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THE NEW

FT-1000.......vicox

The FT-1000 is a new top of the range all mode h.f.
transceiver that is the result of more than 25,000
hours of intensive research by Yaesu’s top design
engineers. They have adopted a completely new
approach to the application of digital and RF
technology. The extensive use of surface
mounted components has allowed six
microprocessors and five Direct Digital
Synthesisers to be integrated with a simple to
use operator interface to give a highly reliable
full featured transceiver that has been
optimised for serious h.f. applications.
Please write or call SMC or your local
authorised Yaesu dealer for the full
specifications of this dynamic new
transceiver and discover how you can
open up the bands.

YAESU

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

Prices and specifications are subject to change without notice
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ICOM

Countonus!

IC-R7000, 25-2000 MHz

Commercial quullty scanning receiver

9+ 2008
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|| EacoM communicaTions REcEIVER IE-R7000 -

SCAN START/STOP ———
PROG [SEL:M MODE  MEMORY

~ POWER
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=== =
seT L-ser LSET/RESET-CL AUTO-M
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With 99 programmable memories the
IC-R7000 covers aircraft, Marine, FM Broadcast,
Amateur Radio, television and weather satellite
bands. For simplified operation and quick tuning the
IC-R7000 features direct keyboard entry. Precise
frequencies can be selected by pushing the digit
keys in sequence of the frequency or by turning the
main tuning knob. FM wide/FM narrow/AM upper
and lower SSB modes with six tuning speeds: 0.1,
1.0,5,10,12.5, 25KHz.

The IC-R7000 has 99 memories available to
store your favourite frequencies including the
operating mode. Memory channels can be called up
by pressing the memory switch then rotating the

Icom (UK) Ltd.

!

7
»
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a 5 =

memory channel knob, or by direct keyboard entry.
A sophisiticated scanning system provides instant
access to the most used frequencies. By depressing
the Auto-M switch, the IC-R7000 automatically
memorises frequencies that are in use whilst it is in
the scan mode, this allows you to recall frequencies
that were in use. The scanning speed is adjustable
and the scanning system includes the memory
selected frequency ranges or priority channels. All
functions including the memory channel readout are
clearly shown on a dual-colour fluorescent display.
Other features include dial-lock, noise blanker,
attentuator, display dimmer and S-meter and
optional RC-12 infra-red remote controller, voice
synthesizer and HP 1 headphones.

Dept. PW, Sea Street, Herne Bay, Kent CT6 8LD. Tel 0227 363859. 24 Hour

Holpline. Telephone us free-of-charge on 0800 521145. Mon-Fri 09.00-13.00 and 14.00-17.30. This service is strictly for obtaining information

about or ardering equipment. We regret this cannot be used by dealers or for repair enquiries and parts orders, thank you.

Datapost: Despatch on same day whenever possible.

Ac;u. & Barclaycard' Telephone orders taken by our maﬂ nrder dept instant credit & interest-free H.P.

w
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RX TONE MONITOR GAIN VOX GAIN MIC TONE

We enjoy listening. It's part of what we do well. So when ICOM
heard you talking, our engineers designed a transceiver
specially for you — the serious DX enthusiast with worldwide
contacts in mind. The result is the new super advanced IC-765,
an HF all band transceiver built to expand your HF world.

The IC-765 is equipped with ICOM’s exclusive DDS (Direct Digital
Synthesizer) System, a fully automatic antenna tuner, an elecironic
keyer with iambic operation and a full break in function.

Fully Automatic High Speed Antenna Tuner

A built in CPU automatically memorises the pre-set position
of each band without pre-set controls. tuner speed is ultra fast
since tuning starts from a preset position. If the tuner cannot
tune from the previous.preset position, the re-try function
changes the preset position and memorises the best position.
10Hz Digit Display

The large fluorescent display shows 7 digits for the operating
frequency, the 10Hz digit is displayed.

Band Stacking Register
Each band memorises the last used frequency, mode and IF
filter condition {(narrow or wide).

icom (UK) Ltd.

RIT 4TX

i

IF SHIFT CW 250Hz NOTCH
IR e o R e

1F SHIFT NOTCH
iy e

7N
\! i
AL

o S

Complete System for CW Operators

The IC-765 has many advanced functions for CW operators
such as CW pitch control, a built-in electric keyer, a keying
speed control and high speed full break-in capability.

New PLL Circuit

The advanced ICOM DDS System ensured high speed PLL
lock-up times, clear signal emissions, and high C/N
characteristics. A high speed PLL provides very fast CW full
break-in performances.

Convenient Miscellaneaous Functions

® 105dB dynamic range

10dB preamp and 10, 20 30 dB attenuator
99 memory channels

Splitmemory on channels 90-99

Built-in FL32A and FL52A CW narrow filters
Programmed scan and memory scan

IF, shift and Notch filter

Fast/Slow/OFF Selectable AGC

RF type speech compressor

Noise blanker

DATA switch for advanced data communications

Dept PW, Sea Street, Herne Bay, Kent CT6 8LD. Tel: 0227 363859. 24 Hour.

Helpline: Telephone us free-of-charge on 0800 521145, Mon-Fri 09.00-13.00 and 14.00-17.30. This service is strictly for obtaining information
about or ordering Icom equipment. We regret this cannot be used by dealers or for repair enquiries and parts orders. thank you.

Datapost: Despatch on same day whenever possible.
Visa & Masterca

rds: Telephone orders taken by ourmail order dept. instant credit & interest-free H.P. : el VISA

Practical Wireless, January 1990

*




r ---.1m1%m\wﬂyww”ﬁrmlw*’“ﬁﬁm’

THEY RE D-MM
GOOD VALUE!!
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Cirkit's new range of Digital
Multimeters offer a quite
unbeatable combination of
features and value:

@ Ranges include; frequency,
capacitance and temperature

® Housed in strong ABS cases

® Overload protection on all
ranges

@ Full one year warranty

® 3'/ digit, auto zero, auto
polarity LCD, plus low batt

indication
@ 200 hour battery life B -
@ All meters supplied with test | | G g ——— 3
leads, battery and manual . . 2
TM53158B TM5365 ) TM5375 :
\ \



Fimssise A tm5375 — A tms3ss

® Remarkable value
@ 18 ranges
® 10A dc current

dc Volts:  200mV-1kV
ac Volts: 200V, 750V
dc current: 200uA-10A
Resistance: 200Q2-20MQ
Continuity and diode test
Basic dc accuracy, +0.8%

® Frequency
measurement to
20MHz

@ ac/dc current to
10A

@ 24 ranges

dc volts:  200mV-1kV
ac volts:  200mV-750V
dc current: 200uA-10A
ac current: 200uA-10A
Resistance: 2000-20MQ2
Frequency: 2kHz-20MHz

® 30 ranges

@ Frequency and
capacitance
measurement

@® Compact size

dc volts:  200mV-1kV
ac volts:  200mV-750V
dc current: 200uA-10A
ac current: 200uA-10A
Resistance: 2002-2000MQ
Frequency: 2kHz-200kHz
Capacitance: 2nF-20uF

Size: 128 72> 33mm g::gn:ét:c:l::::ya;%g[: test Logic, continuity, diode and HFE test
1+ i 10+ ° 1+ 5+ 10+ 1+ 5+ 10+
£17.38 £16.95 £16.52 £31.96 £31.16 £30.39 £32.96 £32.13 £31.33
56-05315 ex VAT 56-05375 ex VAT 56-05365 ex VAT

AT ATFrEN AR

® 0.5% accuracy

@ Transistor HFE
test

oo

@ 26 ranges

1] ’ o 2 -
©:0:0;

dc volts: 200mV-1kV ]

ac volts: 200mV-750V
dc current: 200uA-10A
Resistance: 20002-2000MQ}
Continuity, diode and HFE test
Basic dc accuracy +0.5%

@ Temperature
measurement

@ Capacitance
measurement

@ 40 ranges

dc volts:  200mV-1kV | 2 :
ac volts:  200mV-750V @@é(a&@

dc current: 200uA-10A | ETTmTTED

ac current: 200uA-10A
Resistance: 20002-2000MQ2
Temperature: 200°, 750°C
Capacitance: 2nF-20uF

Diode, HFE and continuity test.

@ Frequency
measurement to
10MHz

@ Capacitance
measurement
from 1pF to 20uF

@ 39 ranges

dc volts: 200mV-1kv
ac volts: 200mV-750V §,
dc current: 200uA-10A
ac current: 200mA-10A
Resistance: 2000-2000MQ

Capacitance: 2nF-20uF

Frequency: 2kHz-10MHz

Continuity, diode, HFE, logic and LED test.

1+ 5+ 10+ 1+ 5+ 10+ 1+ 5+ 10+
£29.28 £28.49 £27.77 £39.96 £38.96 £37.98 £49.99 £48.75 £47.52
56-00115 ex VAT 56-00135 ex VAT 56-00175 ex VAT

>

TO ORDER Phone for same day despatch (0992) 444111 or use the order form
below. Postage and packing is 90 pence per order.

Please despatch the following:

[ ] x TMS315B at £20.89 (£17.38 + £2.61 VAT + £0.90 p&p)
[ ] x TMS375 at£37.65 (£31.96 + £4.79 VAT + £0.90 p&p)
|:| x TMS5365 at £38.80 (£32.96 + £4.94 VAT + £0.90 p&p)

Name:

] x TM115 at £3457 (£29.28 + £4.39 VAT + £0.90 p&p)
[ ] x TM135 at£46.85 (£39.96 + £5.99 VAT + £0.90 p&p)
[ ] x TM175 at£5839 (849.99 + £7.50 VAT + £0.90 p&p)

Address:

Post Code:

Cheque L___l

Postal Order D

Accessorvisa [ | [ | || [ ] 1]

Expiry Date:

Signature:

Date:

Cirkit Distribution Ltd,
Park Lane, Broxbourne, Herts EN10 7NQ




South Midlands Cq

SCHOOL CLOSE, CHANDLERS FORD IND. EST., EASTLEIGH, HA

FREE FINANGE — BUY NOW SAVE MONEY

SML|\WOULD LIKE TO WISH ALL OUR CUSTOMERS OLD AND
NEW A VERY HAPPY CHRISTMAS AND PROSPEROUS NEW YEAR

CHRISTMAS OPENING HOURS

HQ SHOWROOM BRANCHES & AGENTS
DEC 22/23—9.00am-1.00pm DEC 25/26—Closed
DEC 27/28/29—9.00am~1.00pm, 2.00pm-5.00pm  DEC 30—9.00am-1.00pm AS ADVERTISED
JAN 1—Closed JAN 2—Open as usual. ON NOTICES AT BRANCHES

Service Dept—Closed DEC 22—-JAN 2

tHE New FT1000

BRIEF SPECIFICATIONS

* General Coverage Receiver 100kHz-30MHz

% Ham bands TX 160-10m

% Modes CW, USB, LSB, AM, FM, RTTY and PACKET
* VFO steps 10Hz CW, SSB, RTTY, 100Hz AM, FM, PKT
* Auto antenna impedance range 16.7 to 150 ohms

¥ Selectable receiver band widths 2.4Khz, 2Khz, 500Hz,
250Hz

% Dual band receiver tuning and monitoring with balance
control

% Power output up to 200 watts P.E.P. 50W AM

% Sensitivity preamp on SSB/ICW 0.25 micro volts
10dB S/N

% D.D.S. Direct Digital Synthesiser

ADDITIONAL FEATURES

Other features include adjustable IF width, IF shift, IF notch and APF controls.

