssssninass £249 21/24/28  HFUNIT .......................... £269

COMPARE THE COMPETITION!

The FT726R 2m base station, at only £699, is £240 cheaper than its nearest rival. Add 70cms at £199, you now have 2m & 70cms
capability for less than the oppositions 2m bases.

WITH 12 MONTH WARRANTY AND FREE FINANCE AVAILABLE

koK Fm240 & Fm7a0 - 21 & 70CMS
T N MOBILES

e

- AL : SO -
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e X

_____ ® £1 99 inc VAT

% 2m or 70cms COMPACT MOBILES (FM ONLY) Y% 4 Scanning Modes Skip, Carrier, Auto & Delay

% 25/5W O/P on 2m or 10/1W O/P on 70cms % Unigue MMI (Man Machine Interface) System
* 16 Programmable Memories plus Call % Large Easy to Read LCD Display

90 DAY WARRANTY ONLY DUE TO AMAZINGLY LOW PRICE

NOW EVEN BETTER!

- _ o N e
— :

* All Mode SSB (USB + LSB) CW, AM & FM

% All Band Tx (General Coverage Rx)

% 100% Duty Cycle (100w CW, FM 25w AM)

% Pushbutton mode selection

% Switchable VFO steps (all modes)

% New Notch Filter

% Dual VFO's and 10 Memories (Freq. & Mode)
% Computer Compatability (with optional interface)

OPTIONAL ACCESSORIES

FP757HD Heavy Duty P.S.U.  £239  FAS-1-4R Remote Antenna SW £80
FP75TGX Light Duty P.S.L. £69  FC757AT Automatic ATU £349

FT757GXII RRP £969 inc. vaT

LEEDS CHESTERFIELD BUCKLEY JERSEY N. IRELAND BIRMINGHAM AXMINSTER

SMC (Northem) SMC (Midlands) SMC (TMP) SMC (Jersey) SMC N. Ireland SMC (Birmingham) Reg Ward & Co Lid

Nowell Lane 102 High Street Unit 27, Pinfold Lane 1 Belmont Gardens 10 Ward Avenue 504 Alum Rock Road 1 Westem Parade

Industrial Estate New Whittington, Buckley, Chwyd St Helier, Jersey Bangor Alum Rock West Street,

Leeds LS9 GJE Chesterfield Buckley ((244) 543563 Jersey (0534) 77067 County Down Birmingham B8 3HX Axminster [sancLavcano]

Leeds (0532) 350606 Chest (0246) 453340 10-5 Tues, Weds, Fri 9-5 pm Mon-Sat 0247 2711875 (021-327) 1497/6313 Devon EX13 SNY VISA

9530 Mon-Sat 9.30-5.30 Tues-Sat 104 Sat Closed Wed 9.00-5.00 Tues-Fri Axminster (0297) 4918 =
9.00-4.00 Sat 9-5.30 Tues-Sat

Southampton Showroom open 9.00-5.00 Monday to Friday, 9.00-1.00 Saturday. Service Dept open Mon-Fri 9.00-5.00
AGENTS: JOHN DOYLE, TRANSWORLD COMMS, NEATH (0639) 52374 DAY (0639) 2942 EVE DAVID STENNING, G4JA, LOUTH 0507 604967
JACK McVICAR, SCOTCOMMS, EDINBURGH 031 657 2430
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EIGH, HANTS. SO5 3BY TEL: 0703 255111 FAX: 0703 263507 TLX: 477351

[l- BRAINS AND THE BRAWN.

THE BRAINS OF THE OPERATION: THE FT-767GX

By ¢ Features include 160 to 10 metre transmit, including WARC
B YARNY i e . . - i bands. Optional plug-in modules for 6-metre, 2-metre and 70-
aea 3 f B e e i cm operation. Receiver coverage from 100KHz to 30MHz. AM,
SRARS A RO Ko " FM, SSB, CW, AFSK modes built in. Ten memories that store
frequency, mode. Dual VFOs with one-touch split frequency
capability. Digital SWR meter. Digital RF power meter. Built-in

P - T b & N NN RF preamplifier. Adjustable drive level from 0 to 100 watts.

Up to 30 minutes continuous transmit (100% duty cycle).
Quick turnaround time from TX to RX for AMTOR, Packet, and
QSK CW. AGC slow/medium/fast/off selection.

THE MUSCLE TO GET YOU OUT: THE FL-7000.

This solid-state amplifier covers 160 to 10 metres, and includes a built-in
power supply, automatic tuner and lots of powerful operating features.

There's fast turnaround time for break-in (QSK) CW, HF, packet, radio, and
AMTOR. Only 70 watts excitation for full output, and 1200 watts PEP input
power. Automatic antenna matching sensor turns off amplifer and
rematches tuner circuitry if SWR rises above 2:1. Hands-free automatic
band change when used with FT-767GX, FT-757GX or FT-980. Connection
to up to four antennas, including automatic selection via optional unit.

FT767GX RRP £1550 inc. var

ANTENNA ROTATORS VHF/UHF MOBILE ANTENNAS VHF/UHF FIXED ANTENNAS
KR250 Bell type twast switch control £78.00 JAYBEAM 2 Metre

AR40 Bell type tum push control £125.00 HAND PORTABLE ANTENNAS HOo2M Halo head only £7.13
KR4DORC Bell type 360 deg. round meter £169.00 BPET/PL 6 section telescopic with PL259 £5.33 HM2ZM Halo with 21t mast R
AR50 Bell type 5 position pre-select £143.00 6P2T/BNC 6 section telescopic with BNC £7.94 UGPZM Ground plain folded radiator £15.41
C045 Beil type meter readout £219.00 T144H Tele. 2 metre 1/2 Wave with BNC £13.50 C52M MK2  Vertical Colinear 4. &dbd £89.70
KRE00RC Beil type 360 deg. round meter £219.00 HPL Helical for 2 metres with PL259 £6.33 LR172M Vertical Colinear 4 3dbd 95.1
HDR300 Bell type digtal readout £699.00 ZHBNC Helical for 2 metres with BNC £7.94 LR22M Verical omnidirectional £28.18
KRBOOSDX  Bell type 450 deg. vanable speed £325.00 HS430 70cm 172 Wave with BNC £9.75 LWS2M 5 Element Yagi 7 8dbd £17.31
KR1000SDX  Bell type 450 deg. vanable spesd £368.00 HS4305 Them 58 Wave with BNC 9,75 LWE/2M 8 Element Yagi 9.5dbd £21.85
KR2000RC  Bell type heavy duty round meter £445.00 LW102M 10 Element Yagi 10.5dbd £28.23
KR2000 Bell type meter control +/— 90 deg.  £445.00 MOBILE WHIPS LW1B2M 16 Element Yagi 13 4dod £42.44
KR40 Bell tyne meter control e 160 deg.  £139.00 3708 70Mhz 38 Wave 5.3 £18.54 PBM102M 10 Element Parabeam 11.7dbd £55.20
KR500 Elevation meter calib. +/ — 90 deg  £149.95 PBMI42M 14 E t Parabeam 13, 7dbd £58.08

20W 144Mhz 1/4 Wave 1.6ft £9.15 e, £anlam y
KR5008 Heavy duty version of KRS00 £259.95 G42M 4E Quad 9 £35.31

KR5400 Azmuthvelevation dual control £279.00 v 144Mhz 1/2 Wave Toidover 3.5 £16.13 lddmagptyion :
g ' ! 9 ; ) 062M 6 Element Quad 10.9dbd £46.28
KR54004 Azmuthvelevation computer control  £339.00 7BF 144Mhz 7/8 Wave foldover 5.7H £21.15 052M 5 over 5 slot fed Yagi 10 Odbd £30.82

KREE00 Asmuthveievagion heaw d 369,00 788 144Mhz 7/8 Wave ball adust 561, £18.64 g :
utveievation heavy duty : 4T D82M 8 over 8 siot fed Yagi 11 1dbd £42.38

i = TBSF 144Mhz 7/8 Wave short whip 4.7 £21.15 g o
KRSG00A Azimuth/elevation HD comp. control  £389.00 SXY/2M 5 Element crossed Yagi 7 8dbd £23.41

KRO10 Intell. iface KRSAOOAKRSG00A  £275.00 & 1die 58 Waw 6.1 240 : i :
258 432Mhz 258 Wave foldover 3.1t £29.37 8;;’3;"“ BUE':"‘E"I crossed Yagi 9--‘")05 g-gl

268E 432Mhz 2 section colinear 6db ©32.80 1 10 Element crossed Yagi 10 8dbd -

: ROTATOR H'ﬁﬂDWﬁRE 358 439Mhz 3%58 foldover 4 TH. o PMH2T 2 Way hamess circ. polarisation £12.82
(ke Hooh:climpss AR22/ARAL.shd s JON2DX  144432Mhz 6:8-+3x 518 Wave 23175 PMH22M 2 Way hamess for 2 Metres £M4.15
50463 Ubolt clamps CD45 elc heawy duty £16.68 PMH472M 4 Way hamess for 2 Metres £35.25
KS050 Rotary beanng 134" mast £19.95
KS065 Rotary bearing 2° mast 2995 MOBILE BASE MOUNTS SMC VHF/UHF ANTENNAS
KEO38 Rotary bearing for KR40 KRB00 £16.95 SMCGCCA Gutter chp c'w 4M cable + PL259 £14.25 GDXA Discone 100-440Mhz low VSWR £46.35

SMCSDCA Cable ass. 50239 4M cable PL259 £6.90 GDX1 Discone 80-480Mhz low VSWR £55.75
Carniage on Rotator Hardware £2 50 SMCSOCAL  Cable ass 50239 6M cable PL259 £7.20 GOX2 Discone S0-480Mhz low VSWR £69.65
SMCTMCAS  Trunk mount c/'w 6M cable PL259 £12.25 VHFL Discone 65-520Mhz receve only £22.50
ROTATOR CONTROL CABLE HOTMCA  Heavy duty truck mount cw 5M cable  £16.85 GP23 2 Metre colinear 3x5/8 7 Bdb £64.25
RCSW Sway 10r KRAOORG etc per mtr. £0.48 SOMM Mag Base cw 4M cable PL259 012,75 GP144W 2 Metre colinear 2x 578 6 4db £42.00
RCEW Bway for KR250/400500 etc.  per mir. £0.66 SMCSOWM  Adj. angle wing mount base £6.00 GPV5S 2 Metre colinear 2x 58 6.4db 100W  £45.50
RCBW Bway for CD45KA2000RC etc.  per mir. £0.72 SMCGCD Gutter chp adjust angle for SOCA £6.45 GP2M 2 Metre ground plain 100 Watt £23.65
BSD Bumper strap stainless band £11.50 GP432X 70Cms cofinear 3x %8 6.8db £47.50
Carnage on Rotator Cable £1.90 up to 20 metres. GP714 70Cms cotinear 14 step co-ax 10dbi £88.20
over 20 metres £2.65 Carriage extra on alf the above. 358FG 70Cms colinear 3x5/8 base antenna ~ £57.75
Prces subject o flctuation Free S:M.C. SERVICE GUARANTEE
FREE FINANCE . . . INTERLINK DELIVERY . . . Importer warranty on Yaesu Musen products.
On many reguiar priced tems SMC offers  Free Interlink delivery on major equipment. Ably statfed and equipped Service Department
Free finance (on invoice balances over £120) 20% down and the Small flems, Plugs, Sockets, etc. by £1.75. Antennas, Daily contact with the Yaesu Musen factory
balance over & manths or 50% down and the balance over a year Cables, Wire & larger ftems. Roadiine up to £5.00. Tens of thousands of spares and tes! equipment
' Interlink delivery available, upon request, for items other Twenty-five years of professional expenence
You pay no more than the cash prce than radios, from £7.30 depending on weight. .
Details of eligible tems available on request Same day despatch whenever possible. ® 2 years wamanty on regular prices Yaesu products.
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S.E.M.

NEW. S.EEM. V.HF. to HF. CONVERTER. Gives you 118-
146MHz on your H.F. receiver. Connects in your aerial lead
and reconnects your H.F. aerial when switched off. Tune
your receiver from 2 to 30MHz. £49.50.

S.E.M. HF. to V.H.F. Converter. Gives you 100KHz to 60MHz
on your V.H.F. scanner. It converts up to 100MHz to 160MHz
(e.g. to receive 20MHz tune to 120MHz). Connects in your
aerial lead and switches between V.H.F./U.H.F. and LF./
M.F.ll‘ H.F. as you require (no plugs to change over). £49.50 Ex-
stock.

S.E.M. QRM ELIMINATOR. This unique accessory can solve
the problem of your local noise as it has for many others.
Some are back on the air who had been unable to operate at
all. Any sort of interference, it can be next to your receiver
(your computer?) or several miles away, any freq. 1.5-30MHz.
Connects in your aerial lead and removes the interference
before it gets to your receiver, and you can transmit through

it. £85 Ex-stock.

If you don’t believe its true, try one for 10 days, if it doesn’t solve
your problem, we'll refund, less £5 to cover costs. We have many
delighted owners now, who can’t speak too highly of performance.
With comments such as "l can operate for the first time for years"
or “you have got a winner”’.

NEW S.E.M. Dummy load. 100W with dummy load/through switch. So you
leave it plugged in line. £24.00 Ex-stock.

NEW S.E.M. TRANZMATCH Mk lll. Now has a switch to select DIRECT to
aerial, BALANCED or UNBALANCED or DUMMY LOAD. The matching unit
retains its tremendous versatility capable of matching virtually any aerial to
50 ohms at up to 1kW, balanced or unbalanced. The link coupled output
isolates the aerial from the rig, which can cure TVI both ways. Their robust
construction is proved by the ones in daily use for 15 years. 1.8-30MHz
£110. Ezitune built in £39.50 (see below). Built in dummy load £8.90 Ex-
stock.

S.E.M. 2 metre Transmatch, match your V.H.F.aerial, 1KW max. £32.00
Ex-stock.

S.E.M. EZITUNE. Do you use an antenna matcher? You need our Ezitune
to tune it to your frequency without transmitting. Listen to the S9+ noise on
your receiver and adjust your aerial tuner for a dip in the noise and you are
matched up to 50 ohms (1:1 SWRY). Protect your radio and stop tuning QAM.
£45 boxed, or p.c.b. + fixing bits and instructions to fit in any A.T.U.
£39.50. Ex-stock.

UNIT P, UNION MILLS, ISLE OF MAN
Tel: MAROWN (0624) 851277

VERY WIDE BAND PRE-AMPLIFIERS

They cover from 3-500MHz with a noise figure of 1.5dB and an unprec-
edented +30dB 3rd order IP at the INPUT. Gain is 9dB.

We make three types Straight pre-amp, this has a signal loss if you switch it
off, £32.00. One which switches to "straight through” when switched OFF,
can be used for transmitting through (100W) if supplied with 12V on receive
and 0 on TX, costs £37.00. An R.F. switched unit is £45.00. All Ex-stock.
We are continuing to make our highly acclaimed dedicated 2 Metre pre-
amps with adjustable 0-20dB gain and 1dB N.F. Receive only £21.90. R.F.
switched £34.00.

R.F. NOISE BRIDGE. If you are experimenting with aerials you need one
of these units. Tells you the resonant frequency and impedance of your
aerials and also invaluable for measuring Vs, 'z, etc., wavelength of feeders,
etc. £45.00. Ex-stock.

WAVEMETER. A pretty little absorption wavemeter, to satisfy the licence
conditions. 1.5-30MHz with a meter indication. £39.50. Ex-stock.

IAMBIC KEYER. We use the world famous CURTIS chip which eliminates
the little idiosyncracies common in other keyers. Opto-isolators from the
chip ensure that R.F. can’t get in, a common problem with multi-chip
keyers. Compatible with any TX. £45.00. An excellent twin paddle key
often mistaken for ones costing several times more at £19.50. Ex-stock.

2 METRE LINEAR POWER AMP/PRE-AMP. People are constantly telling
us that comparing different makes our Pre-amp is best. (See Pre-amps for
spec.) Three models. Sentinel 40 14x power gain e.g. 3W IN-40W OUT.
Ideal for FT290 £85.00. Sentinel 60, 10W IN-60W OUT £95.00. Sentinel
100 10W IN-100W OUT £135.00. All Ex-stock.

AUDIO MULTIFILTER. Has fully adjustable BAND PASS, HIGH PASS,
LOW PASS and 2 NOTCH filters. From 2.5kHz to 20Hz. Making the most
versatile filter available. £75.00. Ex-stock

T.V.1 Our Braid Breaker/High Pass Filter cures T.V.I. by plugging into the TV
aerial socket. £7.50. Ex-stock.

S.E.M. SWITCH. 3 way ant. switch +
D.C.-150MHz. £23.00. Ex-stock

12 MONTHS COMPLETE GUARANTEE INCLUDING ALL TRANSISTORS.

Prices include VAT and delivery. CW.0. or phone your CREDITCARD No. Ring or write for
further data. Orders or information requests can be put on our Ansaphone at cheap rate

4th position to earth. 1kW. 502395
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PROFESSIONALS AND DISCERNING
RADIO AMATEURS ALWAYS CHOOSE

COMPACT LATTICE TOWERS—SLIMLINE TUBULAR MASTS /

Telescopic—Tiltover, Fixed—Mobile from 3M to 60M.
Over 50 Models, suitable for a wide range
of civil and military applications such as: f

THE TOWER
PEOPLE

/

Radio Communications
ABmateur Radio

CCTV and Surveillance (B =
Meteorological Monitoring [

AR R T W P,

]

Aero & Marine Nav Aids /
f~t Flood Lighting etc. [/
Purpose designed using 4-5m and 3m section modules [/

for low retracted heights and cost effective shipping.

Engineered to B.S.I. standards and hot dip galvanised to |
BS729 for protection. Wind loads are based on BS CP3 /
CHAP V PT 2 1972 for wind speeds up to 100mph/160kph. |

RELIABILITY —QUALITY —KNOW HOW.
SEND S.A.E. FOR FULL DETAILS. / /
_,r"'

WE DESIGN—WE MAKE—WE SELL—DIRECT. No Middle Man. /’J
At manufacturers prices—you get best value.

ALSO SPACE SAVER 3ele 4 BAND AQ6-20 BEAM
169.00 + 8.00 CARR. UK MAINLAND ONLY

\ S S
\
.\ ALLWELD
/ .\ ENGINEERING
. / | glsatens s, 23 Seladon Row_
m HP TERMS AVAILABLE Tel: 01-680 s-}:;\95 '(24uhr1‘31-sa1 6734
/ ! \ B

===

=~
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[ Unit 5 mEE®  MAIL ORDER DEPT. f
Parsons Green Estate mmmmmy  Stock tems Normally
TEL- Boulton Road Despatched within 48 hours,
0438 351710 Stevenage m 21 days latest.
Herts SG140QG
FOR THE AMATEUR BANDS 50Mhz and 70Mhz
AKD WOULD LIKE TO INTRODUCE YOU TO OUR NEW
WAVEMETER THE WA2.
Based on the ever popular WA1, AKD have developed
A _ the new WA2 to meet the licensing requirements for
S T SRR, those Amateur bands.
% FULL WAVEMETER RANGE 50-210Mhz
% SCALE ENHANCEMENTS AT 50-52Mhz and 70-70.5Mhz
% POWERED BY PP3 TYPE BATTERY (not included) £24. 95 inc. P&P
% METERED INDICATION
PROTECT YOUR TV/VIDEO/HI-FI AGAINST
THE INCREDIBLE FORCES OF LIGHTNING!!
THE NEW AVP MODEL 20A IS A DIRECT REPLACEMENT
FOR YOUR EXISTING SURFACE MOUNTED CO-AX SOCKET
AND OFFERS “PEACE OF MIND” PROTECTION FOR YOUR
EXPENSIVE “LEISURE TIME” EQUIPMENT.
rd
77— —PERFORMANCE DATA. @ ANTENNA INPUT SURGE 100,000V @ DEVICE USED AS SPECIFIED BT D2622B
Ly TEN 5,000 AMP PULSES AT TEN MINUTE INTERVALS (8/20mS WAVEFORM as defined by CCITT)
- @ SIGNAL LOSS 1.5db.
"
— -
£19.55 incl. p&p 1 YEAR GUARANTEE (NOT AN AKD PRODUCT)
TV INTERFERENCE PROBLEMS??!!
Are you having trouble recewing a watchable picture on your TV? If so, the cause may be aenalborne interference. For many years AKD has manufactured a low cost range of in-line interference
suppression filters that are easily inserted into the aenal system to help reduce the effects of interference from local tax radio, CB, amateur radio, arpont radar, etc.
Each filter is terminated in standard aerial co-ax plug and socket and requires no external power, Fitting could not be more simple. No technical knowledge is needed. There are 13 standard
stacked filters in our range, but individual filters can be tuned 1o reject i e at specific freq ies if required. If you are not sure which filter type to order or have any guestions
regarding interference phone our helpline on 0438 351710 and ask for John who will be pleased to assist you in making the best chaice of filter
THE FILTER RANGE IS AS FOLLOWS:
FILTER TYPE RBF1 FILTER TYPE HPF1
A range of filters designed to eliminate Radar Blip, especially noticeable on video recorders, Used in weaker receptian areas lor general interference problems. Use with UHF TV, Video
;Sla:k:;ﬂ:l?Hchang%aHand 846MHz (RAF Boulmer interference) can be tuned at{gu}‘r!:_:al:'mr|\..'I & Pre-Amps £6.75 each
rom zto H .75 eac
FILTER TYPE HPFS
FILTER TYPE TNF2 (Suitable for UHF TV only) Used in strong signal area for severe interference on UHF anly £7.00 each
A range of Tuned Notch filters stocked on generally useful | 1es used by A
Radio operators, CB users, Private Taxi companies. Can also be factory tuned to reject any FILTER TYPE BB1
spot frequency up to 300MHz £7.75 each A general purpose filter that can be used on its own or together with other filters in our range
TORROIDRINGS . £2.50 per pair for severe interference problems. Ideal at the input of VCR and Pre-Amps. £6.75 each
FE 2 NEW FILTERS ADDED TO THE TNF2 RANGE STOCKED AT 50Mhz and 70Mhz
OUR FILTERS ARE SUCCESSFULLY USED BY LEADING TV RENTAL COMPANIES AND CARRY OUR USUAL 14-DAY MONEY-BACK GUARANTEE
HFC1 CONVERTER £49.00 WA1 WAVEMETER £24.95
For the FRG 9600/965 our new HF Converter, cannects 10
the aenal socket, and powered direct from the 8 Volt o/p - 5 .
of the FRG 9600. Tune from 100, 1Mhz to 160Mhz, gives | ® ® Qur Waveabsorption meter for 2 Mtre transmitters meets
wning range of 100Khz to 60Mhz, uses double balanced E hicensing r'grmnts range 120Mhz to 450Mhz, very sensi-
mixer, with low pass filter on input tive, can also be used as field strength meter within its
+* Can be supplied with BNC termination for other scanners range. Requires PP3 type battery (not suppled).
Unifilter ‘cLamMP-ON’ RADIO-FREQUENCY CHOKE PHONE OR SAE FOR PRODUCT SPECIFICATION & APPLICATION NOTES
;“.ﬁ‘ Allows leads to be torroidially protected without the need to cut or remove plugs or connectors. ldeally suited for = N
> moulded plugs, leads, ribbon, and large diameter cables. Can easily be fitted and stacked in multiples to increase - 2N )
— -3 rejection, "UNIFILTER' works by suppressing the interference currents that flow along theoutside of cables without T"'_\;T‘.‘ { 0
. LM affecting the signals or power flowing inside. This means that you don't need to worry about upsetting narmal ] (‘[\_ = l/;
~2y operation or invalidating guarantees. Suitable for both reducing the emission of, or rejecting the effect of, "cormmon |
maode' interference as experienced on computer, hi-fi & speaker leads, as well as the normal mains & aerial cables. g ﬁ]
UF 4 KIT (SUITABLE FOR SMALLER INSTALLATIONS) £9.89 UF 8 KIT (For MuLTI INSTALLATIONS) £19.55
ALL PRODUCTS AR FROM US DIRECT ALL AKD PRODUCTS CARRY THE USUAL AKD 2 YEAR
MAIL ORDER OR WH\E" N%YrAﬁEEEJSE OF OLL.ilR ACCESS GUARANTEE. PRI%ES QUC'IRIYED ARE CLCJDRRECT AT TIME TRADE ENOUIRIES
& VISA FACILITIES TO ENSURE MINIMUM DELAY OF GOING TO PRESS AND INCLUDE VAT,
POSTAGE & PACKING WELCOME
3 Props: RT & VEL Wagstaffe. Technical Adviser: John Armstrong )
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ELECTRONICS
TEACH-IN

By Michael Tooley BA and
David Whitfield MA Msc CENG MIEE

COMPREHENSIVE background to

modern electronics including test
gear projects. This book forms a
complete course in basic electronics;
designed for the complete newcomer it will
however also be of value to those with
some previous experience of electronics.
Wherever possible the course is related to
““real life’" working circuits and each part
includes a set of detailed practical
assignments.

To complement the course computer programs
have been produced for the BBC Micro and
Spectrum or Spectrum Plus. The software is
designed to reinforce and consolidate important
concepts and principles introduced in the course, it
also allows readers to monitor their progress by
means of a series of multi-choice tests.

The book includes details of eight items of related
test gear giving full constructional information and
diagrams for each one. The items of test gear
described are: Safe Power Supply; Universal LCR
Bridge; Diode/Transistor Tester; Audio Signal
Tracer; Audio Signal Generator; RF Signal
Generator; FET Voltmeter; Pulse Generator.

This book is an excellent companion for
anyone interested in electronics and will be
invaluable for those taking G.C.S.E.
electronics courses.

Electronics Teach-In from the
publishers of Everyday Electronics
price £1.95.

AT YOUR NEWSAGENT NOW —

or send a cheque, PO or bank draft for £1.95
(overseas readers please add 80p postage. Payment
in £ sterling only) to Wimborne Publishing Ltd., 6
Church Street, Wimborne, Dorset BH21 1JH. Tel:
0202 881749.

ELECTRONICS
TEACH-IN

COMMUNICATION CENTRE
OF THE NORTH

The largest range of communications equipment
available in the North. Full range of receivers,
transceivers, antennas, power supplies, meters.
Ali tubing — wall brackets — rotators — insulators.
We are the original amateur radio suppliers in the North
West with 20 years experience in all types of equipment.
Wide range of Base, Mobile, Antennas for all applications.
Full range of equipment on display. Guaranteed after
sales service. Official Kenwood stockist for North.

Also stockists for Tonna, Welz, G.Whips, Jaybeam, RSGB
Publications, Diawa, Microwave Modules, Capco Antenna
Tuners, Butternut Antennas, Cushcraft Antennas, MJF
Accessories.

RECEIVERS

Full range of recievers for all modes and frequencies.
KENWOOD R5000 General Coverage Receiver £875.00
VC20 VHF Converter for R5000 £167.00
KENWOOD R2000 General Coverage Receiver £595.00
VC10 VHF Converter for R2000 £161.00
JRC NRD 525 General Coverage Receiver £1,195.00
CMK165 VHF/UHF Converter for NRD525 £391.35
HF125 General Coverage Receiver £375.00
AR2002 Wide Band Scanning Receiver £487.00
R535 VHF/UHF Airband Receiver £249.00
R537S Hand Held Airband Receiver £69.50
AT1000 SWL Antenna Tuner £69.00

Please send SAE for full information and up-to-date prices as
these fluctuate to change in sterling rates.
For the caller a wide range of Aluminium Tubing, Clamps,
etc. at competitive prices, i.e. 12° x 2" Ali Tubing £10.95.
Full range of RSGB and ARRL publications in stock.
Part Exchanges welcome. Second hand lists daily.
Send S.AE. for details of any equipment.
HP terms. Access/Barclaycard facilities.
Open 6 days a week. 24 Hour Mail Order Service.
Goods normally despatched by return of post

Phone 0942-676790.

STEPHENS JAMES LTD.