AGC presentable for fast, medium and slow + defeat, on/off selectable, ' Dual selectable noise blankers with adjustable threshold
preamp + adjustable attenuator -6dB, -12dB, -18dB,. Adjustable — mic * iing 5

gain, RF power o/p, processor and drive controls. Built in electronic keyer with irgq;:;:’y «')st ;b ﬂrltgoo_c.)'ZOB%n;o(’(_)’ztongve"ng )T)_(C?g-O1H§ttZ3
adjustable speed control. Twin independent frequency displays with mode - ' !

indication + much more. K 99 memories

FT736R THE KING OF VHF/UHF BASE STATIONS

* UP TO FOUR BAND CAPABILITY

* LSB/USB, CW & FM

* FULL DUPLEX CROSSBAND OPERATION

* MEMORY STORAGE OF UP TO 230 FREQUENCIES
* KEYPAD FREQUENCY ENTRY

* FOURTEEN VFO'’s

* GLOBAL CALL CHANNEL

* PROGRAMMABLE CHANNEL STEPS

* ELECTRONIC KEYER OPTION

* REMOTE PREAMPLIFIER SWITCHING

* TXCO HIGH STABILITY REFERENCE OSCILLATOR

FT736R rrr £1359 cw 2m & 70CMS and full duplex

LEEDS CHESTERFIELD JERSEY BIRMINGHAM AXMINSTER

S| {Northern) SMC (Midlands) SMC (Jersey) SMC (Birmin%ham) Reg Ward & Co Lid Aocess
Nowell Lane 102 High Street 1 Belmont Gardens 504 Alum Rock Read 1 Westem Parade A
Industrial Estate New Whittington St. Helier, Jersey Alum Rock West Street

Leeds LS8 6JE Chesterfield Jersey (0534) 77067 Birminglam B8 3HX Axminster o
Leeds (0532) 350606 Chest. %245) 453340 9-5 pm Mon-Sat (021-327) 1497/6313 Devon EX13 5NY

9-5.30 Mon-Sat 9.30-5.30 Tues-Sat Closed Wed 9.00-5.00 Tues-Fri Axminster (0297) 34918

Closed Sat aftemoon 9.00-4.00 Sat 9-5.20 Tues-Saf ___

SOUTHAMPTON SHOWROOM open 9.00-5.00 Monday to Friday, 9.00-1.00 Saturday. Service Depl open Mon-Fri 9.00-5.00.
SOUTH WALES AGENT: John Doyle, Transworld Comms, Neath (0639) 632374 Day (0639) 642942 Eve. Closed Thursday.

6 Practical Wireless, January 1990



ymmunications ltd.— YAESUF

NTS. $05 3BY TEL: 0703 255111 FAX: 0703 263507 TLX: 477351

— 0% INTEREST SUBJECT TO STATUS
PERFECT PORTABLES

What could Yaesu engineers do fo improve on the hugely popular FTx90R

series? The answer was easy, they designed and built the FTx90R2 series. F-ZQURZ £429 00
The FT x 90R2 series of transceivers provide high performance and a 2 - 5W

output, when used with ‘C’ cells or nicads, ideal for serious portable

operators, or when combined with matching linears, an easy o use compact
multimode mobile or base station. 1
What more could you ask from a transceiver?
FT790R2  £499.00

ALL THE ABOVE ARE SUPPLIED WITH
FBAS, MH10E8 AND STRAP AS
STANDARD.

OPTIONS INCLUDE
FL2025 2m 25W LINEAR  £115.00
FL6020 6m 10W LINEAR  £109.00
FL7025 70cm 25W LINEAR £139.00
FBA8 EMPTY CELL CASE  £27.00
MMB31 MOBILE BRACKET £17.50
CSC19 VINYL CASE £8.50
NC26C NICAD CHARGER  £11.50
FTS7 CTCSS UNIT £40.00

The newest range of handhelds from Yaesu
have all the very best in current electronic
circuit technology combined with outstanding
ergonomic design to produce a powerful yet
extremely compact family of radios. The cases
have rubber gasket seals around all the external
controls and connectors to keep out dust, rain or
spray and are fully compatible with all the existing
FT23R accessories.

Top of the range must be the amazing FT470
Dualbander with a full 5W RF output on both 2m and 70cm
(with  FNB12). Dual independent IF circuits allow
simultaneous reception on both bands with an audio balance
control. Forty-two memories, 4 VFO’s, 20 button keypad,
defeatable Automatic Power Off and Power Saver are just a few
of the functions available at the touch of a button.

Next in line are the FT411 and FT811, single band 2m or 70cm
transceivers. Up to a full 5SW RF output is available (with FNB 12). A
16 button keypad gives access to all the comprehensive user functions
including forty-nine memories, dual VFO's, defeatable Atuomatic Power
Off and Power Saver to name but a few.

SMC NORTHERN (LEEDS) CLOSED SATURDAY AFTERNOONS

*FREE FINANCE ON SELECTED ITEMS Free interlink delivery on major ’)mem YAESU DISTRIBUTOR WARRANTY

On many regular priced items SMC offers Free Finance (on Small items, Plugs, Sockets, etc by post 5. Anten- Importer warranty on Yaesu Musen products. Ably
invoice balances over £120) 20% down and the balance over nas, cables, Wires & larger tems. up to £5. Interfink staffed and equlpeed Service Departmeni. Daily
6 months or 50% down and the balance over a year dellvery avanlable upon request Exnems other than contact with aesu, Musen-factory. Tens of
You ﬁasa);fragl ggg I‘!gan}‘s rggmm ;;:‘oe radios tcf':o‘:'nh ealvagr depebnldelng on weight Same day thousands of spares and test equipment.
Sapin e PRICES & AVAILABILITY SUBJECT TO CHANGE WITHOUT PRIOR NOTICE

Practical Wireless, January 1990



South Midlands
Communications Lid.

ROTATORS NN

MORSE KEYS )

Superb  engineering
standards combined with
pin  shap  setiing
accuracy means new
technology from Yaesu
create Kenpro Hygain.

OFFSET TYPE 3 WIRE ..

BELL TYPE TWIST/SWIT! MORSE KEYS
BELL TYPE METER CONTROLLER HK702
BELL TYPE ROUND CONTROLLER.. . HK703
BELL TYPE ROUND CONTROLLER.. . HKT04
HK705
HK706 k 1
HK707 . 1
HK708 :
HK?10 A
HK711 5
a’}((ﬂn MECHANICAL BUG. 234§ gg
Y 701 SINGLE LEVER PADDLE £38.
R T BN UL ; MKT2 SINGLE LEVER PADDLE £625 ©30
BELL TYPE VAR. SPEED AND PRESET. .
BELL TYPE VAR, SPEED AND PRESEY W7 SQUEEZE KEY. £450 200
) ’ ’ MK704 SQUEEZE KEY . £2000 £3.00
ROTATOR HARDWARE MK705 SQUEEZE KEY. £32278 £300
AR200AB  ALIGNMENT BEARING AR200XL £17.50 MK706 SQUEEZE KEY. £3048 £3.00
KS505 ROTARY BEARING 1% “ MAST £19.95 HK82 DELUXE BRASS KEY. 11254 £350
G065 ROTARY BEARING 2" MAST... £29.95 HKB DELUXE BRASS KEY. ]
GC038 LOWER MAST CLAMP G-400, £16.95 HK804 DELUXE BRASS KEY.
9523 CHANNEL MASTER BEARING...... £19.95
CKe6  ROTARY BEARING 15-25 MAST U MORSE EQUIMI
MC1 LOWER MAST CLAMP RC5 SERIES . £25.00 KP100 SQUEEZE KEYER
ROTATOR CONTROL CABLE DEWSKEYSTD ~ STAR MASTER KEYER

SWR/PWR METERS )

FS7T10V
YS60

FSTi0V 50-150MHz 15/150W......
FS300H 1.860MHz  20/200/1000W
F8210 1.6-150MHz 20/200W ..
FS301M 2-30MHz
FS301MH  2-30MHz
FST1H 2-30MHz
FS7t1v 50-150MHz 2072001

FST11U 430-440MHz 5720W .
FST11C 26:30MHz 107100
FS500v 50-150MHz  20/200W
Wr208

SWR50B
FS200L
FS200

SWR3E
JD110

.PEP £107.80

15-150MHz 10/100W..
4% 1441430MHZ 20/200W
YMX  35150MHz Rel Power/SWR

DUAL BAND MOBILE
CHL2tJ  Mini dual band mobis.....
CHL23J  Small dual band moble ..
CA2X4KG  2m 2 x 58 T0cm 4 x 5.

Mini guter mount NEW..... o
HS-T2ZVMS 2m 172 70cm 2 x 5/8 NEW ........ €25 Mini back mounl & cable NEW ...
VM-7020SKR2m 1/2 70cm 2 x 5/8 NEW ......... £2495 CK3LX  Cable assembly for RS16, 17, TBR £18.95

L CARRIAGE BASE ANTENNA £7.50, MOBILE ANTENNAS £4.00, CABLES AND MOUNTS £3.50

RC5W 5 WAY G-400RC, 800, 10005DX PER MTR........ £0.48 DEWSKEY M STAR MASTERKEY MEMORY iy
RCBW 6 WAY G:250, 400, 600, RC KRS00 PER MTR..£0.68 070 MORSE TUTOR...... OSCAR171B. 3.5-150MHz Rel. Power/SWR Twan meer........ £26.85
RCBW 8 WAY HAMIV, T2X 2000RC RC SERIES SP425 140-524MHz S15/15OW .. :
PER MTR .72 DATA TERMINAL YS60
PK23FAX/  MULTIMODE DATA TERMINAL ......£289.85 FOC YS500
SOTATOR FREE, ROTATOR ROTATOR CABLE NAVTEX
TAT( bt HARDWARE £2.85, ROTAT! .
kESSOUPTOOVERZOMTS OVER 20 MTS £5.00. ) L a2y (Coringé 0 81, poner reters, 10 F
( N
COMET & HOKUSHIN ANTENNAS A ,{g
New from Hokuskin, an exciting range of high performance antennas, the WX1 has been a Q 0’
best seller for some time now, available are its bigger brothers the WX2 and WX4. Both %
are multi section 2m/70cm colinears and the mechanical construction the best we have
seen yet. On the mobile front a new mini dual band mobile, the HS-727SS, very similar to
the Comet CHL21J, and tests with our network analyser confirm its compatibility with our g
existing range of gutter and mag mounts. Also available a low profile hatchback mount
and cable, the SS-B1, two new dual band antennas, the very slim VM-720SKR and the
compact HS-727VMS. Both are suitabie replacements for the 70N2M. For the HF enthu-
siasts a compact 10m HB9CV duai driven element antenna that is extremely light and very
cleverly constructed.
WX2 wX4 HS-727SS 28HS-2HB
VHF/UHF Base VHF/UHF Base VHF/UHF Mobile 10m 2 ele HBACV 6M BEAMS
144/432MHz 144/432MHz 144/432 mini Dual driven element New from Creative Designs are a range of
6/8dB gain 7.8/10.8dB gain 1/4 5/8 wave 6dBi gain 6M beams, the CLBDX 6 element,
200W max 200W max 100W max 500W PEP max ROT ATORS CLBDXX 7 slement and CLEDXZ 8
£75.00 £99.00 £16.95 £65.00 element.
The RCS Series of rotators All these antennas are the result of long
MOBILE ANTENNAS DUAL BAND BASE ANTENNAS from Creative Design are buit and continued resesrch to achieve the
W miRwaw WX 2m70cm colinear.. 25499 1o meet the exacting DB elaetin ponimency o,
NE mSBwae Wz 27iom ooinear. - £7500 sancrds i by bl oo el sy
788 am 718 waw..... .£1500 WX4 2m/70cm colinear, high gain ......... £99.00 users. A range of methods is
T8F 2m 718 wave folding, 621,50 CA2X4WX  2m/70cm cofinear.......... . £79.00 available designed to cater for 5
8F 2m 88 wase... 82410  CAXAMAX. 2m/70cm coinear, high gain........ £99.95 medium to lerge shed QLI?a’g]ml}:eﬁeﬁgum
28 0m 2 x 5B, 82937 CFA16MN  Duplexer 1.3500/400540MHz ...... £25.50 T
%8 T0cm 3 x 58... .£33.73 HSTODN  Duplexer Vess 1.6-150/410-460MHz £25.50 qualty components 3‘“"‘9
268E Tocm 2 section colinear .. ANTENNA MOUNTS continued and reiiable

..£219.00

ACEAS £425.00
RC5B3 . £675.00
CK46 Rotavy beanng

..£34.95

SOUTHAMPTON (0703) 255111
CHESTERFIELD (0246) 453340
AXMINSTER (0297) 34918

LEEDS (0532) 530606
BIRMINGHAM 021 327 1497

For full addresses see previous page.
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BREDHURST ELECTRONICS LTD.
High St, Handcross, W. Sx. RH17 6BW

Bredhursl

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

70CM TRANSCEIVERS DATONG ANTENNA RANGE
A e .
"(‘;’;-,‘27215 I%;:E Emns AD370 Active Antenna £7762 3.00 j gzgm 1’-\3'5"{,?2; T‘I;E{)aann:;r gﬁ;&o,
R2000 THA0SE £245 | | FL3 Multimode Filter £14554 200 | | By ernut HFGVX £159.00
VC10 V.H.F. Converter THa1 gE £268 | | D70 Morse Tutor £63.40 g% Butternut HF2v £142.00
FRGB800 £649 | | FT73R + FNB10 £263 | | ASP Speech Processor £9315 2 Cushcraft A3 Tribander £299.00
ERVB&OO V.H.F. Converter £100 FT790Rii £499 _(l;ushcraf; ggﬂ0251 gW‘B kil E?ggg
e £875 | | F7yRn (=<3l COAXIAL SWITCHES St o TAaM :
Tonna 20809 9ele 144MHz £33.12
HF TRANSCEIVERS SA450 2way S0239 £19.49 1.50| | G Whip tribander 10-15-20 £41.00
SA450N 2way N £26.99 1.50
Toaons £3200 _ Orae 3way SG239 IRl MORSE KEYS PEP
T! 1 Drae 3way £24.15 1.50| [ Kent Morse key ki £31.00 250
TSMOs e DUAL BAND C544way BNC £30.39 1.50 Kggt Tvsirns-e agrﬂ Itsi £3950 2.
S140s £862 1 P e Kits 50
[oes -3l TRANSCEIVERS MFJ-1701 6way S0239 £30.72 1.50 HiMound MK 704 £2000 200
i Mound 3
FT757GX2 £969 TM721E £699 Vibroplex original std £70.54 2.50
FT747GX £659 | | TS790E £1495 [ R SUPPLIES Vibroplex lambic std £66.33 2.50
IC765 £2499 | | FT470R + FNB10 £423 OWE PL Bencher BY 2Chrome Base £76.97 2.50
IC751A £1500 | | FT736R £1359 | | BNOS 12/5E £7475 500
IC735 €979 | | FT4700RH £675 | | BNOS12/20E £17825 5.00 |
IC726 £759 | | 1c32€ €399 | | DRAE 6amp £7872 3.
1C726 £989 | | IC321CE £493 | | DRAE 12amp £10471 500 | | AKDHPFI £6.75 1.00
IC2400E £635 | | DRAE 24amp £151.34 500 | { AKD Braid B;eaker ggg }gg
1C2500E £675 AKD Notch Filter A 4
2M TRANSCEIVERS BNOS Low pass filter 6m £29.95 1.50
TS . SCANNING RECEIVERS HAND HELD RECEIVERS LF30A Low pass filter £3225 2.00
TH205E £199 | | (CR7000 £989 | | R537S Airband £69.00 200 | BEWRHILTS:IRES
TH215€ FRG9600M £508 | | Sony Air7 £249.00 2.00 | |'HI-Q Balun 1:1 5kW PEP. £1395 1.00
TS711E £898 | | RzZ1 £465| | Win108Airband £175.00 2.00 | | BricommBalun 41 1kW £13.80 1.00
m@f -. Anad - g;g AORARS00 £235.00 2.00 | | Bricomm 7.1MHz Epoxy Traps (pair) £12.85 1.50
e irba ) Self Amalg, ing Tape 10mx 26mm £4.26 0.75
Fris & FuBte e AT ENA PRODUCTS S coramc coaieedators | £068 020
FT290R Il £429 ‘ ! p | mall ceramic egg insulators . 3
FT211RH £309 | JaULLLCIILTTLTIEN [ Antenna Noise Bridge — Up to 100MHz  £59.95 | | Leraeceramicegginsuiators fops 28
ICAGE Bag || reremar 3 |y 1 Y U )
IC2: transmitting 3
IC228H £385 | | AT20 £208| |1 gD S.W.R. Meter — Auto SWR up to 2k
IC275E Inc PSU £1069 | | AT250 £366 | | PEP, g124.95( | LUBMET tow tods coax 50 ohm Der MeIeEn95. 1.25
ICAT100 £379] | o UR76 50 ohm coax dia. 5mm per metre £0.350.
IC2SE £275 NFIS4ID £108 9:1 Belun._For the T2FD Antenna. 223.95 UR70 70 ohm coax per metre £0.35010
IC2SET £295 MFJ949C PisampRfier Tunes:160.10'6 matara 193.495 URSS5 50 ohm coax dia. 2.3mm per metre £0.400.10

PALOMAR
SWR & POWER METER

PALOMAR
PREAMPLIFIER

PALOMAR
TUNER-TUNER ™

£119.95

£99.95

Do you use an antenna tuner? Then

Can’t hear the weak ones when condi-
tions are bad? Receiver lacks sensitiv-
ity on 20, 15 or 10? Get the world

£124.95

you need the new Palomar Tuner-
Tuner to tune it to your operating fre-
quency without transmitting. Just
listen to the Tuner-Tuner’s noise with
your receiver. Adjust your tuner for a
null and presto! you have 1:1 SWR.
It's as simple as that.

PALOMAR
R-X NOISE BRIDGE

£69.95

®The only meter that shows PEP out-
put directly, accurately, instantly.

Shows power and SWR on bright red
light bars. See PEP and SWR while you
talk! Automatic “hands-off” SWR
reading. Power ranges 20-200-2000
watts. Works from 1-30 MHz. Power
required 12-V DC.

famous Palomar preampilifier. Tunes
from 160 to 6 meters. Gives 20 dB
extra gain and a low noise figure to
bring out those weak signals. Reduces
image and spurious responses too.

An RF sensing circuit bypasses
the preamplifier during transmit. The
bypass handles 350 watts.

®Learn the truth about your antenna.

The Palomar R-X Noise Bridge tells you
if your antenna is resonant or not and,
if it is not, whether it is too long or too

BALUNS — SPECIAL
ORDER ONLY

1:1 & 4:1

short. It gives resistance and re-

actance readings on dipoles, inverted l\-I,IEGI-éll;%\éVER
Vees, quads, beams, multiband trap ALgo
dipoles and verticals from 1 to 100 AVAILABLE

MHz.

GOODS NORMALLY DESPATCHED WITHIN
24 HRS. — PRICES CORRECT AT TIME OF GOING
TO PRESS - E&OE

MAIL ORDER & RETAIL

1.7-30 MHz.350-W PEP. Ratios to match 50/
75/100/150/200/250/300/375/450/600/800
ohms. Specify ratio. Model PB £23.95

' BREDHURST ELECTRONICS LTD HIGH ST, HANDCROSS, W. SUSSEX. RH17 6BW (0444) 400786

Open Mon-Fri 9am-5pm except Wed 9am-12.30pm. Sat 10am-4pm
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Most people know us as the sole appointed UK distributors for Kenwood amateur radio products. We have
always stocked a wide range of other items, from transceivers such as the JST-135 to humble copper wire, so
just for a change why not have a short selection of some of these different products. Read it carefully; you
will be surprised at the variety.