47 WARRINGTON ROAD, LEIGH, LANCS. WN7 3EA.

SOUTH MIDLANDS
COMMUNICATIONS

VERSION
NOW
AVAILABLE (£65.00)

Have you ever wanted to control the polarisation of your
xy crossed Yagi from RH-LH, CIRCULAR, VERTICAL or
HORIZONTAL, even whilst transmitting? Then this revolutionary
product is what you have been waiting for!
The SMC POLARPHASER enables you to alter the polarisation of
your aenals continuously through the full 360°.
For satellite users the benefits to be obtained from instantaneous
shack conlrol of polarisation are obvious, enabling effective utilization
of receive capabiliies and power resources along with the ability lo
reduce or even totally eliminate co-channel interference for terestial use.
2 metre 70cms
VSWR less than 1-5:1 less than 1.3:1
Frequency 144-146MHz. 430-440 MHz
Power 150 Watts. 100 watts
Connectors 50239 or ‘N’ ‘N type

(please specify).
£49.00 inc vAT (s0239) £69.00 inc var

£54.00 inc VAT (N) P&P £2.25

UK, Patent No. 2157834A Manufactured by S M.C Design by G2ZHCG

VISA
SEND LARGE SAE FOR DETAILS o]
SM HOUSE, SCHOOL CLOSE, CHANDLERS FORD
INDUSTRIAL ESTATE, EASTLEIGH, HANTS SO5s 3BY.
Tel (0703) 255111, Telex 477351 SMCOMM G. Fax: (0703) 263507
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For Tomorrow’s Radio Technology

TODAY

HANDHELDS

able, call lor details
BANDER C/W CHRGR

Extended RX coverage avail,
R 2 5W (5W) DL

HRGH

YW 2MTR CW C £19500
5w 2MTR CMW CHRGR £165.00
70CM CW CHRGR £199.00
W (5W) 2MTH LCD CAW CHRGR £199.00

ENWOODTRIO TH21E 2W 2MTRS, (WHILE STOCKS LAST)
PORTABLES

FTEQ0RMEKS 2 5W MULTIMODE, JOIN IN THE FUN!
FTERO0RMEZ AS ABOVE CW NICADS AND CHARGER
FT290R/M W MULTIMODE  IMPROVED RECEIVER £39500
T2A0RMEZ AS ABOVE CAW NICADS AND CHARGER £42900
SPECIAL PRICE £329.00

£39900
£42500

FT;
FT290R/MK1 2MTR MULTIMODE

£299.00
£359.00

INSURED P&P
£10

NEW LICENCEES CALL FOR SPECIAL DEALS

DEL 877R AIR-BAND RECEIVERS

e covers 52 2 a5

15 and
nners The recener is

Hebcal antenna  and 35 good

o a tacko wilh this coverage. It is

Tor mondonng As Band, the two-metre and
il as Band 2 PM Broad-

0 provded. Two

with Dry celis
and e

| 877R.

, PAPE250

RWC NOW APPOINTED SONY DEALERS. CALL FOR LATEST STOCK AVAILABILITY
ON RECEIVERS AND ACCESSORIES

ANTENNAS & ACCESSORIES

ICOM AHT000 SUPER DISCONE 25-1300MHZ INC POST
NEW RAYCOM AIR BAND DISCONE 118-170 MHZ 6 ELEMENTS
RAYCOM DISCONE 60-600 MHZ 8 ELEMENTS 502398 SOCKET
SUN MOBILE 5/8 50239 C/W 50239 MOULDED LEAD/G/MOUNT
GSAV 1/2 SIZE HF MULTIBAND HF ANTENNA (INC POST)

£79.00
£12.50
£27.50

GRSAV FULL SIZE MULTIBAND HE ANTENNA (INC POST) £17.50
GS5KW/W3DZZ 71MHZ TRAF DIPOLE ASSY. 50238/COAX FED £23.50
GSKW/W3DZZ 7.1MHZ MULTIBAND AS ABOVE, BALANCED FED £22.50
GS5KW/W3IDZZ 7 1MHZ 2X TRAPS, FOR SELF ASSY. ANT £9.85

Hundreds of other types of base and mobile antennas in stock

JAYBEAM, TONNA, MET, SUN, HOXIN, POPULAR MODELS IN STOCK
NEW RWC are now appointed dealers for the West Mi for B C
and MFJ products. Please ask for detalls of the range currently available.

press. However, prices subject to change without prior notice, E&OE.
Most other products advertised in this magazine are available at RWC.
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BASE STATIONS =ees—

Good News for FT767 owners. Kenwood users take note!
IMPROVED YAESU FT767 RWC/MK2 HF-UHF BASE STATION

We are pleased 10 announce that we have now mproved the synthesizer (see reviews) leading 1o Detter
dynamic range by up to 20dB wheh now puts this ransceiver in a class of is own! This modification is only
avalable from AWC and is fited FREE to all New units sold by us, of we will modity any existing unt for £59 50

nc return camage
FT767 MK2ZRWC COMPLETE TOP CLASS BASE STATION (EX. VHF-UHF) £1449 00
FT767 ME2RWC COMPLETE TOP CLASS BASE STATION (EX. VHF-UHF) WITH 2M FITTED E1610.00
FT757 MK2 NEW IMPROVED HF TRANSCEIVER £BO5 00
FT726R MULTIMODE BASE STATION WITH 2MTRS. éspecw. PRICE) £799.
ICOM IC735 SUPER MINI HF ALL BAND TRANSCEIVE £892 50
ICOMIC735 ICOM IC275E 2MTR 25W BASE STATION, C/W AC PSU £943 00
NEW ICOM IC575 6M 10W BASE STATION, 26-56 MHZ RECEIVER TX10 AND 6M £949,

Many more Makes and Models In stock. Please enquire.

FT767GX MK2/RWC

Wy
-

- -
& - -

YAESU FRG9600/RWC

FRG 9600

We supply ihe Yaesu FRG 9600 modified recesver to Govemment deparments and
prafessional users. We offer more options and facilties than any other company. We
transiorm the basic unil by mproving sensitvily and adding extra bands. No ofher
scanner has this many options and modes available. Call now for much more informaton
Overseas dealer required for our kit

Modifed Yaesu recevers. NOBODY can tune ‘'em ke WE can!
YAESL FRGO600 RWCMK 1| 60-905MHZ IMPROVED RECEIVER
YAESL FRGIG00 RWC/MK2 60-950MHZ ‘N CONNECTOR
YAESU FRGO600 AWCMK3 100KHZ -950MHZ MULTIMODE

NEW YAESU FRG9600 RWC/MKS 100KHZ-950MHZ ACTIVE F/IEND
YAESU FRGS600 MKAAHTO0VGSAVIPASC AC PSU, COMPLETE
100KHZ-950MHZ ALL BAND, ALL MODE RECEIVING STATION
ICOM ICR7000 25-2GHZ ALL MODE SUPER RECEIVER
ICOM ICR7000vAHTO00 ABOVE WITH MATCHING DISCONE
UNIDEN-BEARCAT UBC 100XL SUPER HHELD CW NCDS PSL

UNIDEN-BEARCAT UBC175XL SUPER DESK-TOP CW PSU.

AEGENCY HX850 HANDHELD AMFM MINI LB/AIRNVHFUHF

REGENCY MX7000, SAME COVERAGE, SAME MAKE AS AOR2002

FDK AIR BAND HANDHELD THUMBWHEEL MINI CW NCDS PSU

FDK AS ABOVE COVERAGE 140-173 00MHZ FM BANDS

MANY MORE MAKES AND MODELS IN STOCK. PLEASE CALL FOR
INSURED P&P £10 ON SCANNERS

SHORT WAVE RECEIVERS

YAESU FRGBS00 SHORT WAVE ALL MODE 100KHZ-30MHZ £572 50
YAESU FRGB800/FRVBS00 AS ABOVE WITH VHF CONVERTER £659.00
ICOM ICR71 100KHZ-30MHZ A TOP CLASS RECEIVER £73800

SCANNERS=——==

r-—RAYCOM PRODUCTS:

NEW ICOM TYPE COMPATIBLE NICAD PACKS,
EMPTY CELL CASES AND DESK TOP CHARGER

A new r. ol professional Heavy Duty long ife nicad packs. mpored
from the USA, available exclusively at RWC

10AF 10V 800 mAH LONG !.IFE. ICOM EQUIV BPSE £55.00
12AF 12V 600 mAH LONG LIFE, ICOM EQUIVALENT BPT £52 50

(Both above units for use in ICOM BC3060 OR RAYCOM NCS80)

MT1 EMPTY Cell case for seif assembly of up top 10« Micads lor a cost
effectve replacement fof packs such as BP3 elc, there 15 ample room for a
DC jack, chw instructions £8.50. AA NICADS lagged 1 2V 500mA Micad
cells for above £1 60, NC580 Desk-Top charger for all lcom type Nicads
above 400mA, two charging positions 50mA & BOmA 14hr charge £39.50
Trade and Dealer enquines welcome Call for more details

P&P £2 50 per order

Business radio users call now!

MOD KITS

RWC MOD KITS, ANNOUNCEMENT
We apologize 1o customers wahng lor vanous
mod kits. supphes of crystals and components
are inconsistent and demand for kits varies, so
thera is occasionalty a delay belore we can send
f kit of pans, please be patienl, Rome was
n)OLT built in a DAY! Kits still available
SANYO LC7137 SYNTHESIZER CB-10MTRS,
LCUDNT CB-10MTRS. FT757GX MK1 FAST
TUNING MOD, STORNO COMT13 PMR-2MTR
KIT, PYE A200 E-BAND S50MHZ KIT, call for
lechnical details, pnces and delvery

special offers list
Send a large SAE for copies.

IMONTH WARRANTY

Y WITHERS COMMUNICATIONS LTD

Manufacturers, Importers and Suppliers of World Famous Communications Products
584 HAGLEY ROAD WEST, OLDBURY, WEST MIDLANDS B68 0BS

021-421 8201/2/3. VODAFONE 0836 504587. PRESTEL MBX 214218216 FAX 021421 2468
Amateur Radio. Business Radio. Radio Telephones. Sales. Service Accessories and Antenna Systems,

Ordering Information: For fast delivery please order by Telephone, Telex or Fax, or send cash/cheques/dralts by post. All
Credit/Charge cards accepted, £1000.00 Instant Credit available subject to status, we also offer our RWC Chargecard. Please call for
further details and information. We do NOT advertise products that are not normal stock items. All prices correct at time of going to

STOP PRESS . .. RWC will be mvin?‘:hntﬂv to new and larger premises.

Please keep in touch for further deta

D)

L L]
e gt A

% WE WILL MATCH OR IMPROVE ANY GENUINE ADVERTISED PRICE %

EN B

Fast Mad
“redt Card Orde

wwWw americanradiohistorv com

WANTED DEAD OR ALIVE

Your used equipment. We also offer a
very comprehensive range of guaran-
teed used equipment, e.g. Amateur
band transcewers, SW recenvers, scan-
ning receivers, PMR and accessones.
As far as we are aware we are the only
company in the UK (o offer a be-weekly
computerzed used equipment list and

ALL USED EQUIPMENT CARRIES




& C I t 1 Western Parade, West Street, Axminster, Devon, EX13 5NY.
eg ar 0. . Telephone: Axminster (0297) 34918
.‘."' rod S BENCHER
] 1C761 New su.{:%ﬂ‘rrimwgds POA (- ] Sauoue Key, Black basa 142 (250
FAicoM| W Q i N Spar - SOA 1 av Squeazn Key, Chrome base 7697 {2501
e L7358 New HF Transcaver 94900 [—| -
Yaesu —— ATI00 100W ATU (7517745 w500 13501 Kenwood ——
o AT150 150W ATA (735 1 13501 TS9405 9 Band TX General Cov RX 199500 (—)
FT767 HF Transceiver 1550 00 — El eneral Cov |
FEX767(2) 2m Module (767) 169.00 (2.50) PS55 Ext PSU (735) 185.00 (3.00) AT340 AuteyATU 244.88 (250
FEX767(70) 70cm Moduie (767) 215.00 (250 1C505 50MHz mult-mode portable 458.00 (| SP340 Ext Speakr 8755 (250}
FEX76716} 6m Module (767) 169.00 (250 1C2900 2m 25w da 54200 (—} TS9305 9 Band TX General Cov RX 169500 ||
SPI6T Speaker 6995 (2.00] IC2BE 25W FM /00 i ATa30 AutaATU
FT280 Wbl Mo Super 290 42900 || 1C28H Im 45W FM 399.00 (3.00) 5PA30 Ext Spoakr 9094 (7
FT290 2m MiMode PortTransceiver 7900 | 1€ Micro 2E Nerwe Mi 235.00 {300} 75440 NEW 5 Band TX General Cov RX 1B )
MMETT Mobile Bracket 3750 (150 1C2E 2m The Original HH 225.00 (3.00) AT440 Al ATU 144,82 (250
NCTY Charger 1050 (1.50) oozt mHH #43.90 - 100} PS50 Whuty PSU 22243 (250,
€51 Carrying Case 650 (150 IC275E New 2m 25 Base Sin 1038.00 . i—) TSB30S 160-10m Transceiver 9 Bands 1098.00 (2 50)
YHAIS 2m Hejical 7.50 (1.50) KCaE T0cm HH 28500 (3.00) ATZI0 All Band ATUPower Meter 208,67 (2.50)
YHALLD J0cm 12wave 1250 (150 IC0aE 70cm HH 239.00 (3.001 5P230 External Speaker Unit 8643 (250,
Y49 Spaaker Mike 2200 (150) tCAlE J0om 25W FM Mobil 448.00 3.00) LS50S 160m-10m Transceiver Special  (—)
MMB1S Mohbile Bracket 1455 (150} 1C490 70em 617.00 () 754305 160m-10m Transceiver Special  (—)
FT23 2m Mini HH 2350 (250) 1C3200 3""’70 D“" Band FM Mobule 55600  |—| PS430 Malching Power Supply 17378 (1500
FT73 70cm Mini HH 24350 1250 1C12¢ 428,00 (3.00} SP430 Matching Speaker 4081 {250)
FNES Spare Battery Pack (2373) 2500 (150} ICAT1 0*" f'°‘f RX 2500~ MB43) Matxle Maunting Bracket 15.80 {250
FNE10 Spare Battery Pack (2373 30.00 (150) Ic7000 VHF/LME Scannec %700 | FM430 FM Board for 75430 48.05 (250)
FNBTT Spare Banery Pack (2373 4600 (1501 AHTD00 25-1300MHz Discone B2.00 (2501 SM220 Station Mandor 34362 (3500
NC.18C Charger (2373] 1235 1150) 5P3 Ext Speaker 61.00 (2.00) B58 Band Scope Uni (830/840/ 77.00 (2.00]
NC.28 Charger (2373) 1540 1150 CK70 DC Cable (RI0A71) 7.00 {1.500 TL922 100160 2K Linear 1495.00 (7.00)
NC.29 Base Charger (2373 53.00 (2.50) EX257 FM Baard (R70R71) 41.00 {1.50) THZ1 ZM Mini HH 189.00 (2501
PAG Car Adap/Charger (2373} 16.00 (1.50) GCS5 World Clock 43.00 {2.00) TH41 T0cm Mini HH 218.00 (2501
MH12428 Speaker Mic 27.00 (150 AQz Waterproof Bag all lom HH Jam (150 TH205 2M HH 21526 (3.00)
FT727 Srmrtlemn HH 42500 (3000 8C35 Desk Charger 7015 (2,00 TH215 M HH Keyboard 252.13 (3.00)
FNE3 Spare Battery Pack 41.00 (150) BP3 Battery Pack B4V (2MEN2M4E) .90 |1.50] RS 2M 25W MM Mabile 533.00 (|
mm Spare Battery Pac,{ 45.00 (150] 8P4 Empry Battery Case (24E0204E) 820 {1.50) TS711 2M 25W Base Sin 94000 (|
Empty Cell Cas 10.00 (1500 B8PS Battery Pack 10.8V 6095 (2.00) TS811 T0em 25W Hase Sin 109405 (|
FRODE00M NEW 095001z Scanning RX 509.00 (| BP7 Battery Pack 13.2V (02104€ only) M6 (200) R2000 Gen Coverage HF/RX 59900 (|
MMB10 Mobile Bracket 10.00 (1.50) BPE Battery Pack B4V 7130 (2001 VC10 118-174MHz Converter (R2000) 161.94 (2.00|
NCSC Chaiget 1150 {150} CP1 12v Charge Lead BPY7/8 630 (1.50) RAS000 MEW Genaral Coverage HFRX 87500 (—|
PA3 Car AdaptorChargar 2185 (150 pe DC/DC convenar operate from 12v 1725 1501 ) 118-174MHz Converter (RS000) 167.21 (2,00
FNB2 Spare Battery Pac 2500 {1.50] FA2 2m Helical B 920 {150) BT2 Empty Battery Case TH21/41 1186 (150)
YM24A Speaker Mike 27.00 (1.50] FA3 70cm Flexible '40 Antenna (BNC) 820 (1501 oc21 DC Power Supply TH21/41 2500 (150
FT726R 2m Base Station Special _ Price  (—] HM3 Speakar/Mic 21.% (2.00) EB2 Ext. Bantery Case TH21/d1 6.77 [150)
4307726 F0em Module for above 349.00 (300] H510 Head sel Boom Mike 2070 (1.50) HMC Hoadset with Vox TH21/41 3291 (150
FRGES00 HF Recarver 5500 I} HS105A Vox Unit HS10 (02XME only) 2530 (150 P2 Nicad Pack TH2 1141 2436 (1501
FRVBB00 Convenor 118175 for above 10000 (2.00] H51058 PTT SW Bax HS10 2070 {1501 BCE Desk Charger TH21/41 99,00 (2.00)
FRTIT00RX  ATU 58.00 (2.00] Lc Leatheratie Case 2EME + BPS 6.90 (150) 5C8 Soht Case TH21/41 1186 (150]
MH1BE Hand 600 Bpin mic 21.00 (1500 Le3 Leatheretta Case JEME + BP3 690 (1501 SMC30 SpeakerMic TH21/4/2600 2831 (150)
MD188 Desk 600 Hpin mic 79.00 11501 Len Leatnerere Case OZENAE + BP3 920 (1501 MC50 Desk Mic 46.08 (250)
MFIA3B Boom mabile mic 2500 (150] LC14 Leatherone Case 02EM4E + BPS/7/8 920 (1.50] MCEQA 8P Desk Mic 8822 (250
YHTT Lightweight phones 1999 (150 551 Shoulder Strap 10.35 (150 MCa0 Electrie Dusk Mic 5398 (250)
YHES Padded phones 1989 (150) SME B00ohm BF Basa Mic 46.00 (2.00) Mcas Desk Mic Audio Lavel Comp 99.00 12 50
VH1 Lweght Mobile Hiset-Boom mic 19.99 (1501 Sms 1.3K/60001 BP Basa Mic 8200 (2.00) MC43 8 Fist Mic 22 (150
581 PTT Switch Box 208708 2200 (150) sM10 Comp/Graphic Mike 116.00 (2.501 MC35 4F Fist Mic 2172 (1500
582 PTT Switch Box 290750 200 (150) . MC55 Moabile Mic (Bt 8p) 5267 (250)
SB10 PTT Switch Box 270:2700 zZo (150 Miscellaneous LKF)gJ m Low Pass F‘n;'l‘er s 226 200
FEOGIC Low Pass Filler B SMICS 2U 2N 50239 Swiich 1895 (2.00) SHPAOESVEL: ke
SMCS 2N 2 way 'n Skis Switch 7350 (2.00) H36 Lighlweight tHipliones 2436 1200}
Wels 2 way 50239 Switch 2995 1200) H55 Deluxe Hiphones 3754 1200)
Datong Products — Walz 2 way 'n’ Skis Switch 4500 1200| Swaoea SYREower Metar 1 Dt gaoe oy
PCY Gen. Cov. Can 137.40 {2.00) Drae 3 way 50239 Switch 1696 (200} SW200A SWRFonear Meter 1.5 1E0MH WT 88 {350
VLF Vory low frequency conv. 3490 1200 Drae 3 way ‘0 Skts Switch 2181 (200] S DO e s il
FL2 Multi-mode audio fifter 89.70 (2.00 Kenpro KPZIN 7 way Switch 27.00 (2001 EW2000 EWRPaveer Motar 1 B.54MHz 2K 1717 (3501
FL3 Audio filter for recewvers 129.00 {2001 DRAE Wavemeter 30.25 (2001 2w ATy e = A8 2000
ASP/B r.f. speech clipper for Tria 6280 (200 T30 W Dummy load 10.29 (200) .
ASPIA .1 spesch clipper for Yaesu B2.80 (2001 N
ASP As above with 8 pin conn 8970 (200) CWIRTTY Eguipment —— SWRIPWR Meters —
DS Manual FF speach clipper 5635 (200 quip: WELZ
D70 Marse Tutor 5635 (2.00) VIBROPLEX SPI0X 1.8 150MHz PWRSWR 37.00 (250
RFA RF swilched pre-amp 3600 12.00 lambic Standard 63.33 (3.00) SP127 1.8-60MH: PWRSWRPEF 7995 (2500
ADZT0-MPU Active dipole with mains p.s.u 51.75 {2.00] lambyic Deluxe TE.09 [3.00] SP220 1.8-200MHr PWRISWRPEFP 67.95 (2.50
ADITO-MPLU Active dipole with mains p.s.u 68.00 |2.00 Vibrokeyer Standard 6398 (3.00} SP225 1.8-200MHz PWRISWRPEP 9995 (250
DC14428 2m converter IWET 12000 Vibrokeyer Deluxe 78.09 (3.00} SP420 140-525MH; PWRSWRFEF 5995 (250
ANF Automatic notch filter §7.85 (2.00) The Onginal Standard 73.54 (3.00) SPa2s 180-525MHz PWRSWRIPER 1955 (250)
A Aute W Ker blanker 8625 (2.00) The Onginal Deluxe 82.74 (3.00] SPEZS 1.8.200-430-800-1 240MHz 169.95 (2.50]
SRB2 aodpec g
OIGEET airToiophone order by cheque
il o ¥ €l ar
VISA eredit card. Cheques cleared before m OPEN TUES.-SAT. 9.00-5.30 STOCK ITEMS USUALLY DELIVERY/INSURANCE PRICES
R goods despatched. (EBOE) |CLOSED MONDAYS) DESPATCHED WITHIN 48 HRS IN BRACKETS

AUDIO FILTERS
MODELS FL2, FL3, FL2/A

Model FL3 represents the ultimate in

audio filters for SSB and CW

Connected in series with the loudspeaker,

it gives variable extra selectivity better

than a whole bank of expensive crystal

filters. In addition it contains an automatic

notch filter which can remove a “tuner-upper™ all by itselt
Model FL2 is exactly the same but without the auto-notch. Any existing or new FL2
can be up-graded to an FL3 by adding Model FL2/A conversion kit, which is a stand-
alone auto-notch unit. Datong filters frequently allow continued copy when
otherwise a Q50 would have to be abandoned.

Prices: FL2 £89.70, FL3 £129.37, FL2/A £39.67 *1 h
ACTIVE RECEIVING ANTENNA g\_
Datong active antennas are ideal for 4
modern broadband communications 2
receiver —especially where space is ||mued
4 ® highly sensitive (comparable to full- size dipoles)
® Broadiand coverage (below 200 kHz to over 30 MHz)
® needs no tuning, matching or other adjustments.

® two versions AD270 for indoor mounting or AD370 lillustrated] for outdoor use
® very conpact, only 3 metres overall length. ® professional performance standards

Prices: Modi! AD270 lindoor use only) £51.75 Both prices include mains power unit.
Madel AD370 ifor outdoor use) £69.00 -
e L P

MORSE T

The uniquely effective method of
improving and maintaining Morse
Code proficiency. Effectiveness
proven by thousands of users world-wide
® Practise anywhere, anytime at your convenience.
® Generates a random stream of perfect Morse in five character groups
® D70's unique “DELAY" control allows you to learn each character with its correct
high speed sound. Start with a long delay between each character and as you improve
reduce the delay. The speed within each character always remains as set on the
- g\de'pendeigl ‘I?[PEDED control
eatures: long life battery operation, compact size, Lo
built-in loudspeaker plus personal ealplecg. Price: £56.35
Our full catalogue plus further details of any product are avatable free on request

RTTY Tuning Indicator

PW Blenheim v.h.f. to h.1. receive comverter
Dowton. Freq. to Voltage Converter
Side Tone Osciltator

PW AXE. Signal Tracer

Itchen. LCR Bridge

Woodstock. Short Wave Converler
Masthead Preamp For 144MHz
‘Westbury Basic Wobbulator

High 2 Mosfet Voltmeter

Taw. VLF Converter

Active Antenna

Automatic Nicad Charger

Simple 50MHz Comverter

Arun Parametnc Filter

Meon 2. 50MHz Transverter (144MHz IF)
Rity/Morse Modem (No Case)

Two Tone Oscillator

Meon. 50MHz Transverter (28MHz IF)
Capacitance Meter

Fet Dip Osciliator

Add On BFO (Inc. CBO4 + Optional Comps )
Tnambic Keyer

Morse Sending Trainer

Auto Notch Filter

Morse Practice Oscillator

8
g

BEER

EzBsarBasie

BE

as
3

R RERA NN YA NASERAERN S BN
gEzBoneh

BESARSRuERRLENENE R ERR2Y2

BF199 18
200 3% 812 A5
RECHARGEABLE s ae o
3 ’
NI-CAD BATTERIES 3§ JoL 3
F Trimm ‘18 3 9 iz 3z
M (HPT) S00mAH 1.05 220 Tommer 5 B2 W8 sy
C (HP11) 1200mAH 290 598 Yellow, Aluminium M prosel . 48
D (HPZ) 1200mAH 2.26 ?aual ES,T‘ES g BF961 70
oo 1 oils HF381 B8 40118 16
PP3 Type 4.25 Relay 2PC0 . 170 8y g ﬁ;?ﬁ g
BNC Socket 50R Square 8
UNIVERSAL 5 pin din mels 16 j& g :gg.‘_,g ?g
NI-CAD CHARGER 105 Heatsa % B0 es 4pie 49
Diecast Bu: [Eddvslunei 555 Tipay 30 4047H 49
Will Charge All the Above Types TIP41A 4B  4DG0B 45
w15 TeA S oros
Well  Designed  Key  Fully yyyoim 85 40778 =
SOLDERING IRON Adpustable £1. Nz 10 4038 z
25w High Quality with Long Life ADVANCED MORSE KEY INSTUL..,.. 14 ;g;%’a% ‘g
Element 1.7 metre lead (240v) All Metal Professional. High Soeeo IN3819 . 42 T4HCIZ . 28
£4.45 Key, Fine Adjustment 2N3SEG. 126 T4HCISO. B8

All prices include VAT and postage and packing. Barclaycard,
Goods normally despatched within 3 days subject Access Orders -
to availability.  Tel (0532) 744822
write to dept. PW.

DATONG Clayton Wood Close

ELECTRONICS West Park

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

PRICES DO NOT INCLUDE VAT, wHicH SHOULD B€ ADDED TO THE TOTAL ORDER VALUE
AND P&P CHARGES. P&P = T0p UNLESS SPECIFIED. ARTICLE REPRINTS 50p (IF REQUIRED). ALL KITS
ARE COMPLETE (LESS BATTERIES), UNLESS SPECIFIED INCLUDING PCB. CASE, ALL COMPONENTS,
CONNECTORS AND HARDWARE ALL COMPONENTS ARE NEW AND TO FULL SPECIFICATION
CHEQUE, P.0., OR ACCESS TO:

CPL ELECTRONICS. 5 southdean Ciose, Hemiington, Midleshrough, 58 Ot
TEL 0l sat1sT.

Other kits are available plus a wide range ol components elc

ACCESS, MAIL DR TELEPHONE ORDERS WELCOMED. FREE PRICE LIST ON REQUEST,
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MAIL ORDER CO.
Langrex Supplies Ltd.,
Climax House,
159 Falisbrook Road,
Streatham, SW16 6ED.