LOWE HF225 LOW COST HIGH PERFORMANCE HS1300MT NEW Receive pre-amp. 25-1300MHz.
GENERAL COVERAGE RECEIVER Price Carr. Ideal for wide band scanners .............. 25.86 1.50
HF225 NEW 30kHz.-30MHz.AM/SSB/CW
General COVETage receiver ...........eovueee 395.00 8.00 KANTRONICS PACKET TERMINALS Price Carr.
D225 Narrow band FM and Synchronous AM KPC2 AX25 Packet Terminal (plus WeFax) .... 165.00 8.00
0 (7= o) (OO ON 39.50 1.00 KPC2400 As KPC2 PLUS 2400 baudPacket
K225 GENIE PAD. Key pad for direct OPETALON ..vveeeieeeeeerereerernennrensenns 224.00 8.00
freqUENCY eNtTY ....vveevnrniinreiecrenensnnis 39.50 1.00 KPC4 Dual Port Packet Terminal (plus WeFax) 242.00 8.00
B225 Internal rechargeable nicad battery pack 49.50 2.50 KAM All mode Terminal Unit (plus WeFax) .. 285.00 8.00
w225 Active whip aerial. Ideal for portable use
with B225 ...oonieiiiiiicreciieeee e 19.50 2.50
C225 Deluxe carrying case for HF125/HF225 .  23.86 3.00 SOFTWARE Price  Carr.
8225 Wharfedale speaker and lead for PACTERM  for VIC 20 18.50 1.50
HFI125/HF225 ...ccvucennenrnerenecenserneens 49.50 3.00 PC-COMBO for IBM PC. (oo """ tlble)T """ . al& i i
Outiops for HELLS sl mvalable, Phone;for-deteils WEFAX oo 39.50 1.50
C64-COMBO COMMODORE C64/128 (Check
peek(65408) < >0) .oovvrernreninrneiinninns 39.50 1.50
JAPAN RADIO COMPANY QUALITY WEFAXEPS IBM PC WEFAX pictures to Epson
EQUIPMENT Price  Carr. printer (Hi-Res) ........ SRTTTH PR 12.00 1.50
NRDS2S  General coverage receiver 0.09-34MHz. . 109500 8.00  yioeRM  BRC B programs a](‘;‘r‘;';a‘:zm)ﬁé """" & 13
CMK165 Optional VHF/UHF converter 34-60, domain) 250 1.50
114-174, 423-456MHz. ......cvvvenvenennnn. 391.35 8.00 00000 T cereecescssmiecssctusieetestesesccee 3 g
CMHS530 RTTY Demodulator option. Fits
internally ....ooeviniiiiiiiiiiiic e 102.19 1.50
CMHS532 RS232 interface module for remote ACCESSORIES Price Carr.
OPETALON ...uueveeeiceeerininireceereseneennns 91.75 1.50 IBMLEAD RS232 lead for IBM PC .....cccununnnnnees 12.00 1.50
CFL231 0.3kHz. Crystal filter option .... 126.37 1.00 BBCLEAD RS232 lead for BBC computer ............ 12.00 1.50
CFL232 0.5kHz. Crystal filter option .... 126.37 1.00 KM2400 2400 Baud Packet adapter for KAM and
CFL233 1.0kHz. Crystal filter option .... 126.37 1.00 KPCA ....oeeeiieerincveneeneeeeennnenanens 88.95 1.50
CFL218A 1.8kHz. Crystal filter option 117.89 1.00 KANBB Battery Back-up smart socket ............. 22.00 1.50
NVASS Matching loudspeaker for NRD525 and 62256 32k Static RAM (if not already fitted) ... 16.50 1.50
ISTI35 .viereciariveisivenacvesaisercereralon 62.86 2.50 WDT Watch Dog TImeT ....covuveiiirinnenennnane 11.50 1.50
CcC232 JRC cable for RS232 interface ............ 60.25 2.00 MANUALS  Set of spare manuals ........c..ccvernuennen. 15.00 1.50
JST135 160-10M Transceiver with general
COVETAZE TECEIVE ..cevvninreiiernreernieninanns 1195.00 8.00
NBD520 Matching 35A PSU for JST135 ........... 299.00 8.00 KEYS AND KEYERS Price Carr.
NFG230 Remote automatic ATU. Microprocesser KKX1 Self contained morse practice oscillator .. 14.95 1.50
controlled ........coveinriiinvareinniniiinanns 599.00 8.00 HK708 Straight key. Ball bearing pivots. Non skid
NFG97 Matching manual ATU with power meter DASE .eevverrnrerrerirnrereeerreeeeearnnranns 21.82 2.50
BEE L b e MR Y i e e A i 240.04 8.00 HK702 Deluxe version of above on marble base 43.30 3.00
CMH741 RS232 Interface board JST135 ............ 156.12 1.50 MK704 Squeeze paddle ....cc.ovvnviiniiiiiiinniinnnn, 20.25 1.50
CFQ3003 JST135 to NRDS525 transceive EK150 Electronic keyer. Built in sidetone. Solid
interconnecting cable ............cccovennnen. 99.52 2.50 state or relay keying ........ccoecenrrnnnanen. 133.75 3.00
CDD366 Notch follow unit (needs daughter board) 79.00 2.00 SMK2 Star Master Key. Electronic keyer. Needs
CMH742  Daughter board unit. Required to mount paddle ......cceeeveiiiiiiiieeeiee e 54.71 3.00
NOLCHh UL .vvvvvuerrereieenenneieceenrnssenanes 56.15 2.00 CMK1 CMOS memory keyer. Needs paddle .... 95.00 3.00
CMH78 ECSS detector unit ........c.covenieiienenns 198.00 8.00 BY1 Bencher lambic paddle with black base . 67.42 3.00
CFL243 Bandwidth control unit ...............co00l 299.00 2.00 BY2 Bencher lambic paddle with chrome base  76.97 3.00
NTVS6 Base station desk microphone for JST135  90.10 2.50 BY3 Bencher lambic paddle with GOLD plated
DASE. 1oL eges senmirnnesss thaniienes bistst 141.75 3.00
BST1 Bencher single lever paddle with black
DASE:: ..o canwseda i Ei boiTs asaersan s wanesis 5742 3.00
;’gfﬁgsMON"OR HESRIVERS AND o BST2 Bencher single lever paddle with chrome
rice Carr.
Aszz VHF/UI_{F sca.r‘ning rmiver 25‘550MHZ, baSC -------------------------------------------- 76-” 3-m
800-1300MHZ. ....cevvvveiniinieniinnnnnes 487.30 8.00
AR3000 NEW all mode scanning receiver 100kHz- e
2036MHZ. <..veeereeereeeesesreeesreeeeas 765.00 8.00 SIGNAL COMMUNICATION Specialist manufacture
MB2001  Mobile mounting bracket for of air band receivers ) Price  Carr.
AR2002/2001 ..o 11.34 1.00 RS35 Airband receiver. Covers VHF and UHF
RZ1 KENWOOD Wide range scanner. ........ 465.00 8.00 bands .............. rsseennn s 249.00 8.00
ARS00E  Hand held scanner. 75-105, 118-174, 406 IFS3 Computer remote interface. Allows easy
495, 830-950 MHz. 199.00 8.00 aCess tO MEIMOLIES .ivevvinrrecerenrnecanesns 30.00 3.00
LC800 Leatherette case for ARSOOE 2.73 0.50 RS35SMEMS Memory program for IBM computers ... 12.00 1.00
AR9OUK  NEW 6 band hand held scanning receiver 235.00 8.00 BBCLEAD RS232 lead for BBC computer ............. 12.00 1.00
LC900 Leatherette case for ARSOOUK ............ 3.55 0.50 IBMLEAD RS232lead for IBMPCr ..ccovvnivncnnnnn 12,00 1.00
FS10M 10 channel pocket scanner Crystals extra ~ 98.00 2.50 pPs12 Mains adapter for R535/R532 and similar :
CRYSTALS Most marine channels available from receivers 12V 300mA. ........ccoviinvienenns 8.50 2.00
610K fOr FSIOM vvvovervrnreesreeesennen. BP535 Nicad battery pack for R532/R535 ....... 32.68 2.00

10
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BTS35 Dry battery case for R535. (batteries not

INCIAEd), icvecicroneersnsoscioscssmssivsssanss 14.51
LCS35 Leatherette case to fit R532/R535 and

BPI35: o.ovueenasninssorasannnsnnassnnseniinose 9.86
RB535 Rubber flexible antenna for R535 ........ 6.70
TW535 Telescopic whip for portable use with

R532/535 ..iciernsnarassrusseosriiaiisseniosses 7.46
CHS535 AC charger for BP535/BP535 ............ 8.50
EMOTATOR NEW RANGE OF ROTATORS Price
105TSX Medium duty rotator with controller ..... 159.69
T4TSRX Heavy duty rotator with controller ....... 347.24
1211 Lower mast clamp for 105TSX ........... 16.28
1217 Lower mast clamp for 747SRX ........... 35.35
452 Universal flexible coupling for 105TSX ..  23.48
451 Universal flexible coupling for 747SRX ..  3L.12
300 Stayed support bearing 28-62mm mast

diam. coieiiiieieireir e e 29.53
303 Mast support bearing 28-62mm mast

(6 17:1 1 PR P PPOS 19.68
DAIWA ROTATORS AND ACCESSORIES Price
MR750E Multitorque rotator round controller ..... 254.07
MRT750PE  As above but with round and preset

CONTOLET ..coocvivniiniiiiiiiiiinrnerineennne 290.32
LMC Lower mast clamps for pole mounting .. 17.81
MR750U Additional motor unit to increase torque

and braking .........ccocccveniiiiiiiiiinnianes 82.17
DAIWA POWER and SWR METERS Price
CN410M 3.5-150MHz mobile cross needle

power/SWR MELeT ..covvvvininrernensnoennas 61.72
CN460M 140-450MHz mobile cross needle

pOWer/SWR meter .....cicevenininrunenenans 65.40
NS448 900-1300MHz SWR/Power 5/20 W ..... 86.60
NS660P 1.8-150MHz.SWR/PEP/RMS meter.

Extra couplers available ..........c..ccoeeent 115.00
U66VN Extra coupler head for NS660P 140-

S525MHZ . .ccuvvninniiniinicniiniinienirnnnnnes 55.27
SC20
CNWI19
DP810 Digital SWR/Power/PEP meter.1.8-

150MHz, 100MW-1.5kW ......cccoinnnneee 132.80
AC POWER SUPPLY UNITS Price
PS30XM Daiwa heavy duty PSU 30A max 24A

 £:1 1« E U PPN 129.50
PS120M Daiwa AC PSU 3-15V variable 12A

MAXIMUIT .eoouieiieiniisrecsnnnrncrnssseesnses 79.50
MOBILE AERIALS HOKUSHIN RANGE Price
320 2m stainless 1/4 wave on PL259 plug ... 3.30
RG4M Base for all above units inc. coax ready

fitted with PL259 ....covcevinnirnnreerocnnnns 6.26
12B Car wing mount with SO239 top and

DOLEOM 1evusiienrecnneressssnrasonnssensossonses 5.713
GSS Heavy duty gutter/boot mount to take

RGAM base ....cceovvennienienineinrinneneee 6.26
HSTMB Trunk mount base with SO239 socket and

cable iiiiiri 1542
HS780N 145/435MHz Diplexer .....c..cccceuvevienens 25.47
HS727VM  2/70 antenna 1/2 wave on 2m 5/8+5/8

ONTOCI socossnoasussinminsionnisnmessannissnnn 24.38
HST2TVME 2/70 antenna 6/8 on 2m. 5/8+5/8+5/8

ONTOCIY vuvseriessnscasessnessossaasssonsnosns 31.42
MA200S Deluxe magnetic base. For most of above

A€rialS ...cuvvnveniiiiiniicirii e 24.00

25 YEARS IN AMATEUR RADIO

1.50

1.00
0.50

0.50
2.00

Carr.

8.00
8.00
2.50
2.50
3.00
3.00

3.50

3.50

Carr.

8.00

8.00
3.00

3.00

Carr.
1.50

1.50
2.50

2.50
1.00
1.00
3.00

2.50

Carr.

8.00

8.00

Carr.
1.00

1.00
1.00
1.25

1.50
1.50

3.00

3.00

2.00

NEW SUPER SLIM RANGE

VM2SS Super slim 2m. 1/2 wave mobile antenna
VMTSS Super slim 70cm. 1/2 wave mobile

ANLENNA ...ovvvinninrrncrnernnrnnaenscessosenses
VMT20SS Super slim 2m/70cm. mobile antenna ...
SSB2 Small boot lip/hatch antenna base

assembly. Fits some gutters ................

BASE STATION AERIALS

HSSVK 80-10m HF vertical. Including loaded
radial elements 1kW rating
G8100 8 Band base station antenna ..
GP233 High performance 2m 3 section colinear
HSWX1 144/430MHz dual band base station
VETHCAl civivieneniiiiirininieiiiiininrnenienenes
HSWX2 NEW High performance 144/430MHz.
base station vertical ........c..cccuvvenennnnns
GPV7 High performance 70cm 5/8+5/8+5/8
base station colinear ..........c..cceenvennnns
REVCONE 30-500MHz Discone antenna. British and
well made ....cooccviiniririiiararereenene
D130N DIAMOND wide coverage aerial for
scanning receivers 25-1300MHz ...........
LAB Air band ground plane aerial ..............
ANTENNA ACCESSORIES
CS201 Two way 50 ohm coax switch. 0-500
MHZ ...ivnvreniniierneneienisrnsensencrermaees
CS201G As above but with N-type sockets ........
CS401 Four way 50 ohm coax switch. 0-500
MHZ: .ciiivcianisensesonsisesossiossssmsnsassons
Cs4 4 way coax switch BNC connectors DC-
T3GHZ .c.oossvnsnsonsnisnnsvasisssmsmsecvosge
EIS Small egg insulator. Glazed ceramic 4cm
IONE .....cccomuspesussnmesasimnzermeonnessiasese
EIL Large egg insulator. Glazed ceramic Scm
IONg wvieiiiininieiiiiicirrne s
HS50B HF BALUN 1.8-50MHz. 1:1 ratio 1kW
if less than 2:1 SWR . .ccciciiveeniininnnnt
DDC Deluxe dipole centrepiece ........c..cceeuveee
RI3 3 inch ribbed insulator. (polythene) ......
FS3 3 inch polythene feeder spreaders. (post
Pat: N0)E 03 i etk ciniins thimme nii Srsvsessnnness
TRAPKIT  Trap dipole kit including 7MHz. .........
TRAPS 7MHez. traps only to make up your own
ANLENNA couveevnnrenrenrenrenioncnssscenssnsans
CUWIRE 25m Pack 14SWG. COPPET .....ovveverennes
CPC Centrepiece insulator for dipole ...........
OTHER ACCESSORIES
SWR50 The ever popular twin meter SWR bridge
1.8-150 MHZ ......cocevrinniuninninnrnnnannns
DL60 60 W dummy load with SO239 fitting ...
WA1 AKD wavemeter, 120-450 MHz.
ADSOIpHON LYPE ..ccvvvnrniarnrecararesnsnenns
METEORG600 600 MHz frequency counter. Mains or
[o7: 11 7= o RO SEY
1300HA NEW MODEL handy frequency counter.
With built in preamp .......ccoceveeveeneens
2400H NEW MODEL 2400 MHz. handy
frequency COUNLEr ....ouvvvureirercesncnnannes
CcC12 Deluxe carrying case for 1300HC/2400 ..
PS13/24 Mains power supply for 1300HA/2400 ..
TW535 Telescopic whip for 1300HA/2400 .......
T414 Multi arm instrument vice system with
MAGNIFIET cevvrvrerrreiarncninsnsnsacnsacecesens
MH1 Screw fixing mic clip ......ccovvevenrennnnne.
MH2 Self adhesive mic Clip ........ccoeveninnnnenn
MH3 Magnetic fixing mic clip

Price
19.53

17.39
23.54

10.96

0.32

Carr.

3.00

3.00

2.00

8.00

8.00
8.00
8.00

8.00
2.50

2.50
2.50

2.50
2.50
0.50
0.50
1.50
1.00
0.50

0.50
2.50

1.50

0.75

2.00
1.00

1.50

3.00

J

Shops in GLASGOW Telephone 041-945 2626, DARLINGTON Telephone 0325 486121, CAMBRIDGE Telephone 0223 311230,
BARRY Telephone 0446 721304, LONDON Telephone 01-429 3256, BOURNEMOUTH Telephone 0202 577760

All branches are closed all day Monday.
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Save £££’s now!

YES! OUR BULK BUYING MEANS THE BEST DEAL
FOR YOU. .. TOP DISCOUNTS,
TOP TRADE-IN PRICES

FINANCE AVAILABLE ON OUR DISCOUNT PRICES
(subject to status)

PHONE ANY OF OUR FIVE NUMBERS

GLASGOW SHOWROOMS

Unit 17, Six Harmony Row, Govan, Glasgow, Scotland G51 38A.
Tel: 041 445 3060.
Hours 8.30-5.30 Mon-Fri. (Closed Saturday).

: E LE CT R o N I cs LTD LEICESTER — DQ(EEFEOI\SIT-"I-Eﬁ Tel: 0533 608189

WIGAN — JIM COOK Tel: 0942 713405

5 The Street. Hatfield Peverel. Latest calls 8.30pm please!
. e Access — RSGB CRED'T CARD.
Chelmsford. Essex CM3 2EJ Y ERITEARE.

Tel: 0245 381626/381673 R ORDER CAN BE TELEPHONED WITH CREDIT
Fax_: 0245 381436 YOC%«RD DETAILS & DESPATCHED IMMEDIATELY!

. . Q FREE FINANCE ON MANY MAJOR ITEMS AT RRP.
HOUI"S. 9_5 (CIosed Thursdays) (Ask for details of qualifying items).

COMMENT!

In June 1965 when | started business as “LST Components” (from my callsign —
G3LST); | choose Practical Wireless for my very first advertisement.

So our relationship is 24 years old and | am most sincere in wishing:

CONGRATULATIONS TO PRACTICAL WIRELESS
ON THE NEW LOOK!

Incidently, if anybody has one of my 1974 adverts, send it to me & I'll send you a
FREE LOGBOOK!! — nostalgia dies hard!

73 DE PETER G3LST W
12 Practical Wireless, January 1990




ARROW — FOR THE BEST DEAL IN AMATEUR RADIO!!

NEW KENWOOD HF. TS-9508

TS950S “NOW
AVAILABLE. . .
£3199”

NEW! IC-24E
7 ICOM mini dual bander
2m & 70cm FM

DISCOUNT PRICE £365
incl. nicad, charger

FT747GX SPECIAL
ea HF Mobile
| £599 BARGAIN PACK

= INCLUDES FM &
MICROPHONE!!

FT470R
DUAL-BANDER

Yaesu'’s famous mini for
2m & 70cm Handy.
ONLY £389.00 Inc nicad
& charger.

181408 — FREE CREDIT

+~  Superb HF mini
o
+ from Kenwood.
Dep: £173.00 +6
: payments £114.83.

IC — 32E
Best value yet in Dual
Band handy’s

ARROW PRICE £369!!!
(Incl. nicad & charger)

/

NAVICO AMR1000

A great 2m FM 25W Mobile,
SPECIAL PACK ;
price £247.00 with
FREE MOBILE ¢/,
ANTENNA GUTTER MOUNT.

TR751E — FREE CREDIT

EXCELLENT 2 Metre
performance from this

great alilmode rig. Stemasmo.
Dep: £199 + 9
payments £44.44.

AR8SOOE
BARGAIN

AOR hand scanners
only £169

FT736 V/UHF Base

SPECIAL
PRICE £1275

WITH MO1B8
DESK MIC!

NEW! IC2400 FREE CREDIT

NEW ICOM 2m & 70cm
FM 45 W Full Duplex,
simultaneous receivs.

£211 DEP. + 9
payments £47.11.

{o @
S “‘3'

IC-2SE

A 2m micro Handy & a
SCANNER! Comes
complete with nicad,
charger & receive.
Extended 80-190MHz!
DISCOUNT PRICE £249

IC-4SE

Amazing micro 70cm
handy with nicad +
charger. Receives 380-
500 & 800-950 MHz!!
DISCOUNT PRICE £279

NEW MTV6000 Mobile/Base Scanner by Yupiteru only
£349.00 Superb! only equalled by the MTV5000 hand
scanner at only £275.00. They both cover 25-550 & 800-

1300 MHz.

NEW ICOM'’s IC-R1 only £399 covers 150kHz to
1300MHz, ICR100 covering 500kHz to 1800MHz £499
and R72 new SW receiver 100kHz to 30 MHz £599 with
ICOM quality these are bound to be good so don’t miss
out order now from our initial stocks. (discounts available

of course!)

And ARROW stock BEARCAT/UNIDEN, SONY, AOR,
STANDARD, You name it, we’ll give you a good price!

R-7000

ICOM s superb VHF/UHF/ SHF receiver
£895 DISCOUNT
PRICE

OR £90.00 dep. + 18
payments £56.08

IC-726 ICOM HF MINI

A really great rig HF &
SIX.AM/FM, Microphone,
general coverage receiver,
DISCOUNT PRICE £899.00

IC735 FREE CREDIT

One of the best HF
5 | — .. mini’sever.

: .Q) ®: £325 dep. 9 payments
’ = £72.67

Finance arranged subject to status. APR typical 34.4%. Written quotations on request.

directly imported range including:

COMET ANTENNAS

An excellent performance combined with super quatity at a BARGAIN price from our

FULL RANGE OF EQUIPMENT FROM ALL MAJOR
MANUFACTURERS CAN BE SEEN & TRIED AT OUR

CHL21J Micro mobile 144/432 0/2.15dB .20M

214.95

216.75
CHL25) Mobile 144/432 3/5.5d8 .93M 120W £29.95
CA-702 Mobile 144/432 3/5.5dB 200W ......... fa4.22
CA-2x4FX Base 144/432 4.5/7dB 2.02M F/

Glass

CA-2x4WX Base 144/432 6.5/9d8 3.18M F/

GlSS........ooreieiercenererere s £74.00
CA-2X4SUP Base 144/432 6/8.4dB 2.54M ....£69.00
CA-2x4 MAX Super gain 144/432 8.5/11.9d8 5.4M
F/Glass. 2125.00

150w
CHL23J Mini mobile 144/432 2.15/3.8dB .5M
150w

CA-ABC22A Base Colin, 2M 6.5d8 2.87M ......£36.00!
CA-ABC23 Base Colin. 2M 7.8dB 4.5M.......... £59.50!
S50CA-285E 5/8 Wave Mobile 144 .......... ... £15.001
CA-ROD2 BNC loaded tele.whip for Handy's... £12.95
Comet Meters NEW!

C0120 SWR+Power 15/60/200W with PEP &
averaging 1.8-200MHz............cverncnriienrencr s £
CD270D SWR + Power as above for 140-
525MHz £88.95
CFX140 Triplexer for 50/144/432 MHz.............. £33.40

Send SAE for COMET CATALOGUE....

SHOWROOMS IN CHELMSFORD & GLASGOW. OUR AGENTS
IN WIGAN & LEICESTER WILL BE PLEASED TO
DEMONSTRATE ANY ITEM. CATALOGUES & COLOUR
BROCHURES ARE AVAILABLE ON MOST ITEMS, WE
APPRECIATE A STAMPED SELF ADDRESSED ENVELOPE,
WE WILL ALSO SEND YOU A QUOTE, WE CAN EVEN OFFER
FINANCE BY POST (subject to status) JUST CALL FOR PRICE
& TELL US WHAT YOU WANT OR HOW YOU WANT TO BUY.
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FT767
FEX787(2)
FEX767(70)
FEX767(6)
SP767
FT747GX

FNBS
FRG9600M
PA4C
MMB10
NCSC

PA3
YM24A
FRG8800

QTR24D

VLF

D130
Jaybeam
Hygain
Creative
Creative
CA2X4KC
wX1
CA2X4Max
IC7656 NEW
IC761A
IC735
1IC725

— Reg Ward & Co. Ltd.