SPECIAL EXPRESS
MAIL ORDER SERVICE

£p
AZD 275 | EMB1 250 | PLS19 6.00 | BAKS 599 | BKDE B.00
CL33 4,00 | EMET 250 | PLBOZ 6.00 | GALS 150 | 6LGG 5.00
DYB&T 150 | ENSY 650 | pyaa 250 | GAMEG 602 | BLEGC 575
DYBO2 150 | EvS1 275 | pya 150 | BANS a7 |67 250
EBSCC  10.33 |EY86 175 | pyao 150 |6ANBA 350 |6LO6 750
E180F 1205 | EY88 175 | pyas 125 | BAOS 325 | 607
E810F 3548 | EY500A 300 | : BARS 2500 | GRHHA/GKNS
EABCBO 125 | EZBD 150 |PY88 200 | gase 866 10.00
EB91 150 |EZ81 150 | PYSOOA 400 | gASTG 875 | 6347 3.00
EBFBO 150 | GY501 300 | PYBOO0 150 | gATE 125 | 65C7 275
EBF89 150 | GZiz 4.00 | PY801 150 | BAUSGT 500 | 6507 35
EC91 B.00 | G233 475 | QOV02-6 38.00 | GALG 250 | 6SK7 350
ECC33 450 | GZ34 400 | QOV03-10 2625 | BAWEA 375 | BSLIGT 3.00
ECC35 450 | GZ37 4.75 | QOV03-204 687 325 | BSNIGT 3.00
ECCH1 1.75 K'lﬁl 5.00 48.38 | 6B8 33 | 6557 75
ECCE2 1.75 1500 | QOVDE-404A GBAG 150 | BSGTM 250
ECC8A3 1.75 KTH Gold Lion 46.00 | 6BAT 500 | BUBA 25
ECCES 1.75 1200 | QVD3-12 6.80 | GBEG 150 | 6BVBGT 45
ECCa8 350 | KTBE 15.00 | R18 3.00 | GBHE 250 | 6X4 300
ECCo 893 | N7 1500 | R19 924 | 6BJG 275 | BXSGT 175
ECF80 150 | OA2 3.3 | SP4Y 1 BBNG 200 | 128X7 175
ECH35 300 |OB2 435 | SPE1 4.00 | 6BO7A 350 | 12BAG 250
ECHaz 350 | OC3 250 | U9 13.75 | 6BR7 6.00 | 12BEE 250
ECHB1 300 | OD3 250 | u25 250 | GBRAA 350 | 12BY7A 3.00
ECLB0O 1.50 | PCBE 250 | UzB 250 | 6857 6.00 | 12E1 20.00
ECLEZ 150 | PCBS 250 | u3? 1200 | GBWE 600 | 12ZHGT 450
ECLB3 300 | PC32 1.75 | UABCBO 125 150 | 30FL12 138
ECLBE 175 | PCS7 1.75 | UBFB3 1.50 | 6BZ6 75 | 30P4 250
EF374 5.00 | PCS00 1.75 | UCH42 250 125 | 30”19 250
EF39 275 | PCFBO 200 | UCHE 250 350 | 30PL13 1.80
EF41 350 | PCFE2 150 | UCL&2 1.75 | 6CB&A 250 | 30PLY4 180
EF42 450 | PCFBE 250 | UcLae3 275 A 500 | 5728 B5.00
EFS0 250 | PCFam 250 | UFss 2.00 | 6CLE 3.75 | BOS 45.00
EF54 5.00 | PCFBOZ 250 | ULér 5.00 | BCHE 13.00 3
EF55 350 | PCFB0S 170 | ULB4 175 | BOW4 BOO | 1A 18.33
EF80 1.75 | PCFB08 1.70 | Uv4dl 4.00 350 | 8124 4750
EF86 350 | PCH200 3.00 | UYBS 225 | 6DO5 750 | 813 65.00
EF9 295 | PCLB2 200 | VRID&30 250 | 6DOEE 475 | BG6A 3500
EF92 6.37 | PCLB3 300 | VRISOV30 250 | GEAB 300 | B72A 20.00
EF183 200 | PCLB4 200 | Z759 25.00 | GEHS 1.85 | 931A 1850
EF184 2.00 | PCLBS 250 | Z803U 25.00 | BF6 300 | 2050 150
EHS0 175 | PCLBG 250 | 2D 3.25 | 60kE 275 | 5763 450
EL32 250 | PCLBOS 250 | 3828 50.00 | BHE 300 | 58144 4.00
EL33 4.00 | PD50D 600 | 4C 5800 | BHSE 377 | B4z 1200
EL34 4,00 | PFL20O 250 | 5R4GY 550 | 6J5 450 | 6080 14.00
EL36 250 | PL3B 250 | 5U4G 300 | BJE 893 | 61484 1200
ELLBO 2500 | PLBY 175 | V4G 250 | 6J7 475 | 61468 12.00
ELBY 525 | PLB2 1.50 | 5Y3GT 250 | 6JBBA 650 | 6550 10.00
ELB4 225 | PLE3 2.50 3 400 | GJEEC 750 | 68338 1250
ELBE 2.75 | PLB4 200 | 5Z4GT 250 | GJSEC 750 | 6973 750
EL: 7.39 | PLS04 250 | 6GE0L2 1.75 | BREGT 7 450
ELSS 2.00 | PL5D8 550 | GART 300 | 6K7 300 | 7027A 8.00
EL360 1850 | PL509 6.00 | BAHE 500 | 68 3.00 10.00
7586 15.00
Open daily to callers: Mon Fri 9 am -5p.m. wa 200
Valves, Tubes and Transistors - Closed Saturday Prices correct
Terms CW.0. only, allow 7 days for delivery. Tel. 01 6?7 24247 when going
Prices excluding Quotations for any types not hsted SAE. Telex to press
VAT add 15% Post and packing £1.00 per order 545708
Jn BIRKEI I 25 The Strait

RADIO COMPONENT SUPPLIERS _ Lincoln, Tel. 20767
EX-MILITARY COMMUNICATIONS RECEIVER P g—"z 1JF)
R210. Frequency 2 to 16MHz, in 7 Swilched Bands, g artners J.H.Birkett.
AM, CW, SSB, ECO, Aerial Inputs, B0 ohm. Balanced J.L.Birkett.
Line, Long Wire or Whip, CW Filter, BFO, Noise Blanker. Complete with 240 Volt Power Supply,
Loudspeaker, Headphone Jack, and pair of Lightweight Headphones. Price £79.80. Carriage £12.00.
Mainland Only

HIGH VOLTAGE SILVER MICA CAPACITORS 750vw 10p.1.. 18p.f. 27p 1. 82p.f. 120p.f. 270p.f.
330p.1, 500p.1. All « 20p each

TUBULAR TANTALUM CAPACITORS 6.8ul 35w, B2ul 35w, 10ul 25w, 100ul 20vw.
All (4 10p each.

ITT CRYSTAL FILTER TYPE 014DG 10.7MHz BW 3 75KHz ( E3.95.

VHF POWER TRANSISTORS BLY55 i £2.50, BLY97 (v £3, 2N3553 (v E85p, BFWIGA (r T5p.
25 HF PIN DIODES UNTESTED /' 50p. 50 Assorted Van-Cap Diodes (« 60p.

LARGE GLASS WIRE ENDED 100KHz Crystals i+ £1.00.

THYRISTORS 600 Piv 25 Amp (v £1.50, 400 Piv 15 Amp (v 75p.

ATES A1222 Transistors, similar to BFYS1 5 for 65p.

MULLARD BROADCAST AM RFIF MODULE LP1157 with details (v £1.95,

MULLARD VHF TUNER MODULE LP1179 88 to 108MHz @ £3.00.

LOW PROFILE 16 PIN DIL SOCKETS 25 for £1.30.

X BAND GUNN DIODES (: £1.65, Diodes like 1N23 (1 45p, SIM2 « 45p.

200 ASSORTED MINIATURE POLYESTER CAPACITORS For £1.00.

LARGE TELESCOPIC AERIAL 10", closed 64" Extended (v £2.30,

WOOD AND DOUGLAS KITS AND C M. HOWES COMMUNICATIONS KITS AVAILABLE. ACCESS
Q?ETIEESRCLAV CARDS ACCEPTED, PP 60p UNDER £5, OVER FREE. EXCEPT WHERE

R.A.S. (Nottingham)

2‘3::: Radio Amateur Supplies \#

G8UUS Tel: 0602 280267 \/

Visit your Local Emporium
Large selection of New/Used Equipment on Show

AGENTS FOR: ACCESSORIES:
F.D.K. Welz Range

AZDEN Microwave Modules
ICOM Adonis Mics

YAESU Mutek Pre-Amps
ALINCO Barenco Mast Supports
KEMPRO DRAE Products

BNOS Linears & P.S.U.'s
AGENTS FOR CELLNET AND VODAFONE RADIOS
AERIALS, Tonna, Halbar, New Diamond Range of Mobile Whips, Jaybeam
BRING YOUR S/H EQUIPMENT IN FOR SALE
JUST GIVE US A RING
Monday: CLOSED Tuesday-Saturday: 10.00am to 5.00pm

3 Farndon Green, Wollaton Park, Nottingham NG8 10U
Off Ring Rd., between A52 (Derby Road) & A609 (llkeston Road)
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*GAREX ELECTRONICS™

WEATHER SATELLITE SYSTEM

This is the genuine MICROWAVE METEOSAT system, 24 hour
geostationary (prediction charts not required).

Not to be confused with cheaper, computer add-on devices that
normally utilise the VHF Satellites which are only usable for a few
minutes at a time.

Our complete plug in and go package requires no computer, no
software, and can be up and running, including dish alignment
within 10 minutes.

Nothing more to buy: Dish, Microwave Receiver, Frame Store,
12" B/W Monitor AND ALL PLUGS & CABLES £995.95
Expandable to include VHF Satellites and colour. Designed by
Timestep Electronics, now supplied by Garex.

VHF SYSTEMS

VHF Active Antenna + 35mm cable £74.75

VHF 10 Channel Receiver £155.25
Colour Frame Store (suits VHF & Microwave) £454.25
SAE for full details and prices of other ‘separates’

* % %k ok * 4 &k k ok % % H ok K * % % ek ok

GAREX VHF RECEIVERS &
PREAMPLIFIERS

The celebrated Timothy Edwards designs now owned & manu-
factured by GAREX.
FEATURES:
A simple but versatile design capable of covering spot
frequencies in the range 25-200MHz.
Excellent sensitivity (typically better than 0.4uV for
12dB SINAD).
Double superhet (10.7MHz and 455kHz IFs).
Choice of IF bandwidths from weather satellite to
‘12.5kHz’ PMR standards.
The basic receiver is single channel crystal controlled.
Multichannel options.
2 watt audio output stage having a low quiescent
current.
Size: 153 x 33mm
Requires 10-14v DC supply.

PRICES:
Stock Versions: (fully assembled, aligned & tested boards) 6m,
4m, 2m & Weather Sat. versions: £49.95

Other versions & special options: details & prices on request.
Crystals can be supplied if required; most popular 2 metre
frequencies and the currently active Weather satellites are
readily available. Crystal prices on request.

THE GAREX VHF PREAMPLIFIER

FEATURES:

Compact size: 34x9x15mm

Up to 26dB gain

Can be made for any frequency in the range 40-

200MHz

3dB bandwidth +3MHz (at 145MHz)

Uses BF981 (0.7dB NF at 200MHz)

Input & output impedance 50 ohms

1dB compression: +10dBm

Saturated output: +15dBm

Supply voltage 8-17v DC at 5-10mA
Stock Versions: (fully assembled, aligned & tested boards)
6m, 4m, 2m, & Weather Sat: £11.45
Other versions: prices & details on request.

Main Distributors for
REVCO ELECTRONICS LTD.

Ask for details of the latest REVCO ""Whippet' and “‘Kwikfit"
antennas and solderless co-axial adaptors (see PW June 87).

Prices include UK P&P and 15% VAT
Ask for details of our Interest Free Credit

Z GAREX ELECTRONICS r~

HARROW HOUSE, AKEMAN STREET, TRING HP23 6AA
TEL: TRING (044282) 8580
and CHEDDINGTON (0296) 668684
Callers by appointment only

www americanradiohistorv com



SCOPES. Solartron CD1400 ?eneral purgnse OC to 15 Megs at 100 Mill';V Cm Dual Beam,
timebase 0.5 US to 200 Mill'Sec Cm, 5" flat tube with 4Kv size 13x7x17" tested with
book £95. Also Scopex type 40-10 general purpose DC to 10 Megs at 10 Mill'V Cm dual
trace, timebase 1 Us/Cm to 100 Ms/Cm lightweight transis size 6x12x 14" tested with
book £125. A.F. OSC Services type CT439 sinewave freq 10c/s to 100Kc in 4 ranges O/P
var by fine and coarse atten up to 3v into 600 ohm fitted O/P voltmeter, neat unit in case
size 8 10x 8" with cover for use on mains or int battery, transis unit with high resolution
scale tested £65. AERIAL SWITCH long wire aenial selector swt type J part off TL154/
R1155 equs&: good cond £16.50. PHILIPS PMS5508 colour TV pattern geny UHF/VHF/IF
provides 10 test signals tested with book £85 METER Services type CT471 Elec
multimeter AC/DC volts, AC/DC current, 5 ranges of ohms, RF probes to 1 Gz at 40 MillV
FSD in case size 9x8x8" reqs 3x HP2 batt tested with book £75. VARIAC for panel
mounting 240v I/P O/P 0 to 270v at 2 amps as 4" shaft £18.50. SPEAKER UNIT Army
AFV spk in metal case size 5%%" dia 3" deep semi weatherproof int spk 3 ohm new
£8.50. DISH AERIALS Airborne radar X band 32" dia 5" deep dural some perforations new
boxed £28.50. H.F. PRE SELECTORS made for Army by Marconi these tune 2/29 Mc/s in
4 bands with direct cal with 10.1 slow motion dial each band as two tuned circs with high
Q coils, as 75 ohm I/P & O/P connections mounted on 19" Chassis ass size 19x7x 14",
well made unit useful for use with older type Rx,s to remove Image/second channel
signals £28.50. PANEL METERS. Mixed all M.C. types new 2/3" dia 6 for £7.50. GATE
UNIT special purpose unit sold for parts contains tuning cap twin gang 135pf per section,
small 1" dia —30 to +60°C, 2x large Vinkors, meter 50-0-50 Ua, Rot swi, transis,
diodes, trans, push swt, 2 pairs 25 \n\rarl connec, in metal case size 13x9x 5" supplied
in fitted carrying case £18.50. PILOTS HUDS. Aircraft Head up Displays, projects image
from CRT onto glass screen (similar to old proj T.V.) reqs ext EHT supply as 45’ mirror &
FO.97 lense unil also motor driven c.arri%?e to move glass screen using 24v DC motor
supplied in fitted case £35. PHOTO FLASH CAPS Sprauge rapid discha{?e pe 215 ut at
2.5 Kv Pk size 8x4x10" £17. SIG GENS American services type USM-44 equiv to
Hewlett Packard 608 series high grade unit covering 10/420 Mc/s in 5 bands, as int AM
mod at 400 & 1000 c/s with low spurious F.M. /P var & metered inf crystal check at 5
megs supplied in transit container £135. Also small stock of TS419 & TS403 L & S Band
Sig Gens. TEST SET PRM-10 American services Grid Dip Osc covers 2/400 Mc/s with 7
plug in coils as 4 functions GDO, Osc Det, Absorbtion W.M. & Sig Gen, as direct freq cal
& meter indication supplied in metal stowage box size 11x9x5" this holds head unit &
coils supplied tested with book, for 115v about 25 watts £65. POWER UNITS for 230v
provide two DC smoothed /P of nom 50v at 3 amps each as twin C Core mains trans on
19" panel connected as 50v + & 50v — supplies fused, well under rated unit £45. TEST
METERS. AVO Model 8 Mk3/5 general purpose 20k ohm ger-\«' test meter supplied tested
but less leads & batteries £48. TRANS. All 230/240v C core Sec 50/60v at 5 amps
£14.50 E core Sec 21v at 10 am| spican be tapped down to 16v) £14.50 Mains Isol 240/
240 at 500 watts £17 50. HAND GENY Army type output 13.8v adjustable 12/14 stabilised
at 1 amp £24.50 quantity available. ARENOID CAPSULE Smiths 24" dia connected by
small bore pipe to 4" threaded union, new. £3.50

Above prices include Carr/Post & VAT. Goods ex equipment unless stated new.
SAE with enquiry or 2 x18p stamps for List 41. Open to callers 10.30 till 5pm,
closed Mon/Thurs. Phone if wishing fo collect tested items.

A.H. SUPPLIES

Unit 12, Bankside Works, Darnall Road, Sheffield $9 SHA
Phone: 444278 (0742)

PASSPORT TO WORLD BAND RADIO

oL ADIO
DATABASE
INTERNATIONAL

All new articles . . . completely revised listings . . . 400
pages for 1988.

NEW LARGER 1988 EDITION IN STOCK

" waf Everything you need to explore and enjoalhe exciting realms of
shortwave radio. The first part, How to Tune in the World, looks at a few
countries and subjects available. Part two, 1988 Buyer's Guide to World
Band Radio, reports “hand-on" and laboratory tests of the latest models and
comparative ratings of just about every major portable or tabletop receiver.
Finally, Worldscan runs through all the frequencies of the world and spectrum
and shows who's broadcasting from where, at what times, and in which
languages.

Price £14,50 plus £1 postage in UK.
Overseas £6 airmail or £2 sea mail worldwide, Europe and Eire.

OTHER NEW BOOKS

LISTENER'S HANDBOOK. Everything you always wanted to know about
receivers, antennas, the spectrum, accessories, efc.

Price £9.25 plus 75p postage and packing.

GUIDE TO FACSIMILE STATIONS by J. Klingenfuss. A very comprehen-
sive guide on the subject listing frequencies.

Price £12.25 é;lus 75p postage and packing.

UNO, DOS CUATRO. A fascinating guide to numbers stations.

Price £8.75 plus 75p postage and packing.

AIR TRAFFIC CONTROL by D. Adair. A detailed insight on how the air traffic
control works.

Price £6.99 plus 75p postage and packing.

LISTENER'S LOGSHEETS. Ideal for SWL's, scanner listeners and DXers.
Enough for over 1,000 entries.

Price £1.95 plus 45p postage and packing.

Other titles include: c\‘\o L
Worldwide Weather Broadcasts, GCHQ, Air & ¢V -
Metro Code Manual, Secrets of QSL'ing, Utility n '=‘:,.--
Address Book, and more. o -

Ask for our New Free Catalogue giving ALY
details of all books and prices. boo\‘t‘-"

INTERBOOKS
SW4 STANLEY
PERTH PH1 4QQ, SCOTLAND
Tel: Stanley (0738) 828575 (24 hrs)
Almondbank (073883) 708

C.M.HOWES
COMMUNICATIONS

Evdon, Daventry,
Northants NN11 6PT
(mail order only)

Phone: 0327 60178

to suit your transceiver's output, within the specified range.

Other technical features include:

% SWR protection circuit, that automatically reduces power under
mismatch conditions, or if you forget the antenna!

% Both PTT and RF VOX facilities are provided.

% Low spurious outputs obtained by careful filtering. The second
harmonic is at least 85dB down on the 10W output.

% High quality components are used in the construction, ie S0O239
sockets with silver plated contacts and PTFE dielectric.

% Operators Manual supplied complete with block and circuit diagrams.
A Service Manual is also lo be available to repair shops and
customers as an extra,

We have not just concentrated our design effort on the internals. The
HC266's custom manufactured case has been specially designed to look
smart and blend in neatly with modern station equipment. Finish is in dark
grey paint with white lettering.

A matching 4M transverter and 10M input versions are “in the pipeline”,
along with an interface unit, that allows 100W HF rigs without low level
outputs (TS440s, Ten-Tec elc) to drive transverters.

The HOWES HC266 is not only a nice transverter, it is also backed up by
proper documentation, spares and service. It is available direct from us
by mail order, or from selected retail shops.

The price: £179.90 inclusive of post and VAT

10

READY TO GO ON 6M!

We are proud to announce the new HC266 2M to 6M transverter. Ready built and tested, the
HC266 makes an exciting addition to the range of HOWES products. If you have a 2M rig that produces
somewhere between 1 and 10W of output, you could be on 6M with a HOWES HC266.

Operating from a 13.8V DC supply, the HOWES HC266 gives full band coverage (50 to 52MHz) with a
clean 10W of RF output on FM, SSB or CW when driven with a 144 to 46MHz transceiver (FT290,
TR9000 etc). The standard version will accept 1 to SW of 2M drive, a 5 to 10W input is available as an
option. The transverter incorporates Automatic Level Compensation which adjusts the gain automatically

BARCLAYCARD'

NEW KIT!

The SWB30 is more than just an SWR Indicator kit. It is also an
attenuator, a dummy load, and a power indicator. It doesn’t work in the same
way as most SWR meters either, so what have HOWES come uI: with this
time? Well you get a nice little meter unit, custom made specially for us, and
a kit of parts to build the electronics. When using the built up unit, your
tuning signal is fed to a resistive bridge circuit via a power attenuator, the
result is less radiated signal while you tune
up, and a decent match is always present-
ed to the rig whilst you twiddle the ATU
You can use the SWB30 with transmitters
up to 30W RF, and all bands up to 2M. The
kit costs £11.90 plus 90p P&P. Inter-
esting, useful and easy to build, it is also
available as an assembled PCB at £16.50
plus P&P.
An SAE will bring you a copy of our
catalogue, and further information on any
item you are interested in. Don't forget our
range of super littlie QRP kits and beginners
receivers, there is simply not enough
space to even start to list them here.

73 from Dave G4KQH, Technical Manager.

~HELPING TO BUILD YOUR STATION

Practical Wireless, December 1987

www americanradiohistorv com



SWEDISH BRASS MORSE KEY ALL SONY PRODUCTS
) ol UK SUPPLIED

SONY AIR 7

aressler

£65 &

PORTABLE-AM-FM
191 FRANGES ROAY \com 735 144-174MHz
LEYTON - E10 6NQ - LONDON ;
TELEX 8953609 LEXTON G SHEG 285% e ; 108-136MHz
PHONE 01-558 0854 01-556 1415 PECIAL i E o
EAX 01558 1298 150KHz-2194KHz
OPEN MON - SAT 9AM — 5.30PM ICOM MICRO 2 YAESU FT23/73
INTEREST FREE HP FACILITIES AVAILABLE HANDHELD [ ] S—
ON MANY ITEMS PROMPT MAIL ORDER B SONY ICF 2001D
o pacsos) s ' 76-108 MHz
31 e 116-136 AIRBAND
;:lm;ii g‘gsgs%”::lzz MEMORIES p |
dsr a1 0 - I . i STRAP =
50 kHz . . . 40 MHz RN
o 40 MHzZ
R %"ﬁﬂ?"‘ e M . SONY ICF 7600D ICF 7600 DS
8  Professional eleﬁmmc circuiry \:;gh very :;Etil’e! £239 inc. Nicad 76-108MHz Now available
: I ey i1 MeaNGHl Tgeedrete. 1.2 jmn e & Cibe 76-108MHz “# o
long glass fibre rod. Circuit is buill into waterproof 153kHz-29.995MHz
2.5 mm thick aluminium tube. fdeal for commer- Bumplsta with case’
AL T i BUY A mats power sppy
DRESSLER R71 FOR £825 |m|||,|g|'|w list.
ARA 900 & RECEIVE AN ARA 30
'ACT:,'[,HE ‘A]lﬂ"&NNA FREE SONY PRO-80
TECIiNIG{:a.anI.zTé%PBEEtFII?:TwNS WORTH £129 L
R0 AM Mt 8B
L’:.“;’:;‘..::*”" ?2;3?“;;’1;0”“, ICOM _ R7000 25MHZ-2000MHZ 40 MEMORIES
L o e . SPEC'AL OFFER!! £329
/q s A rRee (O
£130.00  +.08 beow 1300Mis - g ony Antennas
o e ) S ™ ‘ e |’ i
tT;‘rzlk::‘s‘m"“ come complete with 7 metres of cabbe interlace. power supply and £969 nua E53

For a full colour view and all the details

See page 21 of
this issue

LOWE ELECTRONICS LTD. Chesterfield Road, Matlock, Derbyshire DE4 5LE Telephone 0629 580800 (4 lines)

ICS THE PERFECT AMATEUR RADIO PRINTER j
| AT A PRICE YOU CAN AFFORD

Perfect for Packet, Amtor, Weather FAX or just general computing.

A special purchase from Copal in Japan permils us lo sell these new heavy duty professional printers al prices
below home computer printers.

Push tractors, logether with a quick tear edge only 1" above the print line makes the SC-1200 perfect for
communications and other document on demand applications. Friction feed of cut sheets is also possible.

Speed: 120 c.p.s., bi-directional Power: 240V/50Hz, 80 Watts

Matrix: 9 x 9 Physical: 15.8 x 13.3 x 4.1 inches
Copies: 1 + 2 Weight: 16.1 Ibs.
Fanfold paper: 4 — 10
Cut sheets: 4" — 8.5" Price: (SC-1200) £149.00 inc VAT (« 15%
Compatibility: IBM graphics printer P & P & ins: £5.00
Interface: Parallel Centronics
Life: Print head, 100 million characters, - (Pri j o
Ribbon, 2.5 million characters I o B e VAT @ 5%
[ 12 Months Parts and labour Warranty on all products sokd. Send large SAE for further details
[BARCLAYCARD| Visitors by appointment only. Prices may vary according to prevailing exchange rates. Prices include VAT (i 15% Access
VISA ICS ELECTRONICS LTD -
| P.O. Box 2, Arundel, West Sussex BN18 ONX. — Telephone: (024 365) 590 Fax: (024 365) 575
\ J
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AR88 Receiver
The August 1987 issue of
PW seems to have sparked
off considerable interest by
its article on "'Valved
Communications
Receivers—AR88D"".

However, as you may be
aware, the resistor values
given on the schematic are
vague, to say the least, with
no decimal point printed.
Values such as 33M, 680M,
etc., are given. One assumes
that the letter M has been
accidentally substituted for
the letter K?

There must be a lot of
your younger readers who,
unlike myself, were not
“‘weaned’’ on tubes or
valves, and will be searching
in vain for 680MQ resistors!
| had hoped to use the circuit
to enable me to rebuild part
of my AR88, stripped down
by the previous owner, but
frankly even | am confused
by some values quoted.
Perhaps you would print a
clarification in your next
issue.

A word of warning. The
original 5Y 3 rectifier is a
directly-heated tube, so the
h.t. is applied within a
second or two of switch-on,
not a good idea for sets
containing 45-year-old
capacitors! Replacing the
5Y 3 with the indirectly-
heated GZ34 allows a
gradual safer application of
h.t. to the set.

For those people
searching vainly in local
shops for capacitors rated at
over 250V, Messrs
Electromail (RS
Components) have suitable
small 1kV types as used in
this set.

M S Lebbon
Harrogate

The circuit diagram used was
directly reproduced from the
original RCA manual for the
AR88. Up to the early 1940s,
it was the practice of some
sections of the American radio
industry to use “M"" as a
multiplier to indicate
“thousands’” (as in Roman
numerals) of ohms, and
“MEG" to indicate
“megohms”’ on their circuit
diagrams. Usually, you can
work this out by inspection of
the circuit, though it can be
confusing if the equipment
concerned contains no
resistors of 1MQ or
higher.—Ed.

Abbreviations
Your query as to the origins
of VE set me ferreting about
for an old “"Morse Tutor’".
This sophisticated device,
bought for ninepence in
1940 or 41 (when my
pocket money was, if |
remember correctly,
sixpence a week!) was
intended to help me gain my
Scouts Signaller's Badge
(Semaphore and Aldis lamp).

It comprises a card wheel
between two card covers,
each with two windows at
different radii, and was used
by covering one window
with one’s thumb and
turning the wheel with the
other hand to expose a letter
or Morse signal. Then the
difficult bit—encode or
decode what was exposed,
finally checking by lifting the
thumb. It was then, |
suppose, the “white-hot
leading edge of
technology”'.

Now to the crunch. On the
other side giving numbers
and procedure signals is
"VE—commencing signal”’,
whilst amongst other
information provided on the

cover is “'Services Code"".
Not, perhaps, exposing the
origins, but at least clearing
the RAF of sole complicity.
| J W Barker G3WAL
Rugby

| was interested to read the
letter "Good Operating
Practices™” from G4NZU and
the editorial comments in
September PW. In the
original code devised by
Professor Morse in 1836,
VE meant "'Correction, or
rub out’’. In more recent
years, as commented, it has
been used as an attention-
holding signal at the start of
transmission. When | was a
Merchant Navy Radio Officer
in the 1930's it was widely
used for this purpose,
although its official meaning
| was 'Understood’".

A M Smith G40KL
Newport, Shropshire

There are two important
criteria in the use of
operating signals. First, they
should make the operator’s
| meaning immediately clear;
second, they should be brief
| and sparingly used. The first

Particulars
withheld

In November 1985, a
“‘gentleman’’ arrived at our
QTH in Spain, saying he held
a UK G6 licence, and joined
in local club activities. On
checking his callsign in the
RSGB Callbook and other
countries’ callbooks we
discovered he was entered
as "'Particulars withheld"".
On this gentleman’s United
Kingdom passport was the
name Michael Hills, and he
told us he was in Spain on a
working holiday.

He was active on h.f. and
v.h.f., having borrowed
transceivers from me and
from EA3AQOS. He obtained
from G3RIU money for
building a wall, from a
handicapped EA3 money for
antennas, and from
EAS5FUM, a UK amateur

resident in Spain, money for |

antennas that did not work.
12

Finally, he left in a hurry
and, of course, no money or
equipment was returned. |
discovered that he went on
to France, operated on the
Cannes repeater and took
money from the Chief of the

| Police Gunnery School, who

| is a French amateur and who

also accepted the
“Particulars withheld"’
callbook details.