1 Western Parade, West Street, Axminster, Devon, EX13 5NY.

Telephone: Axminster (0297) 34918

Yaesu

HF Transceiver 1699.00
2m Module (767) 169.00
70cm Module (767) 215.00
6m Module (767) 169.00
Speaker 69.95
Budget HF Transceiver 659.00
Mkll HF Transceiver 969.00
20A P.S.U. 219.00
Manual ATU 149.00
Heavy Duty 2m P.S.U. 258.75
Remote Aerial Switch 80.00
New 2m/70cm Dual Band FM Mobile 675.00
Mkl Super 290 2m Multimode 2.5W 429.00
Mkll 8m M/Mode 2.5W 399.00
2m Helical 7.60
70cm | wave 12.50
Speaker Mike 23.00
Mobile Bracket 14.56
New 2m H/H Keyboard 225.00
New 70cm H/H Keyboard 239.00
New 2m/70cm Dual Band H/H 389.00
2m Mini H/H 209.00
70cm Mini H/H 229.00
Nicad Battery Pack (23/73) 34.50
Nicad Battery Pack (23/73) 34.50
Nicad Battery Peck (23/73) 67.86
Charger (23/73) 17.71
Charger (23/73) 13A Plug 17.71
Charger (23/73) 17.71
Base Charger (23/73) 69.00
Car Adapt Charger (23/73) 24.16
Speaker Mic 31.06
Speaker Mic Miniature (23/73/727) 31.06
Spare Battery Pack (FT209) 41.00
Spare Battery Pack (FT709) 46.00
Empty Cell Case (FT727) 10.00
60-950MHz Scanning RX 609.00
Power Supply for 9600 29.00
Mobile Bracket 10.00
Charger 11.50
Car Adaptor/Charger 21.86
Speaker Mike 31.06
HF Receiver 649.00
Converter 118-175 for above 100.00

RX ATU 69.00

Hand 600 8pin mic 21.00
Desk 600 8pin mic 79.00
Boom mobile mic 26.00
Lightweight phones 19.99
Padded phones 19.99
L/weight Mobila H/set-Boom mic 28.76
PTT Switch Box 208/708 22.00
PTT Switch Box 290/790 22.00
PTT Switch Box 270/2700

2/70cm 25W Base Stn.
23cm FM Transceiver
2m 45W FM Mobile

New 2m 45W FM Mobile
25W Linear

6m 10W Linear

World Clock

Antennas ——
50-500MHz RX Discone
26-1300MHz Discone
TB3 MKkIll 3e HF Tribander
TH3JNR 3e HF Tribander
CD318 JR 4e HF Tribander
CD318 JR 4e HF Tribander
2/70cm Mobile
2m/70cm Base Fibre Glass
2m/70cm Base Fibre Glass

HF Transceiver 2499.00
HF Transceiver 1465.00
New HF Transceiver 949.00
HF Base Transceiver 979.00
100W ATU (751/745) 365.00
150W ATA (735) 315.00
Ext PSU (735) 185.00
50MHz multi-mode portable 499.00
2m 25W M/Mode 542.00
2m 25W FM Mobile 365.00
2m Handheld 276.00
FM H/Held NEW 265.00
New 2m 25W Base Stn IC75E 1069.00
70cm H/Held NEW 299.00
70cm H/Held NEW 310.00
2m/70cm Dual Band H/Held 399.00
70cm 10W M/Mode 617.00
2m/70cm FM Dual Band Mobile 499.00
2m/70cm Mobile 635.00
23cm H/H 428.00
Gen Cov RX 825.00
VHF/UHF Scanner 957.00
25-1300MHz Discone 82.00
Ext Speaker 61.00
DC Cable (R70/R71) 7.00
FM Board (R70/R71} 41.00
World Clock 43.00
Waterproof Bag all icom H/H 14.38
Desk Charger 70.156
Battery Pack 8.4V {2/4E/02/04E) 29.90
Empty Battery Case (2/4E/02/04E} 9.20
Battery Pack 10.8V 60.95
12V Cherge Lead BP3/7/8 6.90
DC/DC converter operate from 12V 17.25

HM46 NEW Mini speaker mic 24.15
HMS Speaker/Mic 21.856
HS51 Headset inc PTT/Vox unit 41.26
LC24 Micro + BP22/23 7.50
LC41 IC32 + BP3 9.20
LC42 IC32 + BP5 9.20
SM8 1.3ku/600u 8P Base Mic 82.00
SM10 Comp/Graphic Mike 118.20
—— C W Keyers
HI-MOUND
HK702 Straight key (adjustable tension) 42.49
HK703 Straight key (adjustable tension, 36.45
HK704 Straight key (adjustable tension) 26.35
HK705 Straight key (adjustable tension) 22.49
HK706 Straight key (adjustable tension) 21.80
HK707 Straight key (adjustable tension) 20.185
HK802 Straight key {Deluxe-Brass) 109.00
HKBO3 Straight key (Brass) 104.50
MK703 Squeeze key 34.50
MK704 Squeeze key 30.00
MK705 Squeeze key 32.78
MK708 Squeeze key 30.48
STARMASTER
Dawsbury Electronic Keyer Unit (No Paddle) 54.70
Dewsbury Electronic Memory Keyer (No Paddle} 95.00
Rotators
G250 Light Duty 78.00
AR200XL Light Duty 38.50
G400 Medium Duty 139.00
G400HC Medium Duty (Round Face) 169.00
G600RC Medium/Heavy Duty 219.00
G200RC Heavy Duty 445.00
G500 Elevating Rotator 149.00
GR5400 Azimuth/Elevating 279.00
~ KENWOOD
TS9508 NEW Transceiver P.0.A
T5940S 9 Band TX General Cov RX 1996.00
AT940 Auto/ATU 244.88
SP940 Ext Speaker 87.65
TS140 HF 9 Band Gen. Cov. TX/RX 882.00
TS6805 HF/6m TX Gen. Cov. RX 985.00
5440 9 Band TX General Cov RX 1138.81
AT440 Auto/ATU 144.82
PS50 - H/Duty PSU 222.49
AT230 All Band ATU/Power Meter 208.87
SP230 External Speaker Unit 66.49
PS430 Matching Power Supply 173.78
SP430 Matching Speaker 40.81
- §M220 Station Monitor 343.62
Bs8 Band Scope Unit (830/940) 77.00
TL922 10/160 2kW Linear 1495.00
TH25 NEW 2m H/Held 238.00
TH45 NEW 70cm H/Held 269.00
TH75 NEW 2m/70cm H/Held P.0O.A
TH205 2m H/H 215.26
TH215 2m H/H Keyboard 252.13
TR751 2m 25W M/M Mobile 699.00
TS790 VHF/UHF Transceiver 1495.00
R2000 Gen Coverage HF/RX 699.00
vC10 118-174MHz Converter (R2000) 161.94
R5000 General Coverage HF/RX 875.00
vC20 118-174MHz Converter (R5000) 167.21
TM701 NEW 2m/70cm FM Mobile 469.00
TM721 2m/70cm FM Mobile 675.00
TM231E NEW 2m FM Mobile 50/10/5W 289.00
TM431E NEW 70cm FM Mobile 35/10/5W 318.00
SMC30 Speaker/Mic TH21/4/2600 28.31
MC50 4P Desk Mic 46.08
MC60A 8P Desk Mic 88.22
MC80 Elactric Desk Mic 53.96
MC85 Desk Mic Audio Level Comp 99.00
MC43 8P Fist Mic 22.22
MC35 4P Fist Mic 21.72
MC55 Mobile Mc (6p.o. 8p) 52.67
LF30 HF Low Pass Filter 32.26
HS8 Lightweight H/phones 24.36
HS5 Deluxe H/phones 37.54
RZ| 500Hz-950MHz AM/FM Scanner 465.00
SWR/PWR Meters
HANSEN
W7208 130/440MHz 20/200W 52.76
JD110 1.5-1560MHz 12.50
YMIX 3.5-150MHz 31.50
Yaesu Y560 1.6-60MHz 93.15
Yaesu YS500 140-525MHz 81.65
Hanson FS500H 1.5-30MHz 63.40
Miscellaneous
SMCS 2U 2 Way S0239 Switch 18.95
SMCS 2N 2 way ‘n’ Skts Switch 23.50
Kenpro KP21N 2 way Switch ‘n’ Socket Deluxe 27.00
T30 30W Dummy Load 10.29
T100 100W Dummy load 45.00
T200 200W Dummy load 65.00
WAI Wavemeter 120-450MHz 24.95
PK232 Packet/RTTY Terminal 299.95
Datong D70 Morse Tutor 83.40
Datong FL2 Audio Filter 100.91
Datong FL3 Audio Filter/Autonotch 145.51
Datong ASP Processor 4pin 93.1%
Datong ASP Processor 8pin 93.15
Datong AD370 Active Antenna 77.62
Datong PC! General Coverage Converter 1654.80

Instant credit available
Mail/Telephone order by cheque or
credit card Cheques cleared before

goods despatched. (E&OE)

OPEN TUES.-SAT. 8.00-5.30
(CLOSED MONDAYS})

STOCK ITEMS USUALLY
DESPATCHED WITHIN 48 HRS

IN BRACKETS

DELIVERY/INSURANCE PRICES
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NEVADA..

ceesseeseess JALK TO THE WORLD

TALK KENWOOD TALK ATU'S i
We are now ofﬁc1all ppointed Kenwood dealers TM 1000 1 KW ALL BAND ATU b2
for the South _ ; Coast - and carry the Using our high power roller coaster this ATU gives effortless
complgte h matching of all long wire, G5RVvertical and coax fed antennas
range in stock. Standard Model TM1000. £168
Heres a ' ¢ Balun Model TM1000B £199
selection:- Standard TM1000 Kit Form £138

TS950SD New Digit HF Transceiver

...... £3199
TM 231E 2 Mtr mob. £289
TM 431E 70cm mob. £318
TM 701E 2/70cm mob. £469
TR 751E 2/70 mobile £599
TH 75E 2/70cm H/held ......cvccveveinorecreernanens CALL
TS 711E 2 Mtr Multi Mod (s/soiled) .............. £799
TS 440S HF £1138
TS 940S HF £1995

(Add £5.75 carriage for all models)
BUILD YOUR OWN AMPLIFIER OR ATU WITH OUR
RANGE OF HIGH POWER COMPONENTS

Roller Coaster 30 PH.........ccooceeenuececenene
Var. cap 250 pF (8kV) -

Var. cap 250+ 250 pF (8kV)
Var. cap 750 pF (4kV)

Tums Counter (For Roller).........ccccevence-
Empty ATU Case £26.00
2kW Balun Assembly ....cccoienveienennans £28.00

TALK ICOM‘

TALK SCANNERS

We have just been appointed ICOM
dealers for the South Coast.......Call

Paul Martin our ICOM specialist
for info and prices.
IC - 28E ..uocvirinesennsnsensessinies Call

IC - 4SE 70cm H/held..
IC - 32E 2/70 H/jheld....
IC - 3210E 2/70 Mobile...
IC - R7000 Receiver....

IC - R71E Receiver..
IC - 725 HF TCVR...
IC - 735 HF TCVR...
IC - 751A HF TCVR
IC - 761 HF TCVR......
IC - 228H 2m/45W .... o
IC - 448E 70/25W ...............

TALK ACCESSORIES

REMOTE MAST HEAD SWITCHES
NEVADA HF2 £39.95

We probably carry the largest stocks of scanners in the U.K.
Our New Bumper Catalogue features all the latest models.