So, all you amateurs who
elect to be “'particulars
withheld"’, you leave
yourselves wide open!
Please do as | did in the past,
putting your name, town and
county details. It's easier for
beam heading, it gives your
location and your correct
name which lines up with
your passport, and it
ensures that piracy is very
difficult under these
circumstances.

F. J. Barnes EA3DJF
fex G3AGP/G4GA)
Girona, Spain

RAYNET or PLAYNET?

| am a member of RAYNET. |
joined because my interests
are in providing
communications facilities to
those who need them. | am
not interested in "‘number
crunching’” in contests to
find out who beat everyone
else. My purpose is to
provide facilities and assist
others in making the best of
any event they run.
Emergencies do not occur
every day, and they never
will. What is more important
is the ability to deal with
problems as they arise, and
to gain experience in dealing
with the unknown, when it
really matters. | have not
taken part in many
exercises, because | have
not been in RAYNET very
long. All |l can tell you, and
G8XTU (PW August), is that
in every event | have helped
to cover, our work has been
useful, appreciated and
saved someone'’s time.
Before coming involved
with RAYNET, | had for a
number of years carried out
the same function using CB.

Very boring, yes, but how

are you going to rehearse a
real emergency? Before
WWII, Orson Welles in
America broadcast a version
of H. G. Wells War of the
Worlds. It was dramatised to
the extent of broadcasting
as if it was happening for
real, there and then, in a
quoted part of America. The
population local to that area
panicked, and made a mass
exodus. They were
prevented from “'escaping’”’
by the mass of sightseers
coming in to see the
Martians for themselves.
And this was in spite of
frequent interruptions to the
broadcast to announce that
listeners were hearing a
fictional dramatisation.

No amount of declaration
will persuade all listeners
that they are hearing only a
practice session. Someone
will take it for real. The
exercises you have been
asked to handle have helped
you.

David Williams GM1SSA
(Treasurer, Lanarkshire
RAYNET) Motherwell
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criterion must also apply to
abbreviations.

Some operating signals
are essential:
CQ—General call
CQDX—General call, long
distance
AS—Please wait
K—Invitation to transmit
KN—Invitation to transmit
(named station only)
VA—End of work
AR when it means "'End of
this transmission’’ is quite
useful since it comes across
well when band conditions
are poor and there is much
QRM. CT is used
commercially to differentiate
between the message-
handling part of a signal and
the actual text. On amateur
radio we don’t send a
date/time group, priority
code or address (at least,
not in the UK) so we really
don’t need this one.

VE is usually used for
"‘attention please’’. Itis
decorative but not
functional, for if the listener
wants to listen, he will.

However, | really do not
wish to advocate the
standardisation of all these

signals and abbreviations,
for Morse code is a language
and languages should, |
think, be a living and
continuously changing,
adaptable means of
communication. If what is
sent can be clearly
understood, then | am
generally happy with it. My
own dislike is the lad who
sends CQ twenty times then
slaps his callsign and DX on
the end of it. He is not
communicating; he just likes
the sound of the way he
sends CQ!

The Morse tests, | think,
should stick to basics; new
operators should expect to
go on learning after they
pass the test. Languages are
fun, but one cannot learn
them overnight. All a new
operator needs to begin with
is “'survival’’ Morse. Like
every other c.w. nut, | had to
ask dozens of questions of
an awful lot of other
amateurs at first; I'm still
asking—it’s funl

Shelagh G4UUH
Yelvertoft,
Northants

Hi
i
i

*

: (H

:
g

i
i
|
g
i

Thank You

Following publication of my
article "' Trials of a New
Licensee’’ in PW, February
1987 issue, | received many
offers of help and several
letters of support including
detailed diagrams of various
filters. | would like to thank
everyone who encouraged
me to persevere with the
interference (EMC) problems
| experienced in pursuing my
interest in amateur radio.

| would also like to
reassure any amateur
suffering with EMC that in
my case the RIS was very
sympathetic and offered
sound advice which helped
me clear my problem to the
satisfaction of all concerned.

With all the information |

received, | have now built up
a considerable file on the
problems of EMC, and with
this in mind | feel that |
should return some of the
help and advice that was
given to me during my
traumatic experience. |
would also ask any amateur
with information on filters,
including low-pass, high-
pass, braid-breaker, mains,
etc., to send it to me to
make my library even more
comprehensive.
| am QTHR and would be
pleased to receive letters
either for or with information
on this subject. Please
include an s.a.e. with letters
requiring a reply.
S G Bryan G1SGB
Rotherham, S Yorks

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 PCBS

Components for our projects are usually
available from advertisers. For more diffi-
cult items, a source will be suggested in
the article. Kits for our more recent pro-
jects are available from CPL Electronics,
and from FJP Kits (see advertise-
ments).The printed circuit boards are
available from our PCB SERVICE (see
page 1 of this issue).

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 £1.30 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 £3.95 to UK addresses,
or overseas, including post and packing.
Please state the year and volume number
for which the binder is required. Prices
include VAT where appropriate.

CLUB NEWS

If you want news of radio club activities,
please send a stamped, self-addressed
envelope to Club News, “‘Practical
Wireless'’, Enefco House, The Quay,
Poole, Dorset BH15 1PP, stating the
county or counties 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 PW Publishing Ltd., FREE-
POST, Post Sales Department, Enefco
House, The Quay, Poole, Dorset BH15
1PP, with details of your credit card or a
cheque or postal order payable to PW
Publishing Ltd. Cheques with overseas
orders must be drawn on a London Clear-
ing 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 £14 per
annum to UK addresses and £18.50 over-
seas. For further details, see the an-
nouncement on page 36 of this issue.
Airmail rates for overseas subscriptions
can be quoted on request.
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WRITE ON

Delays

My girlfriend sat the Radio
Amateurs Examination in
May, after nine months of
hard study and some
considerable expenses.
When | rang City and Guilds
to find out when we could
expect to hear the glad/sad
tidings, | was told that all
results were in the post
(Monday, July 27).

Today, eight days later,
they have still not arrived.
The attitude of the local
college is that we must just
wait, even though other local
areas have already sent off
their licence applications and
are now awaiting their
callsigns. The C & G do not
think that a week is a long
time for a letter or package
to travel the 300 miles
involved, but | have been
unable to discover whether
the packages were sent by
registered mail. Come on C

& G, get your act together!

In closing, may | through
your column, inform your
readership that | hope to
attend the forthcoming AGM
of the RSGB, as | did last
year, and if any member is
unable to attend but would
like to register a proxy vote
or to have a question asked,
then | am willing to accept
them.

Martyn Bolt G4SUI
112 Leeds Road, Mirfield
West Yorks WF14 OJE

There have been postal delays
over recent months in several
parts of the UK, due to
industrial action. A number of
these delays were not
announced to the public, who
only found out about them as
the result of enquiries when
an urgent item was not
delivered to its destination.
Perhaps some of the C & G
results were affected in this
way—Ed.

—post early!

Don’t forget, all correspondence
to the editorial offices may
be delayed over Christmas

Don’t despair,
we have it
in stock, now!

See our Book
Service Page 52

HAVING PROBLEMS

Finding a copy of the 1987
World Radio TV Handbook?

RSGB Mailshots
I cannot allow GW6BRXA's
letter in PW September
1987 to go unchallenged.
There is no reason why the
RSGB, or anyone else,
should not sell its "‘product””’
in this way. GW6RXA may
take up the offer or not, as
he pleases.

These questions have to

be asked: Who else’s efforts
got us 50MHz? Who else
negotiated Class B use of 50
and 70MHz?

The subscription rate is
good value for money at less
than 5p per day, and the
RSGB is not responsible for
the “"poverty-trap’’.

J M Dunnett G4RGA
Wellington, Somerset

= 0202 678558

Practical Wineless

PCE SERTVICE

0202 678558 BN

Printed circuit boards for recent PW constructional projects are now
available from the PW PCB SERVICE. The boards are fagrll:lated in 1-.6mm | KTTY/Morse Modem (1/86) | whzos £6.73
glass-fibre, and are fully drilled and roller tinned. All prices include VAT and ; WR206 £3.78
postage and packing for UK orders. Add £2.00 per order for despatch to | Crystal Calibrator (1/66) WR207 £2.90
overseas addresses. Simple Audio Oscillator (3/86) WR209 £5.50
Orders and remittances should be sent to: PCB Service, Practical RF Speech Processor (3/86) WR208 £5.21
Wireless, Enefco House, The Quay, Poole, Dorset BH15 1PP. PW Meon Filter (4/86) WR211 £4.04
Cheques should be crossed and de payable to Practical | pW Arun Parametric Filter (5/86) WR210 £9.87
w\:'\rf:ale?:r.dering, please state the Project Title and Issue Month as well as ;BE'? Csl[{)}MMudC(S/E‘S) '9/86, whale Eig;
the Order Code. Please print your name and address clearly in block l_mple Hz Converter (3/86) WR215 £4.
capitals, and do not send any other correspondence with your order. You N'c.ad Charger (10/66) WR217 £3.30
may phone your order using Access or Visa. A telephone answering | Active Antenna (17/86) WR216 £3.24
machine will accept your order outside office hours. PW Taw VLF Converter (71/86) WR222 £3.82
Please allow 28 days for delivery. Always check the latest High Impedance MOSFET
issue of PW for the current details of price and availability. Please Voltmeter (12/86) WR223 £3.82
enquire for earlier p.c.b.s. Modifying the SRX-30D (12/86) WR214 £3.99
PROJECT TITLE (/ssue/ ORDER CODE PRICE gw:ﬂ Wu?}bul;t;r f ”87)2/87 t‘;’:g?g gggg
PW Teme—VFO/Doubler (12/84) WAQO1 £3.76 i & W21 £337
PW Teme—RX (7/85) WAQ02 £5.46 PW “Woodstock"'(3/87) WR225 £5.28
PW Triambic Keyer (2/85) WAD280* £4.26 PW “Blandford"(4/87) WR227a
FRG-7 BFO Mod (2/85) WAD249 £4.00 WR226a £11.11
PW Calne (4/85) A004 £4.14 WR228
A005 £4.08 PW “ltchen” (4/87) WR298 £4.49
PW Colne /5/85) WR198 £5.01 PW “Axe” (5/87) WR230a £5.07
PW Colne (6/85) WR197 £4.97 WR231 £4.24
Battery Charge Control (6/85) WAD302 £3.94 WR232 £3.82
Crystal Tester (7/85) WR200 £3.43 PW “Downton” (6/87) WR233 £5.04
Add-on BFO (8/85) WR201 £3.42 Side-tone Oscillator (6/87) WR234 £3.65
UHF Prescaler (9/85) WR202 £4.76 Mains On/Off for Battery Radio (9/87) WR235 £3.97
PW Meon 50MHz PW “Blenheim” VHF to HF Converter
Transverter (10/85) WR199 £8.28 (9/87) WR236 £5.99
Capacitance Meter (10/85) WR203 £3.74 A High-stability VFO (70/87) See article —
WQ MW Loop (71/85) WR204 £3.45 RTTY Tuning Indicator WR237 £6.95
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RTTY/CW/ASCII TRANSCEIVE

The high performance, low cost system

Split-screen, type-ahead operation, receive
screen unwrap, 24 large memories, clock, review
store, callsign capture, RTTY auto CR/LF, CW

software filtering and much more. Needs inter-

face or T.U. BBC-B/Master and CBM®64 tape £20,

gisc £22. SPECTRUM tape £35 inc. adapter
oard.

For VIC20 we have our RTTY/CW transceive
program. Tape £20.

I)RkRSO< - <
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 dump to
screen, printer or tape/disc. An essential piece of
software for trawling the bands. Needs interface.
BBC-B/Master, CBMG4 tape £25, disc £27. VIC20
tape £25. SPECTRUM tape £40 inc. adapter
board. The SPECTRUM software-only version
(input to EAR socket) is still available £25.

TIF1 INTERFACE Perfect for TX3 and RX4, it has
2-stage RTTY and CW filters and computer noise
reduction for excellent reception. Transmit out-
puts for MIC, PTT and KEY. Kit £15 (assembled
PCB + cables, connectors) or ready-made £25,
boxed with all connections. Extra MIC leads for
extra rigs £3 each. State rig(s).

WORLD AND UK/EUROPE MAP LOCATOR
Maps, great circles, distances, bearings, contest
scores. Lat/long, locators, NGR, hundreds of
placenames. BBC-B/Master, ELECTRON ONLY.
Tape £10.

LOCATOR Distances, bearings, contest scores.
Lat/long, locators. SPECTRUM, CBMé64, VIC20
tape £7.

And for BBC-B/Master, SPECTRUM, ELECTRON,
CBMeé4, VIC20.

MORSE TUTOR 1-40 wpm. Learn by ear, practise
using random letters, figures, punctuation,
words. 40 plain language texts supplied or type
your own. With learning guide, tape £6.

LOGBOOK Date, band, mode, call and remarks.
Instant callsearch. Log printout. Tape £8.

RAE MATHS Unlimited practice and testing for
the exam calculations. Tape £9.

All BBC and CBM64 programs are available on
DISC at £2 extra.

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

EN technical software pw) 22

Fron, Upper Llandwrog, Caernarfon LL54 7RF.
Tel. 0286 881886

WIN

A 600MHz
FREQUENCY COUNTER!
IN THE NEW 3%

STYLE |

WINTER
1987/88

IMAA;

PACKED WITH NEW u'Nj_-:s

Practical Wireless, December 1987

2 new HF Receiver Kits

5 and 50W RF Power Heads
Oscilloscope Digital Storage Unit
Component Packs

12 new books

Temperature Controlled Irons
Easy to Enter Competition
Special Offers

Quantity Price Discounts
24 hour order line

PCB Prototyping System
CB Rigs

£E££6s of Discount Vouchers

Available from your local newsagent or
direct from Cirkit at the address shown

C.‘ i'(‘.,
Cirkit Distribution Ltd.

Park Lane, Broxbourne, Herts EN10 7NQ
Telephone (0992) 444111 Telex: 22478
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NEWS DESK ...compiled by G4LFM and GS8VFH

Special Event
Stations

GB4GWR: Steam radio
comes alive again this year
at Didcot Railway Centre.
Members of the Great
Western Society, assisted
by amateurs from local
clubs, will be operating this
station during the Railway
Centre's Santa Steaming on
December 6, 13 and 20. The
Railway Centre will be open
from 11am to 5pm each day
and presents will be
available for children in
Santa’s steam train grotto—I
think grown-ups miss out on
that!

QSL cards will be
available, but the group
suggests that people come
and collect their cards in
person and visit the centre
at the same time.

More details about
GB4GWR and the GW 150
award from John O'Hagan
G4PFY, "'Brubell’’, 27 Colne
Close, Grove, Wantage,
Oxon 0X 12 ONN—don’t
forgetan s.a.e.

Clubs Merge

The former Buxton Amateur
Radio Society has now
merged with North Buxton
Radio Club to become
Buxton Radio Amateurs.
The club now meets on a
Tuesday, 8pm at the
Haddon Hall Hotel, London
Road, Buxton on alternate
weeks. The secretary Tony
Briggs GBYHX on 0298
6800 can tell you any other
details.

-

PW &RP Contest

At the Scottish and Welsh
Conventions this year Joan
Heathershaw G4CHH,
President of the RSGB, was
kind enough to present the
two trophies for the PW
144MHz QRP Contest.

In the photographs you
can see the winners of the
PW Tennamast Trophy
GM4CAA /P with Dick

Ganderton GBVFH, Joan
Heathershaw G4CHH, all at
the Scottish Convention in
Irvine. The other photograph
shows Joan Heathershaw
again, but this time with
members of GW8TFI/P, at
the Welsh Convention.

Don't forget, the date of
next year's contestis 12
June 1988.

LSI Chips

Three c.m.o.s. |.s.i.
integrated circuits, designed
specifically for use in
numerical control
applications, are now
available from Cirkit in
economical plastics
packages. Previous versions
of the i.c.s were available in
ceramic packages only.

Available are, the
KM3701AD function
generator |.s.i., the
KM3702D comparator l.s.i.
and the KM3703D a feed-
back pulse generator for use
with the KM3702D.

A special KMi.c.
numerical prototyping kit for
two-axis control is now
available from Cirkit. It
includes one KM3701D, two
KM3702D i.c.s and two

| KM3703Di.c.s, complete
with documentation.
For more details on these
i.c.s, contact:

Cirkit Distribution Ltd.,
Park Lane,
Broxbourne,

Herts EN10 7NQ.
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Charity Stamps

John Allsopp G4YDM is
collecting stamps. What's
that to do with amateur
radio you ask? Well it's used
stamps, both foreign and
English he is collecting.
These are going to finance
the purchase of a transceiver
for a disabled amateur. At
least they will with your
help.

Any quantity of stamps,
either on or off the envelope
should be sent to:

John Allsopp G4YDM,
30 Manor Road,
Concordvill,

District 11,

Washington,

Tyne & Wear NE37 2BT.

Can You Help?

Mr T. Boxhall has an early
1960s Bush radio whichis in
need of repair. Does anyone
know of a company, in the
London area, who could
mend this for him. If so,
write to Mr T. Boxhall, 397
Upper Elmers End Road,
Beckenham, Kent BR3 3DA.

John Irvine is looking for
an Atari 800XL program
that will read c.w. and a
manual for the Trio 9R-59DE
receiver. If you can help then
contact John at 19 Cuillin
Close, Lambton,
Woashington, Tyne and
Wear NE38 OPU.

Having recently moved to
a flat that is too small for his
comprehensive hi-fi set, A.
Y. Morgan is forced to
dispose of it. He has: 2
Cooper-Smith hi-fi BPI
amplifiers, a Cooper-Smith
pre-amplifier control unit, a
Jason Mercury tuner
converted for stereo, a
Collaro transcription unit and
an EMI 100 pick-up with
diamond heads. If you would
like to collect this from Mr
Morgan, he is prepared to
give it away. You can
contact him at 5 Riverside
Court, Lyons Crescent,
Tonbridge, Kent TN9 1EZ.

We have a reader who
would like information on
the Sony CRF330K and
Panasonic RF9000 receivers
and how they compare with
an lcom ICR-70. He is also
looking for the full address
of the UK agent for Pan-
International Crusader RX. If
you can help, write to
Amoroso, 60 Highfield
Road, Salford, Lancashire
M6 5LA.

Practical Wireless, December 1987
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Deregulation

The Civil Land Mobile Radio
Committee’s (CLMRC) sub-
group on deregulation is
anxious to hear from the
mobile radio industry about
spectrum pricing and
deregulation.

The CLMRC is the principal
advisory forum to the DTl on
civil land mobile radio
regulatory policy. It draws
its membership from
organisations representing
radio users, service
providers, manufacturers
and university researchers.
In addition, a number of
individuals have been invited
to serve in a personal
capacity.

Explaining the sub-group’s
call for views, Mr Whelan
said, "'There must be many
people in the mobile radio
industry who have views on
these issues and we want to
hear from them. By
contributing now they can
help to shape the future of
their industry ™.

Comments should be sent
to:

Mr Joe Whelan.

Radio Regulatory Div.,
DTI, Room 806,
Waterloo Bridge House,
Waterloo Road,

London SET 8UA.

'Thermo-scan

[

| The Thermo-scan
thermometer utilises the

| latest advances in liquid
crystal technology to bring
accurate and easy-to-read
temperature indication.

The Thermo-scan is

available in two ranges—first
the Refrigerator
Thermometer offering a
range of 0" to 12°C and
secondly the Room

| Thermometer with a range
of 12° to 30°C, both
incorporate °F equivalents.

The liquid crystals are

programmed to change
through a spectrum of
colours from black as the

IRTS

It has long been the ambition
of the Irish Radio
Transmitters Society to
have a permanent
headquarters in which to
hold meetings, to store the
archives and to setup a
station. They have now
appointed a Building Fund
Organiser and have
organised their first fund
raising event, which should
have taken place on
November 19.

We'll keep up-to-date on
their progress as the months

Igo by.

—

Connectors

A new range of low-cost
high-current single pole
modular connectors are
available from Torberry
Engineering. They are rated
at 15, 30, 60, 120 or 180A
600V d.c.

Called Powerpoles, it is
easy to make multi-pole

configurations by dovetailing

individual housings to form

multiway connectors.
Incorporated are

overlapping silver-plated

copper contacts which give
an excellent low resistance
connection. The module
halves are identical
| mechanical twins and with
| different coloured housings
| provide flexibility and ease
of assembly.
More details from:
Peter Crane or Ken Button
lon 0730 80822 or:
| Torberry Engineering Co.
Ltd.,
| PO Box 5,
| Petersfield,
| Hampshire GU31 5PP.
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temperature changes to
green indicating the exact
temperature. The cost of
each thermometeris £1.25
plus VAT and postage.
More details can be

obtained from:
Peter Webb.
ETI.
| PO Box 81,
| Worthing,
| W. Sussex BN13 3PW.

Rally Dates

November 12: The
Bridgend & District RC are
holding their rally at the
Bridgend Recreation Centre,
Angle Street, Bridgend.
Doors open at 11am,
(10.30am for the disabled).
Free parking, a bring and
buy, Morse test (pre-booked
with the RSGB), bar facilities
and talk-in on S22. More
details from Dave George
GW 10UP on 0656 723508.
November 22: The West
Manchester RC Winter Rally
takes place in the Pembroke
Halls, Walkden. Doors open
at 10.30am. They say all the
usual traders and features
will be there. Talk-in will be
provided on S22. More
details from G1100 on 0204
24104,
*December 6: The Verulam
Christmas Rally will be held
at St Albans City Hall. Doors
open at 11am. More from
S.C.B. Dunning on 0923
52959. PW & SWM wiill be
there!

1988
March 20: The Tiverton
SW Radio Club are holding
The Mid-Devon Rally at the
Pannier Market, Tiverton.
There is easy access from

junction 27 of the M4 and
excellent parking facilities on
site. There will be two halls
of trade stands, a bring and
buy and a mobile snack bar.
Talk-in will be on S22. More
from G4TSW, Mid-Devon
Rally, PO Box 3, Tiverton.
June 12: The Royal Naval
ARS have announced the
date of their Mercury rally.
The venue, as always, is
HMS Mercury, near
Petersfield, Hampshire.
Gates are open between
1000 and 1700. More
details from C. G. Harper
G4UJR. Tel: 0703 557469.
July 15-17: The RSGB
75th Anniversary National
Convention will take place at
the National Exhibition
Centre, Birmingham. RSGB
HQ can give you more
details.

July 28—-31: The AMSAT-
UK Colloquium will again be
held in the University of
Surrey, Guildford. Details
from G3AAJ on 01-989
6741.

August 14: The 1988
Derby Mobile Rally will take
place at the usual venue of
Lower Bemrose School, St
Albans Road, Derby. Doors
open 11am. More details
from G3KQF, QTHR.

| CB Information
Sheet

Following along the lines of
the Amateur Radio
Information Sheets, the DTI
| have produced the first CB
one.

It answers lots of the
questions people ask about
CB, whatis it?, Dol need a
licence?, How much does it

www americanradiohistorv. com

cost?, How do | get a
licence?, etc. It also gives a
list of the frequencies
currently available to CBers.
If you would like a copy of
this leaflet, then send to:
The DTI,

| Radiocommunications

| Division,
Room 613,
Waterloo Bridge House,

| Waterloo Road,

| London SE1 8UA.




NEWS DESK ...compiled by G4LFM and G8VFH

Wireless
Workshop

On Wednesday October 7,
amid all the torrential rain, |
was over on the Isle of
Wight for the opening of the
Communications and
Electronics Museum
Wireless Workshop and
Transmitting Station.

The Mayor of Medina
opened the museum, and it
turned out he had built
radios in his youth. The
Museum was established in
July 1984 with the
objectives of establishing
and preserving a reference
collection of civilian and
military communications and
electronic equipment from
the earliest times, together

They also want the
collection for research and
educational purposes for

The Museum initially
concentrated the major
collections of Douglas Byrne

Cellular
Operators

John Butcher, Parliamentary
Under Secretary of State for
Industry, confirmed that the
two existing UK cellular
radio operators, Telecom
Securicor Cellular Radio Ltd
(Cellnet) and Racal Vodafone
Ltd., will provide the UK part
of the pan-European digital
cellular radio service due to
come into operation in
1991.

As from 1991, the
operators will be allocated
on an equal basis the 400
channels in the 900MHz
band currently held in
reserve for the introduction
of the pan-European system.

Morsum

with relevant students at all levels and G3KPO and Dr Graham
documentation. young people. Winbolt.
Beacon News s Balament A RadioGram

The first 144MHz beacon to
be operated by the South
Eastern Amateur Radio
Group is sited at a mast near
the village of Portlaw in
County Waterford. The
beacon, EI2ZWRB, has been
on the air since September
1987 on 144.920MHz.

It has been made up from
an old 50 watt Pye f.m.

transmitter modified for c.w.

The logic is supplied by a
home-designed unit with a
16K EPROM. The antenna is

south-east direction.

The following message is
transmitted:

CQ CQ CQ DE EI2ZWRB LAT
52D 15M NORTH LONG 07D
20M WEST QRA 1062IG
248MTR ASL ANT DIR 95D
ERP 200W DE EI2ZWRB.

The SEARG would
welcome reception reports
direct to EIBGO at 2
Derrynane Close,
Powerscourt, Waterford
City, Eire or via the bureau to
their QSL manager EI3BEB.

50MHz
Transverter

R.N. Electronics are offering
a range of kits and ready
built units that allows any
popular 144MHz transceiver
{up to 3W) to be used on
50MHz, any mode.

There are two versions
available, 2W p.e.p. output
and 25W. The units have
low noise BF981 front ends,
d.c. or VOX switching and
low harmonic output.

The various options are:
25W complete boxed
transverter @ £149 plus
£4.00 P&P; 2W complete
boxed transverter @ £119
plus £4.00 P&P; 2W
assembled and tested p.c.b.
@ £97.00 plus £2.00 P&P;
25W add-onp.c.b. @
£39.00 plus £2.00 P&P.

More details from:

R.N. Electronics.

37 Long Riding Ave.,
Hutton,

Brentwood,

Essex CM13 1EE.
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FBY Kits

Unfortunately, in the
November issue the
telephone number was
wrong. It should be 05435
6487 for future reference.

If you are interested in
valved radios, or just
enthusiastic for bygone
days, then a subscription to
RadioGram could well suit
you.

Topics covered in the
magazine include Servicing,
Restoration, Discussion,
Nostalgia and Constructional
projects to name but a few.

RadioGram subscriptions
(for six issues) are, UK and
Ireland—£6.50,
Europe—£8.10 and
elsewhere by arrangement.

Cheques (in sterling)
should be sent to:

C. E. Miller.
“Larkhill ",
Newport Road,
Woodseaves,

| Staffs ST20 ONP.

Magnificat

The latest edition of this
quarterly has landed on my
desk, | only wish there were
| more hours in the day to
allow me to read more of it.

The issue is full of a wide
range of subjects from
historical to humorous.
There is a very nice article
called Ham Radio in
2036—A Prophecy. It tells
of the amateur who fell
asleep in 1936 and awoke in
2036 and the changes that
had happened.
| If you would like to read
more about Morsum
| Magnificat then a
| subscription costs £6.00
per annum.

More details from:
Tony Smith,
1 Tash Place,
London N11 1PA.

15V Batteries

Duracell have included a 15
volt alkaline battery, the
MN154, to their range
recently. It has a nominal
capacity of 50mAh, is
35mm long and 15mm in
diameter with a raised
terminal connection at each
end. As you may expect, it
only weighs 16g.

For further information
regarding Duracell products
as well as the company’s
free Battery Advisory
Service, please contact:
John Bellamy,

Duracell Technical
Division,

Duracell House,

Church House,

Lowfield Heath, Crawley.
W. Sussex RH11 0OPQ.

Ay HNA
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AVO & Megger
Revived

I'm sure most people have
heard of AVO & Megger
when talking about test
equipment, a large number
of readers probably have
some. Well, the names are
being revived following the
management buy-out of
Thorn EMI's test and
measurement
instrumentation business.

Megger Instruments Ltd.
are the largest British
manufacturer of portable
test instruments and are
now based at Dover.

AVO International Ltd.
also has its headquarters in
Dover and is the holding
company for an international
group with operations in the
UK, USA, France and West
Germany.

As details of new
products and items become
available, we hope to be able
to tell you more.

RAE Courses

Birmingham: There is a
course that started on
November 5 at the Fox

Hollies Leisure Centre, and
there may still be some
places left. For further
details contact G4ABV on
021-778 1311 ext. 31.

Viola

If you want to improve the
standard of your drawings
and circuit diagrams then
this neat and compact unit
will be of interest:
Essentially an A4 drawing
board, complete with

draughting head and integral

clamping system, the Viola
Plastics Compact Drafter is
no larger than an A4 ring
binder.