Here is a selection:- ABIS SCANNER
New Jupiter 11 H/held . £299 PRE-AMP 25 2100 we
New Jupiter 11 Mobile . £379 « 252100 MHz i
BEARCAT * Low noise GAAS Fetfil
2% %T H/he}g ......... ﬁgz * Variable Gain
1 T H/held......... P )
100 XL H/held SWltf:hable Band
55 XL H/held.... Fasstillers .
590 XLT Mobile NOW IN STOCK
760 XLT Mobile £79.95
145 XL Base.
175 XL Base

STOP PRESS STOP PRESS
JUST ARRIVED

The new fairmate H/Held Scanner. Just

look at its incredible specifications.

% 1000 memory channels

T 210 XL Base.
Black Jaguar BJ200 111.................
Sony Air 7
Sony Pro 80

SCANNER ANTENNAS

Nevada Discone (50 - 700 MHz) . £24.00
WB1300 Discone (25 - 1300 MHz)£59.95
PAL1S Colinear (100 - 960 MHz) . £49.95

* 25 MHz-1300 MHz

*® Wide Band FM/narrow FM/AM
All fully selectable with many more
features. Full details next month.

£299 (charger extra £7.76)

Freq:- 1.8 - 18SMHz
Connections:- S0239
Power:- 1,000 W Pep

TALK AMPLIFIERS

NEVADA CAS - A2 £49.95
Freq:- DC - 1.3 GHz
Connectors:- ‘N’

Power:- 150/300 Watts
SADELTA XL30 Mic

A new electret base mic,

that will give your Kenwood,
Yaesu, Icom, or other leading
brand of Transceiver extra
‘punch’ and ‘clarity’. The mic a8
may be powered from the _di8
Transceiver direct or with
an internal PP3 battery.
Introductory Offer £39.95
SADELTA CM 40 Mic
As the XL 30 above, but with Vel/Tone controls
Introductory Offer £49.95
NEVADA DUMMY LOAD

A professionally built 50

MOBILE AMPS

B150 180W (26 - 30MHz)
B300P 300W (6 - 30MHz + preamp) £147 52
B550P S00W (6 - 30MHz)............

B303 200W (6 - 30MH2)..............

TCS0 15W (50 - $2MHz)................
BRL3S 45W (26 - 30MHz) ... "
BRILA40 70W (26 - 30MHz) ...

BRL31 28W (26 - 30MHz)

TC50DX 50Mhz amplifier

B250 250W (6 - 30MHz) 24 volt
737 80W (26 - 30 MHz).................
735 35W (26 - 30 MHz)........... .

BI110 110W (142-170 MHz)

BASE AMPLIFIERS

B132 240W (3-30 MHz) .......cc.vvnvveeee £129
BV131 250W (26-30 MHz) ............... £115
B507 300 W (3-30 MHz)............ceu... £278

Ohm dummy load that

is good to 3 GHz!

using ‘N’ type connector
Introductory Offer £29.95

SEND IN NOW JUST £2 FOR OUR NEW

BUMPER CATALOGUE (INCLUDES £2 VOUCHER)

NEVADA COMMUNICATIONS......WE TALK YOUR LANGUAGE |

189 LONDON ROAD, NORTH END, PORTSMOUTH, PO2 9AE ORDER HOTLINE (0705) 662145



Some observers consider the
radio hobby is dying. Others
state that the pastime,
whether from a transmitting
amateur, short-wave listener
or constructor’s point of
view, is at least in terminal
decline.

National radio societies
the world over, with the pos-
sible exception of Japan, are
reporting falling member-
ship and a dramatic drop in
the number of young people
taking up the hobby. Not so
many years ago, it was not
uncommon to find radio en-
thusiasts working in all as-
pects of the radio and elec-
tronics industry. Suddenly
however, the majority of
young people in industry
seem to have become very
much computer-orientated.
Digital electronic systems
are their reason for being,
and radio communications
and the other aspects of
electronics as a job or pas-
time seems, with few excep-
tions, to have lost the ability
to attract new and younger
blood.

Why should this be? A
walk down the main shop-
ping areas of almost any
town within the UK will
show that there are many
outlets for consumer elec-
tronics. Many towns have
shops where components
can be bought and, for those
not fortunate enough to have
direct access to shops, there
are the various mail-order
companies. Despite this, the
hobby is still not attracting
youngsters at the rate it
should be, especially when
the potential career pros-
pects are considered.

1 believe that the fall-off
in recruitment - so to speak
- is due to the almost total
lack of publicity for the ra-
dio hobby in the UK. Cer-
tainly, in the last 20 years or
so, the public have become
aware of many new areas of

new technology. Colour TV,
video recorders, computers,
microwave cookers, CB ra-
dio, all are known, used and
talked about by the public at
large. It is not uncommon to
find five and six-year old
children at work on comput-
ers during their school time.
This has come about
through advertising and is
usually accompanied by ex-
cellent public relations.
Availability of the product
and necessary  ancillary
equipment at reasonable
prices, backed by excellent
user-friendly instructions and
handbooks ensured success.

Radio hobbyists have
always had the reputation of
being a little odd. Perhaps
we are, but the image of the
eccentric radio amateur pro-
moted by the late and great
Tony Hancock, hasn’t worn
off since that particular pro-
gramme was made nearly 30
years ago.

The onset of the im-
ported CB radio craze - for
that’s what is was for very
many people - brought the
radio hobby to the notice of
the popular media. Unfortu-
nately, and with very few
exceptions, the mass media
within the UK did not know,
or could not be bothered to
find out the difference be-
tween licensed amateur ra-
dio stations and the Ameri-
can influenced CB service.

If CB radio had been in-
troduced to the United King-
dom some 20 years ago, the
service could have devel-
oped into a form which
would have made it much
more acceptable to every-
one. As it was, those with
the power to assist in these
matters chose to look the
other way and pretend that
the need did not exist. Un-
fortunately for all, the arri-
val of American ‘CB’ films
suddenly provoked a great
surge of interest. Just as sud-
denly the service was legal-
ised, but the transatlantic in-
fluence meant that the ordi-
nary English speaking lis-
tener needed an interpreter
to use the 27MHz f.m. chan-
nels!

Many people were
against CB radio but I must
honestly state I was for the
service. Fortunately, for the
most part, the ‘cowboy’ im-
age has passed. The service
has settled down and has
been been naturally
moulded to serve our cuiture
and provided the introduc-
tion to radio communica-
tions that eventually led
many people onwards from
CB to amateur radio.

This is the main reason
why everyone actively in-
volved in all aspects of the
radio communications
hobby should support the
proposed amateur radio nov-

ice licence. I fervently hope
that we get this facility in
the UK. The novice system
could form a major part of
the drive to attract newcom-
ers to the hobby...if it is
coupled to a properly organ-
ised public relations drive.

Publicity for the radio
hobby in Britain has usually
been of a negative nature.
Often it has been the result
of a court case, or report in
the media with only a tenu-
ous connection to the hobby.
Such reports can appear un-
der headlines such as “Radio
Ham obliterates emergency
communications” or “Radio
ham eavesdrops on neigh-
bours ‘phone calls” and so
on.

Cases similar to those
mentioned have appeared in
the national press in various
forms and under misleading
headlines. Although many
incidents have no connec-
tion with the hobby of radio,
the negative publicity is read
by many people.

America seems to be the
home of public relations.
Fittingly, the national soci-
ety, the ARRL, representing
the transmitting radio ama-
teur, novice and listener in
the USA, , certainly has a
high profile when it comes
to publicity. You can be sure
that there aren’t many
people in North America
who don’t have some idea

what a ‘Radio Ham’ is!

The national society, the
Radio Society of Great Brit-
ain really does need the full
support of their members to
promote the hobby.

For too long, we’ve been
that odd little group (you
know...the people who hide
themselves away in little
rooms or sheds at the bottom
of the garden or under the
stairs) who only seem to ap-
pear at garden fetes and ex-
hibitions. It's time we stood
up and show ourselves to be
what we are and that the
hobby can lead to a lifetime
interest or career for many
people.

So, to help the hobby
live on into its second cen-
tury, why don’t we all help
each other? Why can’t more
experienced enthusiasts lend
a hand to schools, clubs,
youth organisations and
other groups? For many
years, dedicated teachers
(often licensed amateurs)
and club leaders have en-
couraged beginners. PW ap-
plauds them, and will with
Short Wave Magazine con-
tinue to support the hobby
with constructional projects,
technical features, news, lat-
est developments and his-
torical articles and much
much more! Why don’t you
support yourself, your club
and your hobby by helping
others start off?

To survive into the next
century, the radio hobby
must have a public face. The
RSGB'’s efforts in this direc-
tion must be supported by us
all. Stand up and be counted.
Evangelise! Make sure you
get the right publicity! Tell
your local paper! They are
all interested if it is LOCAL.
PW, accompanied by Short
Wave Magazine, will be
with you all the way.

Merry Christmas, Happy
New Year and great radio
for the 90s!

We apologise for the increase in the cover price to £1.60. However, we feel sure that readers will appreciate the
higher quality reproduction that our whiter paper brings to the new-look Practical Wireless.
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Send your letters to the Editorial Offices in Poole, the address is on our contents page. Writer of the
Star Letter each month will receive a voucher worth £10 to spend on items from our PCB or Book
Services, or on PWhack numbers, binders, reprints or computer program cassettes. And there's a £5
voucher for every other letter published.

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

Dear Sir,

| implore you to print
the following words
from the heart.

A few days ago the
Council of the RSGB
closed down my local
repeater GB3NA. They
told usthe UKFM Group
(Northern) was suffer-
ing from “Abuse”. The
DTI refuted this saying
they , the DTI, were
satisfied that there had
been no abuse and that
they were satisfied as
to the operation of
GB3NA. The council did
NOT give sufficient time
to consult the GB3NA
group. We were given
48 hours. | deplore this
action which shows the
RSGB is out of order,
out of date and out of
touch. | doubt whether
the RSGB would pub-
lish my comments
hence my letter to your
goodselves.

The RSGB may hold

The RSGB replies:

licenses for the repeat-
ers but they do NOT
issue them. [ pay my
licence fee to a more
professional body..the
DTI.

The real reason for
the closure of GB3NA
was | believe, a clash of
personalities. This has
been around for ten
years. Meanwhile the
amateur radio operators
have been denied the
use of GB3NA.

| thought | had joined
the RSGB to protect my
interests but alas | was
wrong. There wasaway
to settle the clash of
personalities but the
RSGB choose to ignore
it.

| feel sorry for some
amateurs who because
of disability and ama-
teurs who are not al-
lowed base antennas for
propagation. Because of
the Yorkshire terrain

some amateurs who for
one reason or another
cannot afford high
power equipment, have
difficulty on simplex
frequencies and conse-
guently distance is lim-
ited unless you are a
higher QTH. GB3NA is
the real go-between
with friends.

There will always be
a clash of personalities
so why ‘punish’ the rest
of us? This move by a
faceless minority leaves
little to be desired and
would appear to set a
new precedent to close
repeaters ad-lib. Anyone
who is genuinely ag-
grieved should stand up
to be counted NOW!

J. Caledon-Scott
G4LRS (Life member
GB3NA group),
Barnsley,

South Yorkshire.

Mike Dennison G3XDV, Assistant to the Secretary / Chief Executive of the
RSGB (deputising for David Evans G30OUF, who was unavailable at the time)
provided , on seeing a Copy of Mr. Caledon-Scott's letter the foliowing reply

in answer.