The two rules, printed
metric and imperial, are

reversible and
interchangeable, mounted
on the 180° protractor head
which is carried on the four

| parallel motion arms. The

unit can be folded up and
carried around as a complete
personal draughting unit.

The Viola Compact Drafter
costs £10.50 inc. VAT plus
£1.50 p&p from

| Viola Plastics,

36 Croft Road,
Hastings.

East Sussex TN34 3HE.
Tel: (0424) 432126.
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50 Years on the
Air

see: (back row) G4UPG,

| G4PCU, G2HCG, G3BFC and

G6DZ. (front row) GBBM,

Recently G5FF celebrated 50 | G5RV, G5FF, GBAG and

years on the air. Gathered
around him are some of the

G8BU.
We would like to wish

friends he has collected over | Arthur and his gathered

the years.
From left to right you can

friends many more happy

| years with amateur radio.

Price Difference

We are sorry to disappoint
all those potential Icom
customers who thought that
they could buy an IC900
from Dressler for £329.00,
as stated in their

advertisement in October’s
PW. The price of £329.00
referred to the PRO-80

and we apologise for

any inconvenience

caused.

Practical Wireless, December 1987

Tribute to G4DC

P. W. Winsford has been
licensed for 50 years now,
and to celebrate the event
the North Ferriby ARS
arranged an evening for him.
North of Watford G4DC is
known as Percy, but South
it's Bill. Yet many local
amateurs and their wives
joined in the celebrations.
As you can see from the
photograph Joan
Heathershaw G4CHH,
President of the RSGB, was
there too. By the look of
their faces, | think the
evening was enjoyed too.

photograph GOEAA
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HF 125

The HF-128 short wave receiver was
conceived, designed and is “Made in Britain"
for the DX enthusiast. Its ability to perform on
a crowded band with strong adjacent stations was
a major consideration in its degign. The HF-125 is
also easy to use, the controls being simple and
sensible. Essential bandwidth filters which are
often options on other equipment are fitted as
standard Unnecessary frills are not included and
their omission is deliberate. The result is an
affordable receiver.

The HF-188 has continuous coverage from 30
kHz to 30 MHs. Operating modes are AM, USE,
LSB and CW. An optional board {D-125) adds FM
and synchronous AM. Unlike other receivers, the
HF-125 comes complete with a comprehensive
range of bandwidths; a 25 kHz filter for 55B
transmissions or for resolving an AM station
using 88B mode and ECSS technique (exalted
carrier, selectable side band), a 4 kHz, 7 kHz or 10
kHz filter for AM reception, the width chosen
dependent on the signal and band conditions ( 10
kHz for BBC Radio 4, 7 kHz for Vatican Radio on
6185 kHz and 4 kHz to resolve a signal when
conditions are not ideal ). For the CW enthusiast a
400Hz audio filter is included as standard
Operating the HF-125 is refreshingly simple.
The controls are logical in use and a large back-lit
liquid crystal clearly displays the operating
frequency.

Two buttons, one marked up, the other down,
select the correct magahertz and you tune to the
required frequency using a large heavy knob with
a thoughtfully provided finger recess. The tuning
rates relate to & simple design concept of two
stations per knob revolution on each mode. As
well as providing the optimum tuning rate whilst
you are carefully looking for a weak signal, the
HF-125 automatically increases its stepping
increment as the knob rotation speed increases
The result is an extra rapid frequency shift to a
new part of the band There 15 also an optional

keypad controller ( K-125) for even guicker
frequency selection.

To further enh ption other facili

are included A noise blanker is permanently in
circult to deal with vehicle ignition interference,
20 dB of attenuation can be switched in when
required and an HF or LF cut tone control can be
applied to the audio output

Although memory facilities are not essential
in a short wave receiver they are useful. The HF
125 has 30 memories which are available in two
banks of fifteen

The HF128 provides its owner with
ocutstanding perf: Typical values for
frequencies greater than 500 kHz are a sensitivity
on 88B of 0.3 uVC for 10 dB 8N and on AM, 07 uV
for 10 dB 5/N at 70% modulation. Dynamic range
Is greater than 90 dB at 50 kHz from the tuned
frequency (both IMD and RM) and image and
spurious responses have a greater than 80 dB
rejection

Connections are included for both 50 and 600
ohm impedance aerials (80-239 and a terminal
block ). The receiver has a 6mm jack socket for
headphones on the front panel and two 3.5mm
sockets on the rear panel, one for an external
loudspeaker and the other for tape recording.

The HF-128 operates from 12 volts DU and, as
such, is suitable for use from an external battery
whilst caravanning or boating For home use an
AC mains adapter is supplied with the receiver.

For truly portable listening, in the garden or on a
hilltop, an internal rechargeable battery, charger
and active whip aerial option (P-125) 15 avallable
as well as a tough protective carrying case with
shoulder strap (C125). Operation on a fully
charged Nicad pack is around 10 hours

Comp and ligh dght, <he HF-125 I1s 255mm
wide, 100mm high and 200mm deep, a portable
high performance short wave receiver

HF125 £378.00 inc VAT, carriage £7.00
D185..... #£89.50 inc VAT, carriage £100
K125 £89.80 inc VAT, carriage £1 00
P125 4 #£69.81 inc VAT, carriage £2.50

SHORT WAVE RECEIVER :

£23.88 inc VAT, carriage £250

LOWE SHOPS

In Glasgow,
the shop manager is 8im, GM3SAN,

Drive, Glasgow, 041-945 2626.

In the North East,

the shop manager is Hank, GBASM,

the address, 56 North Road, Darlington, 0325 486121.
In Cambridge,

the shop manager is Tony, G4NBS,

the address, 162 High Street, Chesterton, Cambridge,
0223 311230

In Cardiff,

the shop manager is Carl, GWOCAB,

0222 464154,

In London,

the shop manager is Paul, G4PTT,

the address, 223/225 Field End Road, Eastcote, Middlesex,
01-429 3256.

In Bournemouth,

the shop manager is Colin, G3XAS,

the address, 27 Gillam Road, Northbourne, Bournemouth,
0202 577760.

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

the address, 4/5 Queen Margaret Road, off Queen Margaret

the address, c¢/o South Wales Carpets, Clifton Street, Cardiff,

packet radio
from
Kantronics

KPC 8... This KANTRONICS designed AX25 version 2 TNC features
a built-in VHF and HF modermn, full duplex operation and multiple
connect facilities. The serial RSR32 port, combined with the
enhanced generic command structure allows operation with any
computer.

KPCR ... £168.00 inc. VAT, carriage £7.00.

EPC4 .. A KPC4 is your gateway into packet flexibility. Having two
packet ports, digipeating on each port and gateway between ports,
the KPC4 lets you bridge two frequencies on one band or operate
cross band. The KPC4 also includes the Personal Packet Mailbox
feature,

KPC4 ... £310.00 inc. VAT, carriage £7.00.

KAM ... Combine VHF packet, HF packet, CW, RTTY, ASCII and
AMTOR in one unit.

KAM . .. £289.00 inc. VAT, carriage £7.00.

LOWE ELECTRONICS LTD.

Chesterfield Road, Matlock, Derbyshire DE4 SLE

Telephone 0629 580800 (4 lines)
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The KENWOOD TR7B1E 2 metre and TR8B1E 70 centimetre multimode
transceivera have been designed for the radio amateur who wants the
maximum use from his investment. The two transceivers combine
outstanding RF performance with an ease of gperation that is essential for
mobile use, At the same time they have all the necessary facilities that make a
perfect. base station

The TRYS1E (TRSB1E) is the first multi-mode mobile transceiver that
can be set to select the correct mode whilst scanning the band By setting the
rig to vfo and selecting AUTO mode before pressing the SCAN button, the
TR7YS1E (TR851E) will move up or down the band changing both mode and
step rate according to the band plan (SkHz/SSE, 12 5kHzFM or 1kHz/85B,
SkHz/FM depending on the selected frequency step

Operating on 13.8 volts DC, power output is 25 watts (high ) and
approximately 5 watts (low) on both 2 metres and 70 centimetres. The low
power setting applies to all modes. The TR7S1E (TRB51E) 15 180mm wide,
60mm high, 213mm deep and weighs approximately 2.1 Kgs

The transceiver has two VF0's and 10 memory channels. Memory
information is easily transferred to either vio. Each memory holds
information on frequency, moede and also the step rate to be set when
transferring the memory information to vio. Memory channel 1 is also the
ALERT frequency, memories 7 and 8 relate to DCL and memory 0 programs
the user defined limits of frequency scan

Scan can be between user programmed limits or around them depending
on the frequency set when the scan is started. When AUTO mode is set the
transceiver will select the correct mode as it scans. In addition to scanning
each memory, the TR751E (TR851E) can be set to scan those memories
programmed with the same mode. Pause on an occupied channel is time
operated but can be changed to carrier hold by an internal modification.

When operating on BS8B, signals can easily be found using the frequency
step set to 5 kHz, fine tuning quickly achieved by switching to the 50 Hz rate.
Operation is also ideal on FM, the rig stepping in either 125 or 5 kHz steps.
Full repeater facilities are also available including reverse repeater. Receiver
performance is excellent, the first 2 metre sample amazed us, FM, 0.14uV for
12dB SINAD and SSB, 0.09uV for 10dB 5+ N/N.

As an option, the TR7S1E (TR851E) can be fitted with DCL. Compatible with
the DCS system, DCL ( Digital Channel Link ) enables your rig to automatically
QSY to an open channel. The DCL system searches for an open channel
(checks the next eleven 25kHz spaced frequencies above the one stored in
memory 7), remembers it, returns to the original frequency and transmits
control information to the other DCL equipped station that switches BOTH
rigs to the c¢lear channel,

For the blind operator the KENWOOD TRYS1E (TR851E) 1s perfect. As each
maode is selected a tone gives the appropriate morse letter (F for FM, U for
USB, etc) and when fitted with the optional VSI board, a digitally encoded
girl's voice will announce on request the operating frequency.

In addition, the TR7S1E (TRBS1E) has an illuminated analogue S/RF meter,
all mode squelch, MHz select keys, a noise blanker, semi break-in CW with
side tone, RIT, memory channel up/down keys and frequency lock. The
transceiver comes complete with a DC power cable, hand microphone and
mobile mount.

TRY51E

TRAS1E qny

MUI ( DCL modem )

V8l (voice module ).

£B899.00 inc VAT, carriage £7.00
#£699.00 inc VAT, carriage £7.00
#£30.98 inc VAT, carriage £1.00
&£32.28 inc VAT, carriage £1.00

LOWE ELECTRONICS LTD.

Chesterfield Road, Matlock, Derbyshire DE4 SLE

Telephone 0629 580800 (4 lines)
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PM To PWreaders—a special
pre-publication offer on a new
book by Steve Money G3FZX.

Save £1.00 off the published price of £8.95

lthough conventional telephony and telegraphy are the most widely

used communications technigues in amateur radio, there has been in
recenl years an increase in interest in the more exotic forms of
communication. Radioteletype (RTTY), amateur teletype over radio
(AMTOR), slow scan television (SSTV) and more recently packet radio, are
communications techniques which have benetited from the widespread
availability of home or personal computers, which can be used to provide
the decoding and display facilities for such transmissions. In this book a
simple description is given of the principles involved in these modem
communications techniques. Details are also given of the frequencies where
such transmissions may be found.

ith the coming of the space age, radio amateurs were able to design

and build their own space satellites which were launched into orbit as
part of the payload when commercial satellites were launched. Earlier
amateur satellites provided simple radio beacons, but the current series are
used to provide communications transponders which allow radio amateurs
to achieve world-wide contacts via satellite using the v.h.f. and u.h.f. bands
Details of current satellites and the frequencies used are given in this book.

Radio enthusiasts may also be interested in receiving weather pictures
from the numerous weather satellites now in orbit, or receiving television
transmissions from communications satellites and the future direct broadcast
TV satellites. This book gives details of these satellites and the frequencies
they use

The availability of scanner receivers and all-band communications type
receivers, combined with the use of home computers, has increased
interest in listening to some of the wide variety of utility stations that operate
onthe h.t, v.hi and uh.f bands. Among these are aircraift and maritime
stations, also the various press agency stations which transmit news using
radioteletype transmissions. Details of the bands where these stations are to
be tound, and some sample frequencies are given in this book

H an aid to operating, the book also includes much general information
such as lists of callsign prefixes, both alphabetically and by country,
useful abbreviations such as @ codes, and general information on the
principles of receivers, transmitters, antennas and propagation.

T'he aim of this book is to provide a useful quick reference for radio
amateurs and listeners, and a short bibliography has been included
which will provide sources of more detailed information on some of the
subjects covered in this book.

e Radio Amateur and Listener's Pocket Book is in hardback, comprising
160 pages 90 x 190mm, and will be published by Heinemann Newnes.
The special pre-publication offer price to PW readers is £7.95 plus 50p post
and packing—a total of £8.45. (Books are zero-rated for VAT.)

Complete both coupons in ink, giving your name and address clearly in block capitals.
Coupon (2) will be used as the address label to despatch your book to you.

Send the coupons with your cheque to: Practical Wireless Book Offer (Nov),
FREEPOST, Enefco House, The Quay, Poole, Dorset BH15 1PP. No postage stamp is
needed. 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.

Available to readers of PWin England, Scotland, Wales, N. Ireland, the Channel Islands
and the Isle of Man. Orders are normally despatched within 28 days, but please allow time.
for carriage. The closing date for this offer is 30 December 1987.

Practical Wireless, December 198 2!
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SWAP SPOT

Have Remington Wingmaster pump action shotgun, model 870 3in
magnum. Mint condition complete with guncase and accessories.
Cost new £400. Would exchange for h.f. transceiver or w.h.y?
Shotgun certificate holders only need phone. Tel: 08482 314, D489

Have RCA AR88 immaculate condition, with original manual. Also
Superstar 360FM, ideal for 28MHz conversion. Would exchange for
good working FT200 or similar with 27MHz fitted. Robert
MmClurg, 15 Rossgana Drive, Eden, Carrickfergus, Co. Antrim. N.
Ireland. D494

Have HRO maj RX. 5 coils, p.s.u., speaker, spare valves, manual.
Would exchange for teletex adaptor, test equipments. R. Roy,
Dawnmoor, Newton Saint Petrock, Torrington, Devon EX38 8LZ.
Tel: 040 926 267. D499

Have Yaesu FT-239R handheld, complete with charger, speaker mie
203R rubber duck, belt-clip and soft case. Would exchange for FRG-
7700. Keith. Tel: 0543 360372 (W. Mids). D503

Have Realistic PRO-2008 programmable scanner, 68-88, 144-]174
and 410-512MHz. Would exchange for R537S airband RX. Also
have 28MHz 10W TX, 40 channel f.m. converted from CB. Would
exchange for w.h.y? G3FAU. Tel: 0438 352932. D504

Have Marconi type B28 receiver and handbook. Also Marconi type
H55 receiver and p.s.u., both in good condition and appearance.
Would exchange for Daiwa AF606K active filter or Yaesu FRT-7700
a.t.u. or similar. Tel: Wirksworth 2675 (Derbys). D508

Have Tandy PRO-32 200 channel handheld scanner, also Fluke
model 77 d.m.m. with analogue bargraph, shockproof case, both as
new. Would exchange for SX400 or AR2001 scanner. Tel: 0207
544343 (evenings and weekends). D513

Have two Sandpiper mini mono-band 2-element beams, 28MHz and
21MHz. Also 144MHz §A whip with gutter mount and magmount.
Would exchange for h.f. vertical antenna or w.h.y? Tel: 09952
5590. D523

Have photographic and radio gear. Would exchange for HRO or BC-
348 receiver with electronics in any condition, pristine to scrap, but
good condition coil pack. GW3UND. | Nantfawr Crescent, Cvncoed,
Cardiff CF2 6JN. Tel: 0222 761813. D530

Have Heathkit AA1214 High Fidelity Stereo Amplifier, 25 watts per
channel, plus a pair of Ambassador speaker cabinets, each containing
12in woofers, 5in mid, 3in tweeter. In mint condition. Would
exchange for Sony ICF-2001D. A. Nicoleou. Tel: Gravesend 0474
334997, D544

Have AR8SLF RX unmodified, plus laboratory standard folded horn
enclosure with 15in speaker, weighs 450Ib, needs collection. Would
exchange for receiver type a.t.u. or w.h.y? Williams. The Torphins,
New Street, Deddington, Oxon OXS5 4ST. Tel: 0869 38408. D543

Have Roberts “Harrods™ 4-valve receiver, long, medium, short wave
battery portable, working well. Would exchange for s.L.r. camera.
G4FFO. Tel: Cambridge 860150. D545
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Got a camera, want a receiver? Got a v h.{. rig, want some h.f. gear to go with your new G-zera? In fact, have you
got anything to trade radio-wise?

If 50, whry not advertise it FREE hers. Send details, including what equipment you're looking for, to “"SWAP
SPOT", Practical Wireless. Enefco House, The Quay, Poole, Dorset BH15 1PP, for inclusion 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—na items for sale—and one of the items MUST be radio related. Adverts for ILLEGAL CB equipment wall nat
be accepted

The appropniate licence must be held by anyone installing or operating a radio

Have Apple 2 Europlus computer with Epson printer, 2 disk drives,
green screen monitor, manuals, starter and Applewriter discs. Would
exchange for Yaesu FRG-9600, dual-band rig or FT-707 in good
working condition. Javed. Tel: 061-792 6067. D350

Have Icom R70 h.f. receiver with AT1000 a.t.u. mint and boxed.
Would exchange for recent solid state h.f. transceiver plus cash
adjustment. Roy GOEWC. Tel: Bristol 776891. D551

Have Shortwave Magazine world prefix wall map, great circle type.
Mint and unused still in postal tube. Would exchange for one or two
PT15 valves. All letters answered. Heslop. 75 Alder Park, Brandon,
Durham DH7 8TJ. D352

Have Altron AQ6-20 2-element mini-beam one month old. was
erected but never used, due to complaints. Would exchange for any
Airband or 144MHz R X. Must be in mint condition. W, D. Griffiths.
20 Queens Road, Greenfield, Nr. Holywell, Clwyd, North Wales CHS
1JE. D554

Have superb Racal RA17L 0-30MHz receiver. Would exchange for
smaller RX in good condition, e.g. R600, FT-7700 or w.h.y? Cash
adjustment if necessary. Reluctant to part, but need space. Arthur.
Tel: 061-624 2808 D555

Have Casio 4 octave keyboard with 25 voices plus 16 rhythms and tu-
tors, cost £325. Also R/Finder camera with 3 lenses, filters and flash,
plus Aldis projector. All in mint condition. Would exchange for mint
FRG-7 or R600 RX scanner or anything of interest to s.w.l. Stan
Brierley. 108 Bolton Road, Marland, Rochdale OL11 4QX. D562

Have Telequipment D43 dual-beam’scope with manual, AVO 8§
MKkII, Megger 1000V insulation tester plus TC11A Advance | 5MHz
counter timer. Would exchange for h.f. a.t.u. Bill G4WUS. Tel: 0287
42596. D565

Have FT-780R 430MHz Multi complete with manual, mobile mount
and box. All in mint condition. Would exchange for FT-707 or h.f, re-
ceiver e.g. R2000, R1000, FRG-8800 or similar. GISDX. Tel: 0726
66093, D566

Have ex-Admiralty B40 receiver 0-30MHz internal mains p.s.u.
weighs 100lb. Good working order. Would exchange for smaller
general coverage receiver. Tel: 091-5144565. D579

Have Tektronix Type 551 double-beam ’scope and power supply,
and/orMarconi video camera without turret lenses. Would exchange
for h.f. transceiver or receiver, or w.h.y? Tony Thomson. 109
Hyndland Road, Glasgow G12 91D. Tel: 041-334 6381.

D585

To: PRACTICAL WIRELESS
Radio Amateur Book Offer, Freepost, Enefco House,
The Quay, Poole, Dorset BH15 1PP

Please send me ... Radio Amat Pocket Book(s)
@ £8.45 (inc. carriage)

TOTALE...............uuee
| enclose P.0./Cheque No. ..................... Value f .....cc.oovvevnnnrnns
My Credit Card number is
LIHIIIIIIIIIIIIIB
Please charge my credit
card acount with £......-.-........

Signature ....

OJ
e 0
Addres

Tel. No. (Home or Work)

——————
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Address .......

RN NN NS As R NI EAR AR Re s R s s s

veesnencenenes POSE Code......cunennennen,

If you do not wish to cut your copy of PW you must
send the corner flash with full details and remittance.
PW Publishing Ltd., Poole, Dorset (Reg. No. 1980539, England)




Theory

A large proportion of the readers of this magazine make use of radio transmission and reception
as part of their hobby or work. Yet many engineers and technicians are mystified by the subject of
radio wave propagation, partly because they think it is necessary to be a mathematical genius in
order to understand it. Although an in-depth study certainly involves advanced mathematical
analysis, nevertheless anyone who can understand elementary algebra and Ohm’s Law can get a
good insight into basic propagation theory and in fact will find some of it very similar. What I
would like to do in this series of articles is to give an insight into the basics of propagation and
show that it’s not all that difficult to get a grasp of at least the fundamentals, says A.J. Harwood

C Eng MIERE G4HHZ.

Making Waves—A
Guide to Propagation

How then did the air of mystery arise?
The answer to that probably lies in the
two words Maxwell’s Equations. The
mathematician Clerk Maxwell under-
took a study of the subjects of magne-
tism and electrostatics in the late 1800s
using as his starting point the previous
work of people such as Michael Fara-
day. This resulted in the set of equa-
tions which purport to show certain

@ E electric field

Vertical
-

Fig. 1.1: An electromagnetic wave
consists of sinusoidally varying
electric and magnetic fields. They
are in phase and at right angles,
propagating with a speed on 3 x 10°
metres per second in a direction at
right angles to the two fields

E electric field

= o
magnetic
field

Fig. 1.2: The wave can also be consi-
dered as a wavefront with the two
fields mutually perpendicular and
transporting energy. Here the wave
is travelling into the paper and the
power flowing is given by E2/120xx
or H2x 120 x watts per square metre
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relationships between electrical and
magnetic energy. I say purport because
there is still a lot of discussion today
about what the equations actually do
show. Nevertheless they do give cer-
tain information which passes the best
engineering test of all. They allow us to
make calculations of the expected per-
formance of a system in which electri-
cal power is converted into electro-

P watts

I\\;/é“

Fig. 1.3: A power P watts radiated by
an isotropic source produces a field
strength of E = v30xP/D volts per
metre at a distance of D metres. The
power flux density is P/4xnxD?

No radiation along the

i:lf_g_f _mr(_d_l.ggll
SRR
I
/’/ | \
f | \, E=7vP
|: P wttx: D mefres ﬁﬁ D
I'.‘ ! Max radiation at
\ /ri_gh? angles to

Fig. 1.4: Replacing the isotropic
source by a half A\ dipole increases
the power flux density in the direc-
tion of maximum radiation by 1.64.
The dipole has a power gain of 1.64
over the isotropic source. The field
strength in this direction is 7 x/P/D

wwWw americanradiohistorv com

magnetic energy and transported, or
propagated, through space. It also ena-
bles us to obtain answers which for all
practical purposes are correct.

What then do the equations show,
and how can we use them in the real
world of radio or television engineer-
ing? The first thing they tell us is that
any electrical or magnetic disturbance
gives rise to a flow of energy away from
the site of the disturbance. The energy
is “carried” by inter-related electric
and magnetic fields which are mutual-
ly perpendicular and in a plane at right
angles to their direction of motion. If
the disturbance i1s sinusoidal, say an
alternating current in a wire, then the
two fields also vary sinusoidally with
the same frequency as the alternating
current. The resultant sinusoidal mag-
netic and electric fields are also in
phase, that is they each reach their
peaks and troughs simultaneously.
This concept is shown pictorially in the
well known diagram, Fig. 1.1.

For a start let’s get to know the
terminology used in the equations. The
magnetic field is usually denoted by H
and the electric field by E. For our
purposes, these symbols can be taken
to mean the r.m.s. values for the case
we are interested in, that is where they
vary sinusoidally with time and, since
they are moving, in space. We also
need 1o use two other numbers if we
really are going to get some useful
answers and these are the values of the
permeability and permittivity of free
space. These are usually denoted by u,
for the permeability and e, for the
permittivity; the actual values for these
are:

up=4xnx107  and
€, = 8.85415x10712

The value of e, is very nearly
10-9/36xm and as this value simplifies
some of the calculations (and the error
is only about 0.15%) it is the one
usually quoted. I've made the assump-
tion that the wave we are looking at is
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travelling in free space. If it’s not, but is
in some other substance such as glass
or the earth, then the permeability and
permittivity need to be multiplied by a
factor known as the relative permeabil-
ity and relative permittivity for the
particular substance and the answers
given by the equations changed ac-
cordingly. It's worth remembering
though that for air these relative values
are each one for practical purposes and
so we can assume that the free space
answers are correct.

Let’s have a look at some of the
relationships Maxwell derived. These
are:

(1) The amount of magnetic energy
contained per cubic metre of space is
equal to the amount of electrical ener-
gy. This is denoted mathematically as:

E?xey/2 = H2xuy2 joules

The total energy contained in a cubic
metre is therefore E2x e, which is equal
to H2xu,,

(2) The velocity of propagation (the
speed with which the waves move
away from the disturbance) is:

1/+v/uyxe, metres per second

Inserting the values for e, and u,
given previously shows that the veloci-
ty of propagation is 3x 10® metres per
second, which is the speed of light as
shown by measurement.

One other quantity worth considera-
tion is the ratio of the electric to the
magnetic field, E/H. The units in
which the fields are measured are volts
per metre for E and (surprise, surprise)
amperes per metre for H. The ratio
E/H is therefore in units of volts
divided by amps, which we all know is
in ohms. Now by simply rearranging of
equation (1) we get:

E/H = v/u /e, ohms

Once more, by inserting the values
of u, and e, we arrive at a value of
120xn or 377 ohms. This is often
referred to as the characteristic imped-
ance of free space. It is important in
propagation as it enables us to calcu-
late the power being transported by an
electromagnetic wave. Once again
those equations show the way since
they tell us how much energy there is in
a cubic metre of space and the speed
with which it is moving; if we multiply
these together, then we know how
quickly the energy is moving through a
square metre of the wavefront. That is
the power flowing through that square
metre, known as the power flux den-
sity. It is given by:

E2xe;x1 = E2xv/e /u,
Ve, XU,

or H2xu,x 1 = H2x vuy/e,
Ve XU,
and, as we have seen,

vuy/e, = 120xn so we get
E¥120xm or
H2x120xn watts per square metre
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Now we can see the similarity to
Ohm’s Law which shows that the
power dissipated in a resistor is V¥R
or I’xR, (remember 120xn is 377
ohms).

So what happens in a real transmit-
ting situation where a transmitter is
connected to an antenna and radiates
waves? To make life easy for ourselves
let’s put our system in space where we
can safely assume that the antenna
radiates equally in all directions, what
is referred to as an isotropic source.
Now if it really is omnidirectional then
the field strength at any point on the
surface of a sphere (with the radiator at
its centre) must be the same, also the
power flowing through each square
metre of the sphere’s surface must also
be the same. For a sphere of radius D
metres and a transmitted power of P
watts the total power passing through
all the surface must also be P since
there is no other power available. The
surface area of the sphere is 4xnxD?
metres and the power per square me-
tre, as we know is E¥/120xn. So we get:

P = (E¥120xr)x4xnx D? watts
so P = E2xD?%/30

or E = v/30xP volts per metre
D

This result tells us some interesting
facts about wave propagation. First, in
free space, propagation is entirely in-
dependent of frequency; for the same
transmitting power, the field strength
and power flux density (the power
flowing through each square metre of
the wavefront) of an Lf. signal is the
same as that of a s.h.f. transmission at
the same distance from the transmit-
ter. Secondly, the attenuation, the rate
at which the power flux density re-
duces, is inversely proportional to the
square of the distance. This means
doubling the distance between the re-
ceiver and transmitter results in half
the field strength or a power flux
density of one quarter. Finally we can
see the not unexpected result that the
field strength is proportional to the
square root of the transmitter power;
increasing the transmitter power by a
factor of four doubles the received
field strength.

A More
Practical Case

Before closing the first chapter of the
saga let’s consider the more practical
case where the antenna is a half wave
dipole. Again a rigorous mathematical
analysis is really required. However if
we are simply prepared to accept the
results then all is easy; the result is that
in a direction at right angles to the
dipole’s length, for a given power, the
field strength is the same as that which
would be obtained with 1.64 times the
power applied to an isotropic source.
We can think of the dipole as having a
power gain of 1.64 times over the
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isotropic source in the direction at
right angles to its length. Of course we
don’t get something for nothing and in
some directions the dipole field
strength is less than that of the isotro-
pic antenna; it has a directional radia-
tion pattern. In fact if we repeated the
exercise of adding all the power flow-
ing through the sphere, this time with
the dipole at its centre and taking
account of the fact that the field
strength would be different for differ-
ent parts of the sphere’s surface, we
would get the actual transmitted
power.

So we can now say for a dipole the
field strength in the direction of maxi-
mum radiation is given by:

E=+v30x1x64xP
D
orE=7+F  volts
D per
metre

which isn’t too hard to remember. It is
of course possible to build antennas
with even more gain. If the power flux
density resulting from a given power is
G times greater than that resulting
from the same power into a dipole then
the antenna is said to have a power
gain of G times with respect to a
dipole. We can also say that the effect
of radiating power P from an antenna
of gain G (with respect to a dipole) is
the same as radiating power PxG from
a dipole. PxG is referred to as the
effective radiated power or e.r.p. So
the field strength is calculated from:

E=7+e.r.p.
D volts per metre

of if we have D in kilometres:

E= 7+Ve.r.p.
1000xD  volts per metre
As an example let’s see what the field
strength is from 1 watt er.p. at a
distance of 1 kilometre. This is:

7 +/1/1000 = 0.007 volts per metre
or 7 millivolts per metre.

We now know how to calculate what
the field strength is for a given power at
any distance from a dipole or antenna
with a gain compared to a dipole
(although don't forget we're still in free
space) and how much power there is
flowing in the wavefront.

In Part 2 we’ll
find out how to
get the energy
out of the wave
and into the
receiver.
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Interested in RTTY and looking for a cheap way to hget started? Mike Richards
G4WNC reviews this program and interface from Technical Software which could

"l
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be the answer for you.

The TX-3 transceive program is avail-
able for the BBC B and Commodore C-
64 computers and enables the trans-
mission and reception of RTTY, c.w.
and ASCII with or without a terminal
unit. The review program was supplied
on disk for a BBC B, but I understand
that the C-64 version is very similar,

One of the main problems facing
amateurs who would like to try RTTY,
is the costs involved. A modern RTTY
station would normally comprise a
computer with a RTTY decoding pro-
gram, a terminal unit and tuning indi-
cator, all this is in addition to the
transceiver. When using the TX-3 pro-
gram the terminal unit and tuning
indicator are not required, which can
lead to a significant saving.

For those of you not familiar with
RTTY terminology, the terminal unit
is used to convert the received RTTY
tones into a d.c. signal which can be
processed by the computer.

You may well be thinking, how can
you get by without the terminal unit,
well, the secret is in the software. With
some clever programming it is possible
to monitor a computer input port and
detect the presence of a particular tone.
This direct detection technique is used
in the Technical Software program. It
may sound too good to be true and, toa
certain extent, this is the case as there
is always a catch. The main weakness
with this technique is generally inferior
noise immunity which can lead to
problems receiving weak or noisy sig-
nals. The problems can be minimised
by incorporating some external audio
filtering to remove noise and signals
outside the wanted band. The TX-3
program copes very well with these
problems as can be seen from my
comments later.

Connections

There are several options for the
connection between the computer and
the transceiver. The first and most
difficult is to attempt direct connec-
tion. In order to achieve this the
received audio from the transceiver
needs to be presented to the computer
as a 5V square wave. The tone output
from the computer also needs to be
reduced in level and finally the p.t.t.
line needs to be buffered before con-
nection to the transceiver. It is impor-
tant to note that when connecting
external equipment directly to the
computer the applied voltage must be
limited to +5V maximum in order to
avoid damaging the computer.

The second option is to use the TIF1
interface which is available from Tech-
nical Software. This interface takes
care of all the interfacing problems and
makes connecting-up a simple opera-
tion. The interface is supplied with a
lead and a 3.5mm jack for connection
to the external speaker socket on the
transceiver. A second screened lead
has connections for the microphone
input and the p.t.t. line whilst a third
lead has a 6.3mm jack plug which is
connected to the key jack on the
transceiver. A ribbon cable with an
IDC plug is used to connect the inter-
face to the computer user port. As well
as making the connection easy, the
interface also includes some very effec-
tive filtering to improve the perfor-
mance when receiving poor quality
signals. The bandwidth of the filtering
can be set to either 150Hz for c.w. or
350Hz for low tone RTTY and ASCII
operation. When using either high tone
RTTY or wide shifts the filtering can
be disabled with the same switch. I
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found the bandwidth of the filters to be
level dependent and the best perfor-
mance was obtained with an input
level of about 100mV,

The final option enables a conven-
tional terminal unit to be used with
this program. Connections here are
very simple as all the signals are at t.t.1.
level so providing your terminal unit
accepts these levels all should be well,
In order to activate this option pin 10
on the computer used port needs to be
grounded.

Operation

Once the program has been loaded a
split screen is displayed, with the top
line showing the Technical Software
logo. The following 11 lines display the
received text, whilst the middle and
bottom lines are used as status lines to
inform the user of all the program
settings. An essential feature of any
modern RTTY program is a type
ahead buffer and this is displayed on
the remaining 11 lines. For those of
you not familiar with the term, a type
ahead buffer is used to start compiling
your reply whilst the other station is
still transmitting, which makes for a
smoother flow of information. The
screen width is set to 40 characters
which gives a nice size of text, the only
minor disadvantage being that this is
different to the standard width used by
teleprinters.

The status lines are very comprehen-
sive and as well as details of the current
shift and speed include a rather inge-
nious tuning indicator. To the right of
the centre status line is a pair of
horizontal bars, the left hand bar is
used as a reference whilst the right
hand bar can move vertically. This
vertical movement is proportional to
the received input frequency. In order
to tune-in a RTTY signal, the trans-
ceiver is tuned so that the right hand
bar moves equally about the reference
bar, very neat! One other useful feature
on the status line is a 24 hour clock
which is available for automatic inclu-
sion in the transmission or review
store.

The review store is a novel feature
which automatically stores both sides
of a QSO. The contents of this store
can be recalled to the display or alter-
natively saved to disk or tape for later
retrieval. The review store is 11.75K
long in the disk version and 14.5K in
the tape version, so a lot of text can be
stored. When the review store is nearly
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full a warning in the form of a flashing
Q appears on the status line, this
changes to a steady Q when the buffer
is full. Once the buffer is full text
storage still continues, but with the
current text overwriting the earliest
text thus ensuring that the last 11.75K
or 14.5K is safe.

The program can handle a good
range of shifts namely 1 70Hz (Europe-
an low tones), 170Hz (American high
tones), 425Hz and 850Hz. The change
of shift is achieved using the function
keys and the tuning indicator is auto-
matically adjusted to match the chosen
shift which is very useful. The program
has all the usual facilities to invert
data, unshift-on-space and force a let-
ter or figure shift.

The TX-3 program has been set up
with seven fixed baud rates as follows:
45,50, 75,100, 110, 150 and 300 baud.

The facility to store regularly used
information is available in the form of
25 user programmable memories, each
of which can store up to 159 char-
acters! Some of the memories are pre-
programmed with common messages,
for example memory Y has RY’s and
memory T is updated very minute with
the time from the system clock. One
point I particularly liked was that the
contents of any memory could be
edited using the normal BBC editing
keys rather than having to re-enter the
entire text.

Transmit/receive switching is
achieved with control T or control R,
though a useful facility is the inclusion
ofa c.w. identification by using control
I to switch from transmit to receive.

Teleprinter operators will be pleased
to hear that the default line length is 69
and that this program automatically
sends all the correct shift. line feed and
carriage return combinations to ensure
good copy on a teleprinter. For those
computer users who don’t realise the
significance of that, a teleprinter only
performs a carriage return or line feed
when these characters are received.
Consequently if one or both of these
characters is missing, either one line is
printed on top of the last or you end up
with a black blob at the end of the line
where several characters have been
printed on top of each other! Both of
which aren’t much use.

When answering a CQ call, the call-
sign capture facility can be quite use-
ful. This feature searches the received
text for an alpha-numeric combination
which could be interpreted as a callsign

TRANSCEIVE
INTERFACE
AND FILTER

UNIT TIF1

and stores the result in memory J.
Whilst searching a flashing C appears
on the status line, this stops flashing
when a callsign has been captured.
Obviously this technique is not fool
proof, so it would be wise to check the
contents of memory J before use.

The facility to transmit and receive
ASCII 1s a useful feature as this mode
is becoming more popular with the
spread of multi-mode terminal units.
the main functions of transmit/receive
switching, memories, ctc. operate in
the same manner as RTTY, the differ-
ences occur in the setting of para-
meters. Whereas the format of RTTY
is fixed at 5 information bits and 1 or
13 stop bits ASCII has a few more
variables. The options available are;
text/binary mode, 7 or 8 data bits, 1 or
2 stop bits and parity which can be
odd, even, mark, space or off. The
text/binary mode needs a little expla-
nation, text mode is the one normally
used and results in all error free char-
acters being printed on the screen.
Parity errors are displayed as a square
block and framing errors are not print-
ed. The binary mode is intended for
the transfer of computer data i.e. pro-
grams. When in this mode the received
data is sent to the review store only and
not displayed on the screen, any parity
or framing errors are shownasaPor F
on the status line.

The c.w. transceive mode uses the
same program controls as RTTY for
selection of memories, etc. When re-
ceiving c.w. the program automatically
tracks the speed of the incoming signal
and the upper limit of this tracking can
be set by the user. Once the program is
successfully receiving a signal the
speed can be locked to prevent the
program trying to track any QRM that

technical software
FRON
UPPER LLANDWROG
CAERNARFON
GWYNEDD LL54 7RF
TEL. 0286 BE1B8&

may be present. The software filters
have been made user programmable
and enable the selection of the best
sidetone frequency to suit your trans-
ceiver and hence optimise the
performance.

Performance

The direct detection technique em-
ployed in this program performed re-
markably well and compared favoura-
bly with a conventional filter type
terminal unit. For best performance |
would strongly recommend using the
TIF1 interface. The overall perfor-
mance can be further improved by
utilising any i.f. or audio filtering that
may be available in the transceiver.
When used with a conventional termi-
nal unit the program performed very
well and in this case the performance is
limited by the terminal unit rather
than the program. I found that the
facility to save the user programmable
memories to tape or disk was very
useful as you could set up several
different sets of messages to cater for
h.f., v.h.f. and contest work.

Overall I think this program would
make a good starting point for anyone
interested in RTTY/ASCII and the
option to include a conventional ter-
minal unit means that the program will
still be usable if you should decide to
upgrade.

The TX-3 program and TIF1 inter-
face are available from Technical Soft-
ware, Fron, Upper Llandwrog, Caernar-
fon, Gwynedd LL54 7RF. The
TX-3 costs tape £20 or disk £22 and
the TIFI kit £15 or ready built £25.
My thanks to Technical Software for
the loan of the review sample. PW

SWAP SPOT

Have Master 128 computer with disk drive, Teletext adaptor, A.M.X.
mouse and over £600 worth of software plus books, etc. Would
exchange for Yaesu FRG-8800 receiver or FT-757GX transceiver,
must be in good condition. Tel: Mark. 0222 830508. D589

Have l4-element Parabeam, 13.7dBd. varnished. Would exchange
for lightweight rotator and control gear or small frequency meter or
w.h.y? GIOLR. Tel: Sunbury-on-Thames 787628. D593

Have Mullard QQV03-20A valve and base plus 6L6G, 6V6GT.
Would exchange for a copy of handbook covering the CT52
oscilloscope. Tel: Worcester 641759, evenings. D594
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Have Spectrum+ computer with Datacorder in addition to JEP
Electronics and Technical Software tapes, plus Scarab system Nite 2
filters. All boxed and nearly new (worth £200). Would exchange for
general coverage h.f. receiver. Tel: 0282 815224, D607

Have Trio TS-811E 430MHz multimode base station (curent price
£1099). Would exchange for FT-790/FT-690R/FT-290R, or combi-
nation of these with cash adjustment or w.h.y? Chris Baker. Tel: 0782
46570. D612

Have Cossor Telecheck Model 1322 with manual. Would exchange
for marine v.h.[. receiver. Tel: Brixham 08045 4744, D619
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Feature

An Open Letier
to the RSGB

K. A. Cradock-Hartopp G4PZR, Chairman of the RNARS,
gives his views on the way forward.

Sir

Having listened over a long period to a
high level of gripe on local nets and
repeaters in the Midlands and South
West, and from many conversations, it
would appear that there are large
numbers of licensed amateurs who are
more than disenchanted with the Na-
tional Society, and who are not reluc-
tant to broadcast the fact.

I have recently, at my request (I am a
retired consultant), and as Chairman
of one of the two largest affiliated
societies, carried out an impartial and
indeed critical enquiry at Presidential
and Chief Executive level into the
workings of the Society.

Unacceptable as it will seem to the
doubters I have to say that the short-
comings complained of are largely, if
not entirely due to the members
themselves.

I wonder how many members have
actually read the Society’s Articles of
Association which are the terms under
which the Society has to operate, and
which were originally written in 1922.

In them under *“Structure of the
Society” will be found the job specifi-
cation for the Council and for the
Secretary. The Council’s responsibili-
ties list, inter alia, that it will “*‘manage
the affairs of the Society”. The Secre-
tary is required to summon council
meetings, notify members of their elec-
tion, and to countersign documents to
which the seal has been affixed—and
nothing else. The post is filled by the
General Manager. No mention is made
of the Chief Executive or General
Manager and there is no job specifica-
tion for either given in the Articles of
Association.

I suggest as a manager of 20 years’
experience that the affairs of the So-
ciety, of ever-expanding subject cover-
age. cannot be “managed” by a Coun-
cil which meets every two months,
with a President, however distin-
guished, who serves for one year only.
Neither in any event can it be managed
by a Council, declared to be democrati-
cally elected, but whose individual
management experience is in some
cases virtually non-existent. Do not be
misled that I am a candidate for Coun-
cil, but instead be quite sure that
candidates management expertise is
not stated on the ballot forms but,
perhaps, the standing of a candidate’s
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sponsors may have some “‘clout™. Just
because a person is good on the key,
writes a good article, runs a good net or
is generally a good fellow does not
mean that he/she is competent to con-
tribute to the Society’s management,
but if such criteria (as seems likely) are
the current basis for candidates’ spon-
sorship Society members have absolu-
tely no right to complain having
brought the management failure situa-
tion upon themselves. However before
leaving the point I have to say that it
doesn’t apply to all Council members
as there are some who pull their
weight.

The most frequently ventilated com-
plaint is 'l wrote in and never got a
reply”. Fair comment, I reckon, having
suffered this one often myself. Just for
the record. though, HQ, has sent out
three quarters of a million items of
mail in the last year (about 21 per
member) and its master file copies for
one week’'s handwritten letters fills two
full size box files, with the computer-
written letters filling a further one (I
have seen them). There is a computer-
held file of 350 standard reply letters
which is accessed by all staff for regular
enquiries. but which of course cannot
answer the oddball queries. Incoming
mail and telephone calls often total
1000 a day together.

The second and wholly justified
complaint is “Who deputises for the
Chief Executive when he is away on
business or his (rare) holidays?” The
answer is straightforward—Nobody.

The day-to-day administration of
the HQ itself is now firmly in the hands
of an HQ Manager appointed for that
purpose, but the continuity and in-
depth handling of all matters political
and technical with which the Society is
involved remain in the hands of the
Chief Executive alone. There is no one
clse on the HQ stall who is qualified,
other than to “*hold the fort™, 1o accept
delegation and maintain continuity in
his absence. In addition to the day-to-
day business of the Society the Chief
Executive has to take back situations
and problems which have been re-
ferred to Council and which have been
*shrugged off” undecided, and which
cannot be allowed to disappear.

Dealing with, and endeavouring to
obtain results from Government De-
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partments currently occupies the Chief
Executive for two whole days each
week. Those who have not experienced
this work will perhaps accept the ana-
logy that Government Departments
are like dry sponges, which accept a
vast amount of input but which have to
be squeezed to obtain output. Such is
the case with the DTI, with no disre-
spect to any individuals in it, but to get
significant progress it is necessary to
camp on the doorstep (so what hap-
pens to the rest of the Society business
meanwhile?). Those who doubt these
words should take note that the Go-
vernment controls the UK ether as it
thinks best, and certainly not always as
we wish or need, and those who will
not support the National Society in its
endeavours by becoming members—
about 47 per cent of licensed amateurs
—give the Government very good rea-
son to ask why we need so many
frequencies for such a small proportion
of the licensed amateur population
—for it is the National Society which
negotiates them.

Turning to finance it is said that the
National Society could be far more
efficient on its present income of
roughly £1 million a year. Members
can make their own judgement from
the Society’s accounts published every
year, but this judgement cannot be
more than a general one as there is no
backup to the accounts in language
which laymen, like me, can
understand.

For instance, what does it cost to run
a large data bank and a 20-station
computer installation? How many
people are there on HQ staff and how
many are of executive status? Does the
Society pay above or below the level
with the local/national average for the
job? (It pays lower in fact, but nobody
tells us). What was last year’s postage
bill/phone bill?

There is now a new accountant and a
procedure which enables expenditure
to be reviewed by Council as it is
happening rather than as a fait accom-
pli in the annual accounts. All this does
not tell us why £1 million is insuffi-
cient to permit further management
recruitment and development, but
nevertheless it is the critical factor, as
it usually is in members’ household
budgets, and certainly in mine!
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So after all this what is really needed
to put the Society on a proper basis and
able to handle all matters political,
technical and administrative which
concern its members and the cause of
amateur radio?

There are
requirements;
1. To make the Council do what it is

supposed to do, i.e. manage the

affairs of the Society. Alternatively
confine its activity to general policy
and transfer the management of

Society affairs to the control of a

Director General. Rewrite the

Green Book, update the constitu-

tion/structure and hold the required

EGM to approve it.

2. Torecruit two additional executives
of quality and experience (qualifica-
tions?) to share the load as des-
cribed later.

3. Toraise enough money to pay them,
again described later.

4. To establish local Society liaison
officers throughout the UK.

Other requirements are minor in
comparison, but the four listed need
amplification.

1. The Council is discussed earlier, but
it is the Society members them-
sclves who must see to it that they
are competently represented on it.
It would not be difficult to arrange
for Affiliated Clubs to be grouped
together by area throughout the UK
and for each group to sponsor coun-
cil candidates, rather than ten as-

four principal

(=]

sorted individuals as at present.
This would indeed be a truly demo-
cratic system. Should a Director
General be given the responsibility
he/she would report to Council at its
meetings.

. Two executives are necessary with

responsibility as follows:

. To have total responsibility fo- the
with Govern-

Society’s dealings
ment, Continental, EEC and world-
wide controlling authorities.

. To be responsible for liaison with,

and monitoring of the (now) 17
Society Committees, and to ensure
that matters referred to them are
properly processed. To have a
“training” portfolio which should
include proper guidance to prospec-
tive radio amateurs, commitlee
members, and perhaps council
members. To be the public relations
executive who will put out to
members details of what is going on,
what difficulties exist politically.
what members can do to help the
Society and themselves, and to con-
tribute his/her piece for Radcom.

. It may be horrifying to those of us

on fixed incomes or retired pen-
sions (I am one) but it is a fact that
executives of the standard we re-
quire (and not the “top™ at that)
command salaries of £20,000 a
year. You get what you pay for and
vou need to keep what you get or,
like the Civil Service, regular or
irregular changes result in a high

“start again™ factor which we can-
not accept. It seems the only way to
fund two executives is to raise the
annual subscription to £20. Before
people dismiss this just consider
whether this sum, which amounts to
the cost of a pint of beer (at 75p) per
fortnight throughout the year, is a
reasonable price to pay for the
protection of our hobby and some
services. What, for example, do our
local bowls, tennis, golf or social
clubs charge?

4. I see that an organisation of this sort
1s now proposed. My own society
has already implemented it for its
own use. It can only help with the
workload, and surely a local liaison.
officer could be asked how to con-
nect up a microphone rather than
the National Society—this actually
happened!

In conclusion it may be thought that

the writer has been “got at” and hence

his somewhat forgiving written atti-
tude. This is quite untrue to the extent
that he resigned from the Society in
disgust when matters continued in
chaos, but has now rejoined if only to
give him the right to comment.

However members who are keen to
criticise but unwilling to do anything
else may care to accept the writer's
suggestion to back their criticism by
putting some of their spare time and
energy where their mouths are.

Yours sincerely

K. A. Cradock-Hartopp G4PZR
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Theory

Directional Couplers

The measurement of reflected r.f. power is very important to anyone dealing with transmitters,
amateur or professional. In this article Robert and David Crone explain some of the mysteries of
directional couplers and give basic design data with the emphasis on the practical side of things.

There is no problem about measuring
forward and reverse power in the an-
tenna feeder—a simple device called a
directional coupler is used. For the
practical designs in this article only air-
spaced strip-line couplers have been
considered since these are quite large
and hence the ordinary constructor has
a sporting chance of achieving the
close mechanical tolerances required.
Also the frequency range has been
restricted to 30MHz to 1GHz—below
30MHz the couplers become too long
to handle while above 1GHz the strip-
line spacing starts to become a signifi-
cant fraction of a wavelength and the
performance deteriorates.

Probably the best starting point is to
look at the basic situation where r.f.
power is transferred from a generator
to a load via a length of coaxial cable.
Fig. | shows the set up. It is called a 50
ohm system because we are sending
power from the generator into the 50
ohm load through the 50 ohm coaxial
cable. The load could be a simple 50
ohm resistor, an antenna, the grid
circuit of a transmitting valve or many
other things. The generator could be
anything from a high-power transmit-
ter down to a laboratory signal
generator.

50 ohm cables range in size from the
miniature 3mm diameter to the giant
155mm broadcasting feeders. How-
ever, most of us will go through life
only ever having to deal with two types
of coaxial cable. The thin, black, flexi-
ble type RG214/U used for test leads
or interconnections and the thicker,
more rigid RG213/U, similar to
URG67, which can carry significant
amounts of r.f. power.

There are two vectors shown in Fig.
1, Vi denotes the voltage being applied
to the line and V, represents the reflect-
ed voltage. Now in real life we don’t go
around drawing vectors, we deal with
actual voltages and powers, which
brings us to the simple, but well known
formula: Power = V¥/R.

Reflection
Coefficient

In our case R 1s 50 ohms. so that if
we are sending 1 watt of power down
the line the generator output must be
7-1 volts. Now suppose that 0-71 volts
were to come back down the line.
Obviously this is one tenth of the
forward voltage and we say that the
reflection coefficient is 10 per cent.
Reflection coefficient is a key term and
is usually abbreviated to r.c.

Matching

At this stage you might begin to
wonder how the reflection coefficient
can be measured. If the frequency was
30MHz and we looked at the output of
the generator with an oscilloscope we
would see just the 30MHz wave-
form—the ’scope cannot differentiate
between the forward and reflected
components in the signal. However, it
is possible to build a device which is
direction sensitive and can tell which

Generator Copper tube Resj stor
& a
= =
509 Load |7 T s
Ve g 500 Compensation
N Line length
Fig. 1 Fig. 2
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parts of the signal are going up or down
the line. It is called a directional
coupler, but before going on to de-
scribe one we will have a further look
at matching and the sort of figures
involved.

Return Loss

We have already come across the
term reflection coefficient—the ratio
of forward to reflected voltages. Now,
when voltage is reflected back down
the cable from the load it means that
power is being lost, the wasted power
being returned to the generator and is
known as the return loss. Return loss
(r.l.) is expressed in decibels and it
must be emphasised very strongly at
this point that return loss and reflec-
tion coefficient are a measure of the
same thing. The return loss is simply
20(log,, r.c.). So that a 10 per cent r.c.
is the same as a 20dB r.L.

Many old timers, like the authors,
still think in terms of reflection coeffi-
cient, but return loss is widely used as
many modern measuring instruments
have dB scales. Table | shows a few key
values of r.c. and r.l.

r.c. (%) r.l. (dB)
30 10
20 14
10 20
5 26
1 40

TABLE 1
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It is difficult to say what is a good
match as it depends on the circum-
stances. A 10 per cent r.c. means that
only 1 per cent of the power is reflected
frora the antenna. This is the sort of
figure that you would be looking for if
you were dealing with a high power
broadcasting transmitter. A typical
return loss “or the grid input of a small
transmitting valve or low power an-
tenna would be 14dB. Anything below
about 8db r.l. or 40 per cent r.c. is
generally regarded as a bad match,
especially if you are dealing with any
sort of power, for at certain points on
the cable the reflected voltage will be in
phase with the forward voltage causing
a condition known as a standing wave.
This could burn out the cable or blow
very expensive r.f. output power
transistors.

Perfect Match

A 1 per cent r.c. or 40dB r.l is
usually taken to be a perfect match for
the simple reason that it is about the
limit of measurement accuracy with
conventional equipment. Some manu-
facturers make precision terminations
which are small low-power loads that
can handle about 500mW of power
and have an r.l. of better than 40dB up
to several gigahertz. These termina-
tions are constructed by inserting a 50
ohm resistor into a copper tube as
shown in Fig. 2. The arrangement
behaves as a very lossy length of
transmission line which absorbs the
apolied r.f. power. Note that the tube
inner diameter is only slightly greater
than the resistor diameter. This gives
rise to a capacitive component which is
cancelled out by an inductive piece of
wire called the compensation length.

By a stroke of luck it was discovered
that the earthing sleeve of a Greenpar
“N” connector type GE15055C10 was
almost the critical diameter for a { watt
51 ohm 2 per cent TR4 size metal
oxide resistor.

The arrangement shown in Fig. 3 is
slightly capacitive, but the compensa-
tion provided by the residual 1-5mm
length of resistor lead is enough to give
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areturn loss of 34dB at 1250MHz. The
actual construction of this termination
is not that much more difficult or even
different in putting the connector on
the end of a coaxial cable. Fig. 4. shows
typical return loss figures obtained in
practice for the set up of Fig. 3.

The connector companies with their
precision engineering facilities can
make far better terminations than us.
However, you have to pay for precision
and what if you burned it out by
mistake? This brings us to the differ-
ence between a precision termination
and a test load.

A termination is a 50 ohm reference.
It is not designed to absorb power,
although most have a | watt rating. A
termination should have a return loss
of better than 40dB over a very large
bandwidth. On the other hand the sole
purpose of a test load is to dissipate
power and the r.l. is only a secondary
consideration.

Strip Lines

One might wonder why so much has
been said about the precision termina-
tion. Well, that’s because it’s an integ-
ral part of the directional coupler,
which won’t work without it. Now the
way is clear for us to move on tc
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directional couplers, and the first step
is to take a look at air-spaced strip
lines.

The strip line is simply a strip of
copper situated above an earth plane,
usually the bottom of a metal box. For
a 50 ohm line the ratio of the width of
the strip to the distance above the earth
plane is exactly 5, so that if the line is
placed 6mm above the earth plane it
will have to be 30mm wide to achieve
50 ohms. The newcomer to strip lines
will probably be surprised at the large
width of the strip.

Fig. 5 shows a strip line situated in
the bottom of a metal box. The signal
from the generator passes along the 50
ohm strip line and into the coaxial
cable, and the introduction of the
length of strip line has not made any
difference to the operation of the
circuit.

Note that we have deliberately made
the length of the strip line a quarter of a
wavelength, so that if the generator
frequency is 300MHz the strip line will
be 250mm long. The next step is to put
another 50 ohm strip line in the top of
the box and connect one end of it to a
precision termination as shown in Fig.
6.

The two strip lines are running par-
allel, or broadside to each other and
you would be right to think that a small
amount of the main signal will be
picked up by this second strip line. For
example, if the generator is producing
7-1 volts and we measure 0-71 volts at
Point 2 then this is one tenth of the
main signal or 20dB down, and the
coupling factor is —20dB.

The interesting thing is that with the
termination on Point 3 only the for-
ward power is picked up at Point 2. If
the load was a perfect match at exactly
50 ohms no power would be reflected
back to the generator. If we move the
termination to Point 2 and measure
the voltage at Point 3 we would find it
to be zero, and we have a directional
coupler.

Back to the real world. If we measure
0:71 volts at Point 2 and 0-071 volts at
Point 3 the ratio of the two voltages is
10 and this is the reflection coefficient
of our system. The 0-71 volts at Point 2
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also tells us that the forward voltage is
7-1 volts since in this case the coupling
factor is 10 per cent. Hence the direc-
tional coupler gives us two very impor-
tant measurements—power and reflec-
tion coefficient.

A Practical Design

So, can we construct a coupler with a
known coupling factor? The answer is
yes, and there are three dimensions
involved—the depth of the box D, the
spacing between the two lines S and the
width of the strip lines W, as shown in
Fig. 7. Table 2 gives the ratios of W/D
and S/D for three values of coupling
factor (c.f.). Note that the strip lines
are not exactly 50 ohms and this is to
be expected because of the effect of the
coupling between them.

Most of the writers’ prototype cou-
plers were made inside short lengths of
75 x 50mm steel electrical trunking
which as an internal depth of 49-2mm.
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and the strip lines were firmly bolted to
the trunking with 2BA Nylon nuts and
bolts. The trunking lid was fastened
with dozens of 6BA steel screws into
tapped holes and the ends were closed
with 6mm aluminium plates. At v.h.f.
and u.h.f. any device must be mechani-
cally rigid and you can never have too
many nuts and bolts!

Note that the curve labelled “directi-
vity” in Fig. 8 is the figure of merit for

the coupler, and is simply the voltage
at Point 3 divided by the voltage at
Point 2 when a perfect 50 ohm termi-
nation is applied to the output at Point
4. The bandwidth of the coupling loop
is large, in fact the 3dB points are over
400MHz apart. However, when the
coupling loop becomes a half-wave-
length, at 650MHz, there is no output
at all. Watch the power! If you are
measuring reverse power and the
transmitter is running 100 watts then
with a 20dB coupler there will be 1
watt dissipated in the precision termi-
nation which will eventually burn out.
In this case you would be strongly
advised to use a 26dB coupler. Fig. 9
shows the coupling factor fora 114mm
coupling loop. The 114mm coupler is
the one which appears in the photo-
graphs as it is the smallest of the
prototypes and thus best suited to
photography.

Finally, returning to the 1 watt situa-
tion with a 10 per cent reflection

It is the length of the coupling loop that coefficient, how are we to measure the
determines the coupler frequency re- c.f. (dB) W/D S/D 710mV at Point 2 and the 71mV at
sponse and the graph (Fig. 8) shows the -14 0-90 0-56 Point 3? No problem—build a good
figures for a 235mm coupling loop. For -20 0-68 0-68 quality r.f. voltmeter, linear down to
a 20dB coupler, S and W are equal, in -26 0-50 0-80 30mV and capable of operating up to
this case 33-3mm. Simple arithmetic 1GHz. Hopefully this project will be
gives the strip line height as 7-95mm, A TABLE 2 the subject of a further article. PW.
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ERRORS & UPDATES

PW ‘‘Blenheim’’
September 1987

The tapping point on L6 is made 1} turns from the end

nearest R17. The capacitor above L4 in Fig. 3 is C11 and not
C1 as marked, also capacitor C12 is 5.6pF and not 5.8pF.
Additionally, the SBL-1 mixer must be positioned so its blue
reference pin connects to C7. Apologies to Bryan Robertson

for getting his name wrong,.

PAST GEMS

Odds and Ends

Practical Wireless
September 24, 1932

Camouflaging the Loud-
Speaker

No doubt many listeners have felt on
occasions that the loud-speaker could
be less obtrusive, and some manufac-
turers have also felt the same thing as is
evidenced by more than one design.
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On the Continent some quite in-
genious ideas have been developed to
dispense with the orthodox form of
loud-speakers in order not to mar the
appearance of a room furnished in the
ultra modern Continental style. To
assist readers who would like to experi-
ment in this direction we may mention
the following ideas:

The sounding board of a Piano (that
is the portion below the keyboard) will
be found roomy enough at one end to
accommodate a fair sized speaker.
Provided this does not deal with too
much power, the slight vibration of the
piano strings which is set up will add

WWW.americanradiohistorv.com

tone to the reproduction. Naturally, if
too much volume is used, the repro-
duction will suffer.

Some forms of easy chair or settee
will have room at either the back or
under the seat to take a moderate size
of cabinet-speaker. Of course, if kapok,
hair or similar filling is used this idea is
impracticable. Some of the box-spring
types of furniture will, however, per-
mit this idea being carried out.

No doubt other ideas will present
themselves to readers, and it will often
be found that the illusion of reality is
greatly improved owing to the non-
appearance of the wireless apparatus.
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Feature

Weinheim 1987

Since 1979, the town of Weinheim has hosted the largest v.h.f./u.h.f. convention in
Europe. This year was no exception with over 6500 people paying the DM5 to
attend the two day convention. M. Senior G4EFO reports.

Weinheim is one of the many wine
growing towns in the Baden-Wurtem-
burg district of West Germany. The
town lies some 50km north of Heidel-
berg where the Rhine Valley meets the
slopes of the OdenWald Forests.

The exhibition is held in the town’s
large college complex (Multischule)
and covers an area of almost 64 hect-
ares. Fifty per cent of the exhibition
and all of the lecture streams were held
inside. The covered walkways that
surrounded the college complex pro-
vided the outside setting for the flea
market for which there was no entry
charge. Around another 2000 people
visited this part of the rally.

Enthusiasts interested in v.h.f. were
treated to some excellent exhibits and
had the chance to buy from a myriad of
component manufacturers all selling
first class devices for the home con-
structor. The whole exhibition re-
volves around the four streams of
lectures lasting the two days of the
rally. The lectures. all presented in
auditorium venues, dealt with an inter-
esting range of v.h.f. associated items
and offered a wide choice for all tastes.
Items covered in the antenna field
included broad and narrow band an-
tennas, long Yagi design, lightning
protection for antenna installations
and dual-band arrays. One complete
stream of lectures was devoted to ATV
techniques on 1.3GHz using f.m.

Microwave
Enthusiast

For the microwave enthusiast there
was a presentation on a 1.3GHz linear
using three 2C39 valves and delivering
a cool 450 watts! Yet another series of
lectures covered FAX transmissions,
data boxes, Packet radio and scram-

T st T

The Deutsche Bundespost
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bling/descrambling techniques used
for satellite TV broadcast systems.

If s.h.f. technology proved to be your
main interest then the lectures on
24GHz s.s.b. transverters or 5.8GHz
transverters and working techniques
may have satisfied your thirst for
knowledge. Whatever the interest in
the hobby. it should have been covered
by the variety of lectures which lasted
from opening to closing on both days
of the rally.

For the amateur who just wanted to
browse, one of the 95 exhibitors should
have provided a degree of interest.
There were an abundance of compo-
nent, antenna and black box dealers
offering a wide choice in price and
quality. Whilst inspecting many of the
new transceivers on the market, it soon
became apparent that most of the
Japanese equipment available was
cheaper than in the UK. If. for exam-
ple, vou were considering the purchase
of a Trio TS-711E 144MHz base sta-
tion. saving of'around £100 could have
been realised on the recommended
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Inside the “'RIS waggon’’

Ideal for the browsing amateur

retails in the UK. In complete contrast
however, add on extras, such as linear
amplifiers were considerably more
expensive than in the UK.

Deutsche

Bundespost

The Deutsche Bundespost (the equi-
valent to our RIS) were in attendance
with fully equipped direction finding
vehicles and a stand where the visitors
could have their transceivers checked.

Visitors to the rally who wanted to
obtain a CEPT licence could obtain the
necessary documentation  instantly.
The CEPT licence allows any Europe-
an amateur the use of his radio callsign
in any member country. As yet, this
facility is unavailable for UK
amateurs.

One interesting item available from
the UKW Technik stand was a solar
panel. This would probably make an
ideal power source. together with a
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An ideal power source?

rechargeable battery, for a remote bea-
con or repeater. Measuring about | x
0.5m, it was rated as 12V giving 18
watts. Priced at DM250, it would make
the basis of an interesting experiment.

DBS Systems

DBS systems were on show at the
rally for as little as DM 1200 (£400),
although they were not of the remote
controlled wvariety. Many amateurs
who atiended the rally seemed pre-
pared to buy the receivers but were
interested in the “home-brew™ aspect
of the dish feed systems and down
converters. With a variety of stands
offering modules and components for
DBS systems, the home constructor
was spoiled for choice!

BNOS Electronics, were one of the
two British dealers at the exhibition,
Capco being the other. In addition to
their normal range of products. BNOS
also took the wraps of their latest range
of linear amplifiers designed for the
low power transceiver market. They
include the following products:

None of the above linears have pre
amplifiers fitted and they should all be
available early October costing just
under £75 each.

The DARC stands proved to be a
useful source of information with the
AMSAT committee under constant
pressure selling satellite prediction
schedules. On display was a 24GHz
transceiver which used the infamous
FT290R for the drive source. DF6EP
produced some excellent machined
brass 5.8 and 3.3GHz p.a.s. The detail
and finish to these items of home
construction were perfect.

ATV Enthusiasts

For the ATV enthusiasts, of which
there are some 1500 subscribing
members in Germany, the AGAF (Ar-
beitgemeinschaft Amateurfunk Fern-
sehen) produce a publication every
three months giving the members the
latest hints and tips in the ATV world.
The group and the publication is very
similar to our own BATC and this facet

BAND INPUT POWER
50MHz 3 watts

144MHz 3 watts

432MHz 1 watt

OUTPUT POWER MODEL No.
(RMS)

25 watts L50-3-25

25 watts L144-3-25
10 watts L432-1-10

British dealers at the exhibi

24GHz equipment on show
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of the hobby is gaining interest daily in
Germany at the same speed as the UK.

Tonna of France unveiled their new
2.3GHz 25-clement Yagi. The antenna
has a horn feed to it and 1s similar to
the 1.3GHz models available in the
UK. This antenna has a claimed gain
of 18.2dBi and a beam width of 15
degrees to the 3dB points. It will
provide a useful addition to the an-
tenna farms of the ATV enthusiasts
who are now making use of the wide
bandwidths available in this amateur
frequency allocation.

Weinheim 1988

If you or your company are interest-
ed in visiting Weinheim in 1988 it will
be held on 17 and 18 September and
full details are obtainable from:

Lofyer Wittwer
In Der Krone 9
D 6252 Heppenheim
West Germany

Motoring to the exhibition is easy, a
quick trip from Dover to Ostend, and
then its about a 5} hour drive across
Belgium and down the Rhine Valley
via Cologne. There are some very
beautiful views on the journey through
Germany so it might make a pleasant
summer break for a group of amateur
friends that wish to take in scenery, sun
and a very interesting exhibition.

A 2.3GHz 25-element Yagi
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Feature

More About Sunspots

Sunspots are a very interesting, yet complex subject, so P. Newton tells us a little
about the history and effects they have on communications

There is considerable interest in the
effort to learn more about sunspots.
These make h.f. communications pos-
sible and have various effects at v.h.f.
as well—phenomena which are co-
vered in “propagation’ articles in the
radio literature. This piece will try and
present a picture of what is known
about sunspots themselves from their
historical records and note some of the
ideas of their effects.

Sunspots were known to the ancient
Greeks, but the knowledge seems to
have been lost to the Western world
until the advent of Galileo in the early
17th century. However, the church at
that time rejected the discovery of
spots on the sun: the sun was a perfect
sphere, created as such by God who
was incapable of shoddy workman-
ship, and so any suggestion that the sun
was imperfect was a heresy—and one
for which Galileo was persecuted.
Even so, one would have expected
interest to develop as a result of Gali-
leo’s work, and indeed astronomers
did search for sunspots and report

their finding—although in fact there
were not many to be found. This was
established in the late 19th century by
Maunder and Sporer who searched
records back to Galileo’s time and
decided that there had been few spots
visible between 1645 and 1715—a
period known as the “Maunder
Minimum™.

Poor Maunder and Sporer, however,
were not taken very seriously by mod-
ern astronomers until a paper by Eddy
in 1976 vindicated their conclusions.
Eddy’s method involved radiocarbon-
14, his argument being that the quiet
sun permits cosmic rays to reach earth
and react with nitrogen to generate
carbon-14, while the lively sun and its
stronger solar wind protects the planet
from cosmic rays and so reduces car-
bon-14. By measuring the carbon-14 in
tree rings it is possible to date the
sample of tree and so relate the tree
growth to the presence or absence of
sunspot activity. This technique has
shown the Maunder Minimum to be
accurate.

This is how the sun looked on 7 August 1976 at 1025. There were spot group
right and left and “"faring’* all day in the group on the right
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Other records show reports of aur-
orae related to sunspot activity, and
Chinese and Korean records go back
reliably to about 200 BC. These coun-
tries have the right conditions for
naked-eye observation of sunspots;
this is possible when the sun is low on
the horizon and with dust in the air
acting as a neutral-density filter (rather
than cloud which merely obscures) to
reduce the brightness to a level at
which the sun can be observed without
damage to the eyes.

All these records and observations
support one another but for different
periods when compared with the car-
bon-14 measure; this is the one we now
take as reliable.

Wittman has been bold enough to try
and test for an 11-year cycle over the
entire period covered by the Chinese
records. Between 500 BC and 1600 AD
he defined 50 sunspot maxima even by
the most modest assessment of the
work, and the key discovery is that
while the individual cycles vary in
time, over this longer period they
appear to balance out, and a mean
period of 11.135 years is indicated.
Thus from this and Dicke’s work we
may assume that something is going on
inside the sun with a repetition rate of
about 11 years, but that the surface
effects—sunspots—resulting from this
tend to wander a bit either side of the
I1-year period. However, the 11-year
period is in a way a 22-year period,
since the polarities of the sunspots
reverse with each new cycle: if the
spots of one cycle are seen north of the
solar equator, those of the next will be
south, and so on.

Does this solar activity have any
effect upon Earth directly? A Chinese
group seems to have managed to iso-
late various lesser cycles in the basic
11-year period to the extent that they
get a “fit” with what has actually
occurred since 1820. They have made
predictions for these events up to the
turn of the century; only time, of
course, will tell if they are correct.

Since 1820 changes in the length of a
day of around 8 milliseconds have
been noted; these changes seem to be
related to changes in solar activity, and
to the relative positions of the planets
Jupiter and, to a lesser extent, Saturn.
The interesting bit is the hint of 179-
year period, which of course coincides
with the pattern of the solar system
itself: what you see tonight will not be
repeated for 179 years. Back in 1962,
Danjon noted a change in the length of
a day associated with one large solar
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Constructional

emiconductor

Tester

This simple but effective project from Martin Michaelis DKIMM, when used in
conjunction with an oscilloscope, will enable you to test a whole host of

semiconductors.

The circuit for the tester is based
around a phase-shifting network that is
capable of supplying two 50Hz signals
in quadrature (phase shifted from one
another by 90 degrees). This is
achieved with two CR networks C3/R2
and C2/R3 as can be seen in Fig. 1. The
two resultant signals when fed to the X
and Y inputs of an oscilloscope will
initially be displayed on the screen as a
circular trace.

When a semiconductor is connected
across the test clips of the unit, the
shape of the trace will change to one
corresponding to the type and condi-
tion of the device under test. Examples
of these shapes are shown in Fig. 2.

A good pnp transistor will show a
quadrant in the lower left portion of
the display, while a good npn type
shows a quadrant in the upper right
portion. Components such as diodes, if
they are serviceable, will cause a tilted
semicircle to be displayed. Thyristors
or silicon controlled rectifiers (s.c.r.)
will show a horizontal semicircle, and
lastly a unijunction transistor will be
displayed as an oval pattern.

Switch S2 allows the selection of two
sets of limiting resistors R4 and R6 or
R5 and R7. On selection of R4 and R6,
a high-current feed is made available at
the test clips, this should be used for
testing high power devices. This switch
position should be marked “Hi”. The
other switch position which should be
marked as “'Lo”, applies a low current
feed to the test clips. This should be
used for small signal devices.

Construction

Constructional layout is not critical,
The author’s prototype was built on
Veroboard, but there is no reason why
the unit could not be constructed using
tag strip. The only point of note is that
component tester output connection
marked “scope ground”, should be
isolated from the component tester
mains earth.

Two sets of 4mm sockets were used
for output terminations. This type of
connector is quite common on cheap
“student” type oscilloscopes. If your
oscilloscope has coaxial connections
then two patch leads with suitable
connectors either end will have to be
made up.
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Operation is quite simple. Use the
tester in the following sequence:

(a) Connect the tester to the mains
supply and switch on.

(b) Connect the output sockets of the
tester to the oscilloscope’s X and Y
inputs.

(c) Switch the timebase of the oscil-
loscope to its EXTERNAL position.

(d) Adjust the oscilloscope horizon-
tal and vertical amplifiers to display a
perfect circle. Note that, to exhibit a
perfect circle, both horizontal and ver-
tical amplifiers must be adjusted to
give an equal deflection on the 'scope
and both traces must be deflected
linearly.

(e) With the aid of a semiconductor
data book establish the lead-out pat-
tern of the device to be tested, and
connect it to the unit’s test clips (see
Table 1).

(f) Note the pattern on the oscillo-
scope screen, then refer to the example
patterns shown in Fig. 2, to ascertain
the type and condition of the device.

The tester is fascinating to operate
and there is no question as to its
usefulness, as it can show for instance,
leakage as a quantitive element. PW

References

Oscilloscope measuring techniques.
J. Czech, Philips Eindhoven 1965.

Radio Communications Handbook,
fourth edition. RSGB

The Radio Amateur’s Handbook
(1976-1986). ARRL.

Table 1: Device connection data

SHOPPING

-

Resistors

0.25W 5% Carbon film
8.2kQ 4 R2-4,6
22kQ 1 R1
82kQ 2 R5,7

Capacitors

Polystyrene 5% 63V
0.1pF 1 C1
0.22pF 2 Cc2,3

Miscellaneous
Mains spec. d.p.s.t. toggle
switch; d.p.d.t. toggle switch;
100mA 20mm fuse with chassis
mount holder; Mains neon indi-
cator; 100mA 12-0-12V chas-
sis mount transformer; Miniature

colour coded crocodile clips (3);
4mm colour coded sockets (4);
4mm colour coded plugs (4); tag
strip or Veroboard; Metal project
box, minimum size 51 x 102 x
64mm; Light-duty, 3-core mains
cable; Strain relief grommet;
Connecting wire; Nuts; Bolts;
Washers; Solder tags; Rubber
sleeving; Stick on feet.

l ? I
w Much
:gw&Difﬁc""?

Intermediate

Device Clip 1 Clip 2 Clip 3

Transistor | Emitter Base Collector

Thyristor | Cathode | Gate Anode

Unijunction | Emitter | Base 1 Base 2

Diode Anode - Cathode

J-f.et Source Gate Drain Layout of PW prototype
36p

flare, but as little was known then
about the solar wind his work seems to
have been shelved to some degree.

Now, sunspots and the weather.
First, there is just no way that you will
be able to say “‘saw a new sunspot
yesterday so it’ll be wet tomorrow!”
However the long-term results of Ed-
dy’s observations with radiocarbon,
plotted against the advance and retreat
of glaciers on Earth over the past five
thousand years, show a correlation
which is quite uncanny: the clear mes-
sage is that in periods when sunspots
are in short supply, such as the
Maunder Minimum, the temperature
drops and glaciers increase. It does
seem that during these periods, longer
than a single cycle, the sun itself may
cool slightly.

So much for any idea we may have
that the sun is perfect! Far from being
perfect its health is quite variable over
long periods of time; indeed the sun is
ailing and has been for some thousands
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This shows an actual solar flare occuring on the face of the sun. Don’t forget,
NEVER look at the sun through binoculars or a telescope—you will be

permanently blinded

of millions of years, and if this were not
so one could argue that life, and hence
Man, could not have happened on this
planet. What then if it returns to
normality?

So—there’s more to this sunspot
business than appears in the RAE!
These notes represent the writer’s feel
for the present state of knowledge;
other research could have been men-
tioned and it is possible that the most
recent work might upset many of our

WwWWW_americanradiohistorv com

earlier notions. Such is progress. How-
ever, Eddy’s studies seem very soundly
based indeed by any criteria. The
Chinese work mentioned has only been
read in English and so perhaps it is
unfair to criticise, but there does seem
to be a tendency to ‘find’ patterns in
the data they have. Having said that,
speculation is valuable in science if it
does anything towards showing the
direction in which our next experi-
ments should go. PW
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Communications

‘Amateur’
is not the right word.

Since the very beginning, ICOM has actively pursued the
development of new products designed to meet the needs of
Ham Radio operators throughout the world. The result of this
development is a constantly expanding range of professional
Amateur radio communication equipment utilising today’s latest
technology.

Improved technical capabilities and higher quality have
earned ICOM the reputation as one of the worlds leading
communication equipment manufacturers.

With just a single call sign you can communicate around the
world, increasing you circle of friends to wherever radio waves
can reach. To satisfy even the most demanding operators ICOM
has developed a comprehensive range of base, mobile and
compact handportable units all complemented with many options
and accessories.

To conclude, we would offer some worldly advice ...
communicate on ICOM radio equipment, the Amateurs’
professional friend.

www americanradiohistorv com



The Amateurs Pr

1. IC-2E. 2 metre FM
Handportable.

1.5 watts with standard nicad
pack. Thumbwheel frequency
entry

2. IC-MICRO 2E. 2 metre
FM Handportable.

1.5 watts with standard pack
2.5 watts possible. Toggle
switch frequency entry, LCD
display, 10 memories

NEW! IC-MICRO 4E, 70 cm
F'M version now available

3. IC-02E. 2 metre FM
Handportable.

2.5 watts with standard micad
pack, 5 watts from 13.8 volts
DC. LCD display, keypad
requency entry, 10 memories
scanning

4, IC-28E. 2 metre FM
Mobile

25 watts, 21 memories,
scannmng

5. IC-21E. Discont

6. IC-290D. 2 met
Multimode mobil
25 watts 1
5 memories
scanning

1. IC-215E. 2 metre Base
station.

Multimode operation, 25
power output. New DDS
system, 99 memories, high
sensitivity and dynamic range
Ideal for PACKET and
AMTOR

8. IC-271E. 2 metre Base
station.

Multimode, 10 or 25 watt
models. IC-271H 100 watt
model also available, 32
memories, scanning

9. IC-3200E. Dual-band
FM Mobile.

2 metre andil0 cm operation
25 watt on b@h bands, 10
memories, sganning

watts

10. IC-SP3.
External base-station loud
speaker, 8 ohms

11. IC-1271E. 23 cm Base
station.

10 watt power output
1240MHz- 1300MHz, Muln
ode operation, 32 memories,’
scanning.

12. IC-PS55. External
power supply.

Styled to match IC-735, 20 amy
rating

13. IC-735. HF
Transceiver.

Amateur bands 160-10 metres
general coverage receiver
from 100 kHz to 30 MHz. CW
SSB/AM/FM modes. 100 watt
power output, 12 memories

14. IC-AT150. Automatic
antenna tuner.

Styled to match IC-735

100 watt power rating

15. IC-GCS5. Station world
clock.

16. IC-AH2a. HF Mobile
antenna tuner.

IC-AHZb mobile whip and
mount also available. Fully
automatic when used with
[C-735 HF transceiver

17. IC-505. 6 metre
Portable or Base station.
50-54 MHz, CW/SSB/FM
L")ptionnl', 10 watt pt:we_.-r
Jutpa‘ from 13.8 vc
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18. IC-551. Discontinued

Replaced by the NEW

IC-575 6 and 10 metre Dual

band transcewer

28-30 and 50-5¢
SSB/F 'VL nl\/. vatts g

output. A.C mains I’ >

standard

19. IC-12E. 23 cm. FM
Handportable.

1260-1300 MHz, 1 watt with
standard nicad pack. Keypad
frequency entry, LCD display
10 memories, scanning
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20. IC-04E. 70 cm. FM
Handportable.

2.5 watts with standard nicad
pack, 5 watts possible
Keypad frequency entry, LCL
display, 10 memories
scanning

21. IC-4E. 70 cm. FM
Handportable.

2.5 watts with standard mcad
pack. Thumbwheel frequency
entry

essiona

22. IC-48E. 70 cm. FM
Mobile.

25 watt, 21 memories
scanning

23. IC-47E. 70 cm. FM
Mobile.

25 watt, 9 memories
scanning

24. 1IC-490E. 70 cm. Multi-
mode Mobile.

10 watt power output

5 memories, scanning

25. IC-PS30. System

power supply.

25 amp. rating, fully protected
Up to 4 ICOM units may be
connected,

26. IC-471E. Discontinued
Replaced by NEW 1C-475,
70 cm. Base station.
Multimode operation, 25 watts
power output, New DDS
system, 99 memornies. high
sensitivity and dynamic range

Ideal for PACKET and AMTOR.

21. IC-RT1E. HF. Base
Receiver.
100 kHz-30 MHz CW/SSB/AM,
RTTY/FM (optional). Direct
frequency entry. 32 memories
scanning. Remote control
option. 12 volt DC. option

o

>

28. IC-AT100. Automatic
antenna tuner.

100 watt power rating. Also
available 1s IC-AT500 with 500
watt rating. Autoband
switching with ICOM HF
transceivers.

29. IC-151A. HF
Transceiver.

Amateur bands 160-10 metres
General coverage receiver
from 100 kHz to 30 MHz. CW/
SSB/AM/RTTY/FM modes

100 watt power output,

32 memories.
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1 Friend.

30. IC-2KL. HF 500 watt
Linear amplifier.

Automatic band switching with
ICOM HF transceivers. 2KLPS
power supply 1s required.
Solid state broadband tuning.

31. IC-2KLPS. AC. Power
supply.

For use with IC-2KL
Regulated voltage of 40 volts
DC. and metered current of
25 amps.

32. IC-R7000. VHF/UHF
Continuous coverage
receiver.

25 MHz-2000 MHz, FM/AM/
SSB modes. Direct frequency
entry. 99 memories, scanning,
remote control option.

New models not shown in

this advertisemnt include the
IC-161, High Grade HF
transceiver.
I1C-900, Multiband
trgnceiver.
1C$1200-23 cm FM Mobile.




Where to find

in the U.K.

You can find ICOM Amateur radio in use throughout the world. Here in the
U.K. ICOM is available from an extensive dealer network across the country.
Just visit your local emporium and you will probably find that they are ICOM
dealers. Authorised ICOM dealers will provide information on the entire ICOM
range of Amateur equipment backed-up with good after-sales service.

If you are a licensed Amateur or short wave listener ICOM have a complete
product range from HF to Microwaves to suit your needs. Should you have
difficulty in locating your nearest ICOM stockist contact us at the address
shown at the bottom of this page.

Avon Glamorgan Perthshire
Booth Holding (Bath) Ltd., Bristol. 02217-2402 Transworld Comms (Neath) Ltd 0639-52374 AxdonT.V. Services, Perth 0738-237453
Berks. Gloucestershire Staffordshire
Anthony Richards Electronics Ltd., Ascot 0990-20234 L.AM. Electronics, Cheltenham 0452-855339 MRZ Comms. Newcastle-under-Lyme 0782-619658
Bucks. Hampshire Strathclyde
Photo Acoustics Ltd. Newport Pagnell 08908-610625 Farnborough Comms. Farnborough 0252-518009 Arrow Electronics (Scotland), Glasgow 041-335-6445
S.M.C. Ind., Southampton. 04215-8511
Caithness Sussex
Highland High Technology, Wick 0955-4695. Humberside Bredhurst Electronics, Handcross. 0444-400786
Fanthorpe Ltd., Hull. (482-223096 Southdown Radio Supplies, Eastbourne. 0323-639351
Link Electronics, Peterborough 0733-45731 Isle of Man Surrey
Itel (Island Telecomms) Ltd., Douglas. 06242-21562 Guildford Communications, Guildford. 0483-574434
Channel Islands Marlborough Comms, Horley 0293-775071
Radio & Electronics Services, Guernsey 0481-28837 Kent
Wrentham & Company, Jersey 0534-34499 1COM (UK) LIMITED/Retail, Herne Bay. 0227-369464 Tyne and Wear
Alyntronics, Newcastle 0632-T61002
Cheshire Lancashire
Hobbytronics, Knutsford 0565-4040 D.W. Electronics, Widnes. 051-420-2559 Warwickshire
Clesd Video Electronics, Morecambe 0524-418873 A .].H. Electronics, Rugby 0788-76473
Wy
SMC (TMP), Buckley (1244-549563 London West Midlands
;s Amcomm Services Ltd., Acton 01-982-5765 Dewsbury Electronics, Stourbridge 0384-390063
Derbyshire : ‘ Dressler (UK) Ltd., Leyton 01-556-0854 Ray Withers, Warley. 021-421-8201
SMC (Jack Tweedy) Lid.. Chesterfield 0246-453340  Lee Electronics, Edgeware. 01-723-5521 S.M.C.Birmingham 021-327-1497
D Radio Shack Ltd., W. Hampstead. 01-624-7174 -
evon Yorkshire
Reg Ward & Co Ltd., Axminster 0297-34818  Merseyside A.]. Hooker, Doncaster 0302-25690
Plymouth Telecoms Services 0752-556589 ARE Communications, Earlstown 09252-2088]1 Derwent Radio, Scarborough. 0723-365996
Dorsat MGR Services, Birkenhead. 051-653-3427 Hames Electronics, Bradford 92?4-3322?5
Poole Logic, Poole 0202683093 piia g 5.M.C. Leeds, Leeds. 0532-782324
Bisanc Scotcomms, Edinburgh 031-657-2430 Northern Ireland
3 . 3 | (1 -B5R 240
Arrow Electronics, Nr. Chelmsford 0245-381673 Norfolk ?ﬁ??# ﬁi&?%ﬁ%g Bellia Eiﬁ EEEE}:
Watets & Stanton, Hockley 0702-206835  D.P. Hobbs, Norwich. 0DB03-615786  Tyrone Amateur Electronics, Omagh 0662-42043
Eastern Comms, Norwich. 0603-667189

Nottingham
R.A.S. Nottingham.

0D602-280267

Eire

Radcom Electronics, Midleton, Co. Cork
Western Comms. Kilgolgan, Co. Galway

01035321-632725

010353-96206

an get what you w

just by picking

Telephone us free-of-charge on:

HELPLINE 0800-521145.

—— Mon-Fri 09.00-13.00 and 1400-17 30

Thus is strictly a helpline for obtaining information about or orderning ICOM equpment We regret
this service cannot be used by dealers or for repair enquinies and parts orders Thank you

lephone Our mail order department
u free same day despatch whenever
ible, instant credit, interest free HP,
laycard and Access facility, 24 hour
answerphone service

Datapost

P

ICOM

ICOM (UK) LIMITED
Dept.PW, FREEPOST, Herne Bay, Kent CT6 8BR. Tel: 0227 363859
Specialists in Radio Communication Equipment and sole importers of ICOM in the UK.
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Feature

Valved

Communications
Receivers

The Hammarlund Manufacturing Company, of 460 West 34th
Street, New York, used the name “Super-Pro” for a series of re-
ceivers over a period of years. Chas. E. Miller describes for us
this month one very well-known example, which was supplied
to the American Army and might be expected to have found its

way into the hands of UK ent

Our illustration is of the 1943 Super-
Pro, which cost $318 with 10in loud-
speaker and $330 with a 12in unit. The
exchange rate at the time was $4 to the
£. The standard model covered
540kHz to 20MHz in five bands: 540-
1160kHz; 1160-2500kHz; 2.5-
5.0MHz; 5.0-10.0MHz; 10.0-
20.0MHz. There was another version
with 1250kHz-40MHz coverage. A
special feature of the Hammarlund
Company was their excellent wave-
change switching system, which
worked on the knife-switch principle.
All contacts were of silver-plated phos-
phor bronze, shaped to provide six
points of contact at each connection.
Coils not in use were automatically
shorted out; the switch also featured a
break-after-make action that eliminat-
ed any danger of sparking at the con-
tacts. A main tuning dial was supple-
mented by a band-spread dial effective
on the upper three of the five wave-
bands. All valves were of the UX series
with 6.3V heaters.

The Line-up

The general specification is impres-
sive. There are two r.f. amplifier stages,
a mixer with separate local oscillator,
and four i.f. amplifiers. Most unusually
for a communications receiver, there is
a high quality push-pull output stage.
The a.g.c. voltage is provided by a
separate amplifier/rectifier stage dis-
tinct from the main i.f. stages. The
controls are comprehensive and well
grouped on the front panel of the
receiver in a symmetrical layout. The
r.f, i.f. and a.f. gain may be varied at
will by the operator, who also has to
hand the band-speading device pre-
viously mentioned and optional selec-
tivity controls that can include a crys-
tal filter. With this fitted, the
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usiasts via the surplus market.

selectivity of the Super-Pro may be
varied from 16kHz down to under
100Hz. An S-meter is fitted as
standard.

The Circuit in Detail

Sockets are provided for long-wire or
dipole antennas. The antenna coils for
each band have individual primary
and secondary windings, as do the
subsequent inter-stage couplings. The
coils are tuned by a main capacitor and
a complementary band-spreading
capacitor, each having four ganged
sections and separate dials. The sec-
ondary of the antenna coil winding in
use is directly coupled to the grid of the
first r.f. amplifier (V1, 6D6). An al-
most identical set of coils couples the
signal to the second r.f. amplifier (V2,
6D6). Both these valves are controlled
by the RF GAIN potentiometer, which
varies the negative bias applied to their
control grids. The necessary negative
voltage is supplied by a separate h.t.
secondary on the mains transformer
and a half-wave rectifier (V16, Type
1-V). The 53V negative line is broken
down by a potential divider network to
the voltages required for various stages
of the receiver. When the MODE switch
is set for Avc, automatic gain control is
applied to the r.f. amplifiers, but the
manual control remains effective if
required for very powerful signals.
Normally, however, it would be set at
maximum for AvC operation. Another
coil set, again similar to the first,
couples V2 to the grid of the mixer
valve (V3, 6A7). There is a separate
local oscillator (V4, 6C6). The h.t.
supply to the anodes of the first three
valves is interrupted by a SEND-RE-
CEIVE switch on the front panel of the
receiver.

The intermediate frequency is
465kHz. The first three stages of i.f.
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amplification are largely similar (V5,
V6, V7, all 6D6). Certain models are
equipped with a crystal i.f. filter, which
in conjunction with variable band-
width i.f. transformers provides de-
grees of selectivity ranging from under
100Hz up to around 16kHz. Manual or
automatic control of the i.f. gain is
available in a similar way to that for
the r.f. stages. An S-meter is inserted in
the h.t. feed to the anodes of V5, V6
and V7.

The fourth i.f. amplifier and demod-
ulator is a double-diode-pentode (V8,
6B7) operating with its diode sections
strapped. As with most other signal
valves (the exceptions being only V11,
V12 and V14) grid bias is used and the
cathode is taken directly to earth.
Clearly this system will eliminate a
large number of decoupling compon-
ents and confer benefits in the way of
stability. No bias is used, of course, on
the demodulator diodes, the load resis-
tor being returned to chassis. The a.f.
signals are filtered of r.f. and passed on
via a blocking capacitor to the AF GAIN
control, the lower end of which goes to
a negative supply to bias the grid of the
1st a.f. amplifier (V9, Type 76). This is
a perfectly straightforward triode am-
plifier with resistance-capacitance cou-
pling to the 2nd a.f. amplifier (V10,
Type 42). A top-cut style of tone
control operates on the anode load
resistor of V9.

Valve V10 is a power-pentode
strapped as a triode driver for the
push-pull output valves (VI1, V12,
both Type 42), which operate in the
Class AB mode and are also strapped
as triodes. This arrangement produces
some 13W of audio power at only 2
percent harmonic distortion—distinct-
ly unusual and creditable for a commu-
nications receiver.

For c.w./s.s.b. reception a b.f.o. is
provided (V13, 6C6). It is of conven-
tional design and injects its output into
the 4th i.f. amplifier via a tertiary
winding on the transformer coupling
V7 to V8. This same winding is used to
feed i.f. signals to the a.g.c. amplifier
(V14, 6B7). The pentode section of this
valve operates as an amplifier at i.f,,
with its strapped diodes as the a.g.c.
rectifier. Two cathode bias resistors in
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SCHEMATIC SCHEMATIC
SCHEMATIC
DESIGNATION DESCRIPTION - RECEIVER PARTS PESIGNATION DESCRIPTIQN - RECEIVER P DESIGNATION | DESCRIPTION - RECKIVER PARTE
6-8-10-18
Al Antenna Input Coil Assembly 2.5 to 5.0 M.C, 38-39 Capacitor Fixed Tubular Type .02 MFD 200 Volts 97 A.V.C. Manual Switch
A2 Antenna Output Coil Assembly 2.5 to 5.0 M.C. 7-9-16-33 Capacitor Fixed Tubular Type .02 MFD_40Q Volts 98 0ff—On Switch
51 Antenna Input Coil Assembly 5.0 to 10.0 M.C. 27-36-89-29 |Capacitor Fixed Tubular Type -05 _MFD 400 Volts 99 eaker - Ph v
B2 Anterna Output Coil Assembly 5.0 to 10.0 M.C. 26- d b T .01 MFD 200 Vol 100 C W —.Mod Switch
Cl Antenna Input Coil Assembly 10.0 to 20.0 M.C. 30-124 r Fixed Tubylar Type 25 MFD 200 Volt 101 Tuning Meter
c2 Antenna Qutput Coil Assembly 10.0 to 20.0 M.C. 5-20-21 Capacitor Fixed Mica Type 6Q_MMFD *102 Output Jack
103-104-107
D1 Antenna Input Coil Assembly 1160 to 2500 K.C. 31 Capacitor Fixed Mica Type .0001 MFD 108-109 Tube_Socket 6l
D2 Antenna Output Coil Assembly 1160 to 2500 K.C. 40 Capacitor Eixed Mica Type .0001 MFD 105 Tube Socket 6AT
El Antenna Input Coil Assembly 540 to 1160 K.C. hyd ac Fixed Mica Type .003 MFD '06-116 Tube Socket 6C6
E2 Antenna Qutput Coil Assembly 540 to 1160 K.C. 1% Copaciter Fixed Tybylar 50 MFD_50 Volts 110-115  |Tube Socket
F 1st. R.F. Coil Assembly 2.5 to 5.0M.C. B Ca r Fixed Tubular " .25 MFD 400 Volte 111 Tube Socket 76
G 1st. R.F. Coil Assembly 5.0 to 10.0 M.C. gé—gi @ Registor 10,000 Ohms, Carben Type 1 Watt 112-113-114 |Tube Socket 42
—44-47~ ”
H 1st. R.F. Coil Assembly 10.0 to 20.0 M.C. 2;—2’:—60— Resistor 100,000 Ohms. Carbon Type 1/3 Watt 117 Connecting Terminal Strip
J lst. R.F. Coil Assembly 1160 to 2500 K.C. ’ 118 Phones Terminal Strip
69-84 Resistor 50,000 Ohms, Casbon Type 1 Watt
K 1st. R.F. Coil Assembly 540 to 1160 K.C. Zzﬁﬂff — 119 Speaker or Qutput Termipnal Strip
L 2nd. R.F. Coil Assembly 25 to 50MC. trqmop— |ferieter$2.000 Quma, Cart 120 Phonograph Terminal Strip
53-56-59-62 |Resistor 5,000 Ohes. Carben Type 1 Watt
M 2nd. R.F. Coil Assembly 5.0 to 10.0 M.C. 78-82 121-122 Pilct Light Mazda $#40 6.3. Volts
N 2nd. R.F. Coil Assembly 10.0 to 20.0 M.C. 66-67-70 Resistor 200,000 Oh C&;Eﬂ Type 1/3 Watt 23 ___|Antenna Termina]l Strip
PoRRLD LIRS MT4 MT1 W12
P 2nd. R.F. Coil Assembly 1160 to 2500 K.C. 71-80 Repistor 750 Obas, W Wound, 10 Watt MT3 Main Tuning Condensers
M.
R 2nd. R.F. Coil Assembly 540 to 1160 K.C. 12 Registor 200 Ohmg, Casrbon Type ) Watt BS 1-2-3-4 Band Spread Condensers
7
S High Frequency Osc. Coil Assembly 2.5 to 5.0 M.C. 73 Regjstor 600 Ohms, Gareon Type 1 Watt SW_1-2-3-4-5 |Band Change Switch
T High Frequency Osc. Coil Assembly 5.0 to 10.0 M.C. 74 Resistor 1100 Ohms, Cerben Type 1 Waty
L High Frequency Osc. Coil Assembly 10.0 to 20.0 M.C. 75 Realator 3,090 Ohag. Cervon Type 1 Watt
X High Frequency Osc. Coil Asgembly 1160 to 2500 K.C, T6-T1-03___IReaiatel 200.200 Onme. Gathen Trne ) Matt
. N SCHEMATIC
Y H Freguency 03c. Coil Assembly 540 to 116 . 79 _[Regiater §C.000 Ohmg m’ Type 1 Watt DESIGNATION D . P
AA 1st. I.F. Trangformer Coil Assembly 8] __|Resigtor 4 hi Type ] Watt ] Power Transformer 110 Volis - 60 Cycl ¢
BB 2rd. I F._ Transformer Cojil Assembly *g7-83 Reaistor 300 Ohms, Carbon Type 3 Watt 2 13t. Filter Chol
cc 3rd. T ¢ Tranaformer Coil Assembl 9 _lAudio Input Trangformer s *3 2nd. Filter Choke
DD 2nd. Cetector Input Coil Assembly i _Trans{ormer r
e 2 jAudie Quinut 4  |[Fuse Blook
EE 2nd. Detector Output Coil Assembly 92 Radic Freguency Gaip Control ) wegohm 5 r Conde 4 _
sc. mbly .
FE____|Beat Ogc. Coil Assembl 93 Int. Frequenc n _Co 1 000 0 6-7-8 Filter Condenser 16 MFD Electrolvtic - 430 Valt
T Z
— o Ragenbly 9a_ Audio Frequency Gain Control 250,000 Ohgs 10 r_Conden 7 = v
HH A.V.C. Qutput Coil Assembly
23-4% : 95 |Tone Control $0,000 Qh 11 Resigtor Voltage Divider-6500 Qhm Wire Wound 3D Watts
11-12-13- Capacitor Fixed Tubular Type .05 MFD 200 Volts
14-22-32-35 96 Send-Receive Switch _12 Re: W
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series provide a small amount of bias
for the pentode and larger amount for
delaying the a.g.c.; the grid winding on
the input transformer is returned to the
junction of the two resistors. The aAvc-
MANUAL switch connects the grids of
the controlled valves to either the a.g.c.
line or the manual i.f. gain potentio-
meter as required. The existing inter-
connection between the IF GAIN and RF
GAIN controls feeds a.g.c. voltages to
the r.f. amplifier valves. It is interest-
ing to compare this circuitry with that
of the R11535, to which it has certain
similarities.

Sockets are provided for the connec-
tion of a gramophone pick-up, loud-
speaker and 600€ line, with an addi-
tional jack socket for headphones. The
original output transformer gives only
a 600%2 output, so unless this has been
modified in service another matching
transformer is necessary for low im-
pedance loudspeakers. A typical ratio
would be 14:1 for a 3€2 speaker.

The power supply section incorpo-
rates the bias rectifier already men-
tioned and a full-wave h.t. rectifier
(V15, 5723) delivering a smoothed out-
put of just over 360V for the anodes of
the output valves, and a lower level of
275V for the rest of the valves. There is
in addition a large potential divider
employing a tapped 6500, 30W resis-
tor, supplying approximately 110V for
the various screen grids. The main
smoothing is by large choke(s); the
receivers made for the US army had
two as against one for civilian models.
The bias rectifier, being indirectly
heated, draws its filament current from
the main 6.3V winding on the mains
transformer, whilst V15 has the usual
highly insulated 5V winding. As deliv-
ered in the USA the receiver was
suitable only for mains voltages of
105V-125V a.c., a point to be borne in
mind when a set of unknown origin is
being put into service for the first time
after a long lapse.

Receivers were supplied with a spe-
cial cable for emergency use on batter-
ies. The life of the latter must have
been very limited, with an l.1. require-
ment of some 5.5A, and on the h.t. side
of in excess of 100mA. The I.t. was to
be supplied by a 6V storage battery and
the h.t. by five 45V dry batteries in
series. Another 45V unit was needed
for the bias line. Possibly the sheer
expense of this facility limited its at-
traction mainly to Service users having
the backing of the US taxpayer!

Alignment

These notes are based on the stan-
dard 540kHz-20MHz model.

First Steps

LF. alignment: The receiver controls
should be set as follows: RF GAIN—fully
left; 1IF GalIN—fully left; AVC/MANUAL

—Manual; cw/MoD—Mod: PHONES/
SPEAKER—Phones; SEND/RECEIVE—
Receive; BAND SWITCH—540 to
46

Valve ValV) | lamA) | Vg2(V) | Vk(V)
Vi 215 |15 10 | 0
V2 215 |15 110 |0
V3 260 |5 80 0
v4 215 | 25 10 |0
VsvevT | 275 | 2 110 |0
V8 260 |3 100 |0
Vg 175 | 25 = 0
viiviz | 380 | 21 360 | 35
Vi3 150 | 04 30 0
V14 230 |7 145 | 45

1160kHz; AF GAIN—fully right; TONE
—fully left; seLecTiviTYy—fully left;
BANDSPREAD—I100; MAIN TUNING
—Ilow frequency end of band, avoiding
broadcast signals.

The output from the signal generator
should be connected to the grid of V3
via an isolating capacitor (0.1uF
500V). There are locking screws on the
i.f. transformer trimmers which must
be loosened off prior to adjustment. An
output meter should be connected to
the headphone sockets at the rear of
the set. This may conveniently be a
test-meter on a low a.c. voltage range.

Inject a 465kHz signal of sufficient
strength to produce a meter reading of
1V. Adjust the cores of the five i.f.
transformers in order, commencing
with that coupling V3 to V5. for peak
readings on the meter. The input may
have to be reduced from time to time
to prevent overloading. When these
adjustments are complete the trans-
former which couples the 1.f. signals to
the a.g.c. valve must be set to give a
minimum reading on the meter. Re-
duce the AF GAIN to just above its zero
point and switch to the AvC mode. Set
the IF GAIN control for an S-meter
reading of between 2 and 3. Now
adjust the trimmers on the transformer
which couples the pentode section of
V14 to its diodes. If all is well both the
S-meter and the output meter will dip
as the trimmers are adjusted: set them
for minimum readings.

Switch the receiver to ¢w and turn
the BFO control to its centre point.
Adjust the trimmers on the b.f.0. coil
for zero beat, by ear. This completes
the i.f. adjustments but the manufac-
turers recommend that they should be
repeated before the locking nuts are
finally retightened.

As with all receivers, if 1t is possible
to check the actual i.f. response curve
with a wobbulator and oscilloscope the
exercise is well worthwhile. It is the
writer's policy to test, and reset, i.f.
curves with all communications re-
ceivers that have to be aligned.

The Front End

R.F. alignment: Set the controls as
follows: RF GAIN—maximum; AF GAIN
—maximum; TONE—fully left;
cw/MOD—Mod; AvO/MANUAL—Man-
ual; SEND/RECEIVE—Receive; PHONES/
SPEAKER—Phones; BANDSPREAD
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—100.The 1F GAIN control should be
re-set as necessary to prevent over-
loading.

It will be seen from the diagram that
the coil pack has two adjustments per
coil for each of the four sets of coils
making up a particular wave band.
One adjustment 1s inductive (the core
of each coil), the other capacitive (par-
allel trimmers). As is normal, all core
adjustments are made first at the low
frequency end of each band, followed
by the trimmers at the high frequency
end. In each case commence with the
oscillator adjustments, then work back
towards the antenna coils on the r.f.
setiings.

The comparatively low 1.f. of
465kHz brings a danger of “images”
on the higher frequency bands and a
consequent need for extreme care to
avoid these effects when the local
oscillator coils are adjusted. If in
doubt. tune through the range of each
cor¢/trimmer and, when more than
one peak occurs, select that which
gives the best output reading. This will
have to be judged with great nicety
when working on the highest of the
Wave ranges.

The appropriate settings for the tun-
ing dial and signal generator for each
band are as follows, the core frequen-
cics appearing first, followed by the
trimmer frequencies. Band 540-
1160kHz: cores at 600kHz, trimmers
at 1100kHz: Band 1160-2500kHz:
cores at 1200kHz, trimmers at
2500kHz. For higher bands, the adjust-
ments are made at the band extrem-
ities. for example 2.5 and SMHz on the
2.5-5MHz band.

Servicing the
Super-Pro

The apparent complexity of the Su-
per-Pro circuitry may be somewhat
off-putting at first glance. It helps to
split the receiver unit up into four
sections, each having four wvalves.
These are the r.f., mixer and local
oscillator section (V1-V4); the 1.f. am-
plifier stages (V5-V8); and the a.f.
stages (V9-V12). Taking these units as
separate entities (if necessary by liter-
ally covering up the unwanted portions
of the circuit diagram with a sheet of
paper!) makes 1t a lot easier to compre-
hend the section under investigation.
When a receiver appears to be “dead”,
narrow down the field by applying an
a.f. signal to the AF GAIN control,
thereby determining whether the fault
lies after or before it in the circuit.

Quick overall tests may be made by
voltage checks on the terminal strip at
the rear of the receiver. The correct
voltages are shown on the circuit dia-
gram. For more detailed investigation,
the individual valve electrode voltages
arc shown in the Table. With the
Super-Pro having several examples of
many of the valve types used, substitu-
tion may be employed in many cases
without the necessity for spares. PW
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Theory

Understanding
The Smith Chari-A

Practical Transmission
Line Calculator

This article, written by Captain C. A. King FSERT AMITE of the Royal School of
Signals, first appeared in The Journal of The Society of Electronic & Radio Tech-
nicians. It has been reproduced here by kind permission.

Electronic equipment consists mainly
of connections. These may be short
lengths of coaxial cable, twisted pairs,
straight wires or printed copper strips.
At frequencies up to h.f., say, 20MHz,
these connections present little prob-
lem except stray capacitance. Above
h.f. they become much more than mere
connectors.

A short length of coaxial cable, cor-
rectly used, may act as a high Q tuned
circuit, a variable reactance or a
matching transformer. Carelessly used,
an apparently “through” connection
may become an open circuit, or some
sort of selective filter. Many other
unwanted effects may also occur.

At v.h.f. and above, even shorter
connectors must be regarded as trans-
mission lines in order to predict their
effect on a circuit. As many variables
occur, some form of graphical analysis
is desirable. Such a solution must be
accurate enough for practical use. The
Smith chart is one form of such a
graph.

Transmission Lines

Any interconnecting system is a
transmission line, the commoner ones
were mentioned previously. In every
case the electrical performance is de-
termined by the physical properties of
the system. For example, varying the
spacing between the two wires of a
cable system will have the same general
effect as varying the spacing of two
copper strips on a printed board. In
each case, as spacing is reduced, the
inductance per unit length decreases
while the capacitance increases. These
changes may affect the fidelity with
which a signal is carried through the
connection.

There are other parameters which
affect transmission. These include
length of system, type of dielectric and
conductor shape and thickness. The
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combined effect of these parameters is
summed up in the electrical property
called characteristic impedance, or Z,,.

Any impedance can be measured by
applying an e.m.f. at a selected fre-
quency, and noting the resultant cur-
rent. The ratio of e.m.f. to current then
gives the magnitude of the impedance.
However, if this system is applied to a
line, the result may be false. This is
because the current drawn 1s affected
by the ultimate load connected.

A solution to this problem would be
to use a line so long that the final load
would have no noticeable affect on the
transmitted current. This is the con-
cept of the “infinite” line; but the
argument can be used for a long, finite
line. In such a line, the current drawn
from a source of e.m.f. cannot depend
initially on the load. The line must first
be filled with energy; only then can the
load draw any away. This can be
compared with “filling” a long garden
hose before water can be drawn off.
Thus the initial energy flow in the line
is determined solely by Z,,.

The value of Z, can thus be defined
in terms of the impedance a very long
section of line having the dimensions
and insulation under consideration.
For a number of standard configura-
tions, simple equations are available
for Z,,. For example, for a pair of wires,

Zy =276 (k) log,, $ohms (1)

where 1, is the relative permeability
of the dielectric
k, isthe relative permittivity of
the dielectric
d is the wire spacing, centre to
centre, and
r isthe wire radius (d and r to
be in the same units)
For an open wire antenna feeder, with
k, for air = 1, and conductor spacing
10in, the normal gauge of wire gives Z,,
as about 500Q.
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Part 1

More generally, coaxial cables have
values of Z, from 50 to 80Q; twisted
pairs from 100 to 400Q while open
wire lines may reach 800Q.

Wavelength

Most signals applied to lines are
repetitive, or cyclic; examples are sine
and square waves or pulse streams.
These signals travel down a line with a
finite velocity. This velocity is impres-
sive when quoted as, say 199 000km
per second for a polythene insulated
coaxial cable. But consider a more
realistic viewpoint.

The periodic time of S0MHz signal
is 20ns. In this period, the duration of
one cycle, the signal will travel only
3.98m. If the cycles are identified by
marker pips at each positive peak, the
markers for successive cycles will be
spaced down the cable every 3.98m.
The whole pattern is travelling at that
velocity, but the “cycle spacing” is
quite small. In fact, this spacing is
called the wavelength of the signal. It
will vary with the signal frequency and
type of line.

The wavelength is the distance trav-
elled by the signal in the time of one
cycle. Using this definition, wave-
length can be quickly calculated.

Distance travelled = Velocity x
Time (2)
For the usual range of dielectrics,
signal velocity is about 60 per cent of
the free space velocity of a radio wave.
In the metric system the velocity is
roughly 0.6 x 300 x 10® metres per
second, varying slightly with different
dielectrics.
The time duration of one cycle of
any signal is:
(1/fundamental frequency in hertz)
sec
Substituting these values in (2)
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Wavelength in metres = 0.6 x 300 x
108/F 3)

f frequency is substituted in MHz, A,
he wavelength = 180/fm. Using poly-
hene insulated cable, at 100MHz the
~avelength is 1.8m. If air spaced cable
s used, A rises to 3m. This is due to the
righer velocity of signal motion, or
yropagation.

Wavelength is usually more signifi-
:ant than actual line length. The reason
‘or this is that over one wavelength
‘here is a phase lag of 360°. Thus even a
few feet of cable may introduce an
indesirable phase shift. For example,
1t 600MHz a 90° shift occurs at about
76mm of cable.

Reflection

When a load impedance Z; does not
:qual Z, the energy flow is modified.
The energy flow at any time can be
:onsidered to be in two parts. First,
there is a forward flow depending only
on Z,,. Second, there is a reverse flow,
which depends on how much energy is
rejected at the load. In the extreme
:ase of a short circuit, at the load point,
forward and reverse flow are equal.
The net energy flow is zero. For other
load values there is a net flow of some
fraction of the forward energy.

The forward and reverse waves both
contain the wavelength pattern. The
movement of these two patterns in
opposite directions in the line gives
rise to a standing wave pattern. There
are points in the line where the two
waves will always come into phase. At
these points, larger than average volt-
ages will occur, reaching twice the
forward voltage when all forward ener-
gy is reflected. Such points are spaced
half a wavelength apart, and can easily
be detected with a voltage probe. Al-
though called a *‘standing” voltage, it
is still at the transmitted frequency. In
the same way, an eclipse of the sun
occurs at one “place” in the sky,
although the sun and moon are both
moving at high speed in their usual
orbits.

There will be other points in the line
where the waves will always be anti-
phase. These points will occur midway
between the above *“‘in-phase™ points.
At these points, smaller than average
voltages will occur, reaching zero on
total reflection. These voltage minima
can also be easily detected; the “*dip” is
more sharply defined than the peaks at
the maxima. The presence of the mini-
ma is often used as a measure of
wavelength, any adjacent pair being
spaced by A/2,

The high and low voltages which
occur with a mismatched load (Z; #
Z,) can be easily measured in a practi-
cal feeder system. Their ratio is called
the Standing Wave Ratio (s.w.r.). This
gives an indication of the extent of
mismatch; the effect of remedial action
can also be easily observed by futher
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voltage readings. Line current maxima
and minima also occur; a current maxi-
mum occurs with a voltage minimum
and vice versa. They are also easily
detected with a loop probe. Some of
the possible line conditions that can
occur are shown in Fig. 1.1. In all cases
the value of Z, is 100Q.

(a) Shows the conditions on a lossless
line, correctly terminated. A suitable
voltmeter placed anywhere along the
line would read 1V. Similarly, the
current at any point would be 10mA.
Both readings are at the frequency of
the signal.

(b) Shows the effect on (a) if the line
has some loss, mainly through line
resistance. Both voltage and current
values taper off towards the load. Their
ratio would still be 1002 at any point.
If the line was cut at point x, the
impedance towards the load would be
100Q2.

(c) Shows the voltage and current
distribution when the line is short
circuited at the load point. The current
at the short is 20mA, twice the
matched value at (a). Moving away
from the short, measured voltage rises
while the current falls. At the /4 point
the voltage is 2V, while the current is
zero. If the line were cut at this point
and 2V applied at the same frequency
as before, no current would flow. Thus
in a quarter wavelength of line a short
circuit has to be transformed to an
open circuit.

If the phase angle between voltage
and current at any point is examined,
V is found to lead I by 90° in the first
quarter wavelength. Thus the imped-
ance at any point is purely inductive.
In the next quarter wavelength it be-
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comes capacitive. By selecting the cor-
rect length of cable, any reactance
required can be 