“For some time the Society has received complaints from a number of
sources about the operating practices of some users of the South Yorkshire
VHF repeater GB3NA. The RSGB's Repeater Management Group sent a letter
to the local repeater group the UK FM Group (Northern), about this several
months ago. At the last meeting of the Council- the RSGB's elected governing
body- it was decided to close the repeater down for one month whilst officers
of the Society had meetings with the repeater group and others in the
repeater’'s coverage area to discuss how to improve operating standards. It
must be emphasised that there is no suggestion that the UK FM Group
(Northern) are operating the repeater illegally. Council’'s decision was made
after careful consideration of views put by the DTI, the Society's own
specialists and local elected representatives.

Although the DTI have been involved and have made a visit to one station
in South Yorkshire, it is understood that they do not regard the abuse as
serious enough for them to act further. However, the RSGB feels that, as
licence holder for the repeater, it has a responsibility to ensure that operating
standards are as high as possible. The closure was simply to create a climate
which would lead to positive decisions on cleaning up the behaviour of a small
but vociferous number of repeater users”.
Mike Dennison G3XDV, RSGB.
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GB3NA Update

As we were preparing
forpress, the RSGB pro-
vided an up-date on the
situation and we are
pleased to hear that
GB3NAreturnedto serv-
ice on Thursday Novem-
ber 23. The RSGB aiso
took the opportunity to
remind us that they had:
"Negotiated with the
licensing authority for
permission to run ama-
teur repeaters in the UK
some 17 years ago. That
the UK was one of the
first countries in Europe
to have repeaters.

The Society has ne-
gotiated each of the
400+ repeater licences,
including GB3NA.

They hold and pay for
each of these licences
plus public liability insur-
ance for all repeater
groups.

The RSGB admini-
sters the repeater net-
work, provides informa-
tion and technical sup-
portand holds contracts
with major site owners
offering favourable
terms for repeater
groups.”

G3XFD comments:

It is indeed unfortunate
that such things are hap-
pening inamateur radio.
Other repeaters appear
to have problems and |
have had some personal
experience of some odd
operating standards (to
say the very least) since
my return to v.h.f.
(144MHz band mobile
working). All | can say is
that such behaviour
from a small minority can
doourhobbyagreat deal
of harm, particularly
when the incidents are
reported in the mass
media (often withoutthe
full facts!). | can only

implore everyone to
work together and give
amateur radio a positive
image. Be first with the
good news! Readers
should also be aware
that January's Keylines
were written before the
GB3NA shut-down
came to our attention.
Editor.

Dear Sir,

There is a follow-on to
the fancy box law, which
| am sure the author has
inadvertently overlooked.
It states that: “The only
way to discover the fault
in a failed project, is to
retrieve it from the junk
box six months later and
strip it down to recover
the components.”

| would like to add
another law (origin
unknown), which states
that: “The very first QSO
made on a new antenna
will be the best DX that
one has ever worked,
from then on the antenna
system will perform
neither better nor worse

_than its predecessor”.

R. A. E. German G30ZT
Southampton

Sir,

| feel | must write to you
to say how much |
enjoyed the "Wordsearch"
competition, it's a nice
change from the heavy
technical majority of
PW's content.

Amateur Radio consists
of a good number of
enthusiasts who are
much older than they
would like to be and
don't have much use for
the high-tech stuff.

S.A. Carrigan G4OUJ
Wardie

Rochdale
Enjoy this January's
competition!!! Editor
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Clues
Across

7 Sunny radio signals (5)

9 RA 17L is nearly mischievous (5)

11 Moming frequency (1,1)

14 Prefix for Bolivia (2)

15 G

16 CMor CO (4)

18 Limited Warrington company initially (1,1,1,1)
20 Prefix for Estonia (2)

21 Transmission connections between numbers (5)
23 Prefix for Norway (2)

24 19th Century high frequency experimenter,

n

I
I
I
I
I
I
I
I 20
Sir Oliver (5) |
25 Fishy receiver?! (5) I
29 Prefix for Spain (2)
30 Stay on station (5) I
31  Prefix for Pakistan (2) |
32 Tedious contact waves on Severn (4) |
34 River meet (4) I
35 Frequency twinner (7) ta
36 Prefix for Chile (2) |
37 Volume increase will turn (2) |
39 Abnormal reception or eccentric enthusiast! (5) I
41 Marvellous het (5)
4 Random access memory for |
sheepish computer (3) | -
45 Speak (3) I
Down I
1 Regulatory body for independents (1,1,1,) | =
Initially noisy measurement (1,1) |
Old man (1,1) I
I

3

4 Prefix for Japan (2)
5 Prefix for Korea (2)
6

ompetition Corner

1 Crystal manufacturers (1,1,1)
) Meaty:enthusiast (3): 000 e T T T T T R R e e

2 3 4 5
7 ] 10
12 13 14
16 17 18 19
21 22 23
24 25
26 27 28
30 n
32 34
ar
39 40 a4 42 43
45

8 Region (4) I Enefco House, The Quay, Poole, Dorset BH15 1PP.

10 RST or Q (4)

13 Part 6 of Making Waves takes to the air
reflectively (5)
14 Prison rooms in parallel (5)

17 Twin white bear transistor (7) | Name

19 Less blessed gets signals (7) |

21 Dependent resistors need low weight (5) I Address

22 Hear reliable noise (5)
26 Connecting lead (5)

_ Closing Date 11 January 1990.
12 Smaller than average equipment (5) | The Editor's decision on the winner is final, no correspondence
will be entered into.

Complete the crossword, fill in the form below and send your entry
Locator (3) I to PW Publishing Ltd., January 1990 Crossword Competition,

27 Important controls for twiddling! (5)
28 FT manufacturer (5)
33 Transmission brink (4)

34 Snare antenna catches several bands (4)
36 Common CB location (3)

38 Give money for equipment (3)
39 Frequency modulation (1,1)
40 Sheffield suppliers (1,1)

Postcode

42 G prefixed area (1,1)

43 Mail order component company (1,1) I_Ij

Subscription

[ ] Vouchers (please specify)

PRIZES...PRIZES.. PRIZES... PRIZES...PRIZES...PRIZES...PRIZES

First prize winner can choose either a one year PW subscription or

£20 in vouchers for the book service.

The two runners-up can choose from either a six month PW subscription or
£10 in book vouchers.
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Kit News

The latest edition of the
Kit News news sheet is
available from Cambridge
Kits if you mention Practi-
cal Wireless when you
send them a 9 x 4in enve-
lope. It contains details of
the Kits available as well as
tips and modifications.
Each kit is supplied com-
plete with case, screws,
etc.

Cambridge Kits, 45
Old School Lane, Milton,
Cambridge CB4 4BS.

QRP Contest

The eighth annual Prac-
tical Wireless 144MHz
QRP Contest willtake place
on Sunday 17 June 1990
0900-1700UTC.

The transmitter output
power will be limited to
three watts as usual. Full
rules will be published in
due course in Practical
Wireless. Contest adjudi-

Motorised Antenna Mount

Among their satellite products, Chaparral Communi-
cations Inc have the PolarMotor. This is a motorised
satellite antenna mount with a range of features. The
drive components are fully encased and it has been
designed specifically for the European satellite commu-
nications market.

The PolarMotor translates electrical commands from
the sateliite receiver into mechanical location require-
ments for a dish of up to 1.3m. It then physically moves
the dish into the correct position to receive signals from
specific satellite.

Itis capable of a full 180° horizon to horizon arc and the
integrated gear drive moves the PolarMotor through the
180°arc in less than 50 seconds.

The PolarMotor will be available from January 1990
and the price should be around £199.00. It is shipped
completely assembled and factory tested and comes
with an installation manual.

Chaparral Communications, 10 Campbell Road,
Hanwell, London W7 3EA. Tel: 01-579 6587.

~ The G-ORP club will be | countries on many bands.

Mid Winter Sports Fiuas

‘holding the annual mid

winter sports during the
period December 26 to

Not a contest as such, but
is ideal for the Christmas
period. Details from

cator: Neill P. Taylor | January 1 inclusive. An | George Dobbs G3RJV.
G4HLX. opportunity to work many ! Tel; (0706) 31812,

DUBUS Contest

In order to further DX activity, DUBUS Info sponsors annual v.h.f./u.h.f. contests. These contests are held on the last full weekend of January,
March, May, July, September and November from Saturday 1400 to Sunday 0200UTC.

Eligible entrants are all European radio amateurs {single op), operating within the terms of his/her normal licence.

The frequency band and the mode (c.w. only or mixed) determine the section. For example a 430MHz station using ‘phone (and maybe c.w.)
would be in the 430/mixed; a 144MHz station working solely in c.w. would be in the 144/c.w. section. A station may enter only one section for
the duration of one contest.

The contest call is CQ DX TEST in ¢c.w. and CQ DX CONTEST in telephony. The contest QSO exchange consists of RS(T) and the European
QRA locator, e.g. 579 EL68f.

Scoring 144 432 1296 2320-5760 10386MHz
1-100km 0 0 0 1-75km 0 1-30km 0
101-200km 0 0 1 76-150km 1 31-60km 1
201-300km 0 1 10 140-250km 10 61-150km 10
301-500km 1 10 100 >250km 1/km >150km 1/km
>500km 1/km

501-700km 10 100

>700km 1/km

701-1000km 100

>1000km 1/km

Squares™ 1 3 5 10 10

The final score is the product of QRB points and QRA square points. For example 3000 QRB points and 25 squares on 23cm would earn you
a total of 3000 x 25 x 5 = 375000 points.

Each section’s best three entries will receive a certificate. The callsign accumulating the highest number of points per mode during the calendar
year will be awarded the DUBUS DX Trophy.

Neither duplicate contacts nor those via artificial or extra-terrestrial reflectors and through transponders/repeaters count any points. The partner
station’s QTH information should permit an accurate enough distance determination.

Contest logs should be submitted to the adjudicator(s) not later than the last day of the month that follows the contest.

Logs for 432MHz and above go to:

Frank Fischer DLAEA, Maarweg 135a, D-5000 Koeln 30, West Germany.

Logs for 144MHz go to:

Edmund Ramm DK3UZ, PO Box 1338, D-2358 Kaltenkirchen, West Germany.
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Enhanced
Teststation

Crotech Instruments
Ltd., has launched a new
oscilloscope-based
Teststation, the 4445.This
combines a dual-channel
25MHz oscilloscope with
a frequency counter and
function generator in one
package.

The frequency counter
is a 20Hz to 356MHz unit,
with an B-digit display.
Measurement accuracy is
+20p.p.m. with a
+30p.p.m. stability from 0
to 50°C.

The function generator
operates over a five dec-
aderangefrom 1to 100kHz
and generates sine, square

and triangular waveforms
as well as a t.t.l. output to
an accuracy of +5%. The
output drive level is up to
7.5V (peak to peak) into
600Q and 15V (peak to
peak} into an open circuit.
Source impedance is
600Q.

Crotech Instruments
Ltd. Tel: {0480) 301818.

« 2in. The reddi-match system provides a 50Q feed for a

A 28MHz Yagi
With the sunspot cycle due to peak sometimes early

in 1990, the 28MHz amateur band couldn’t be better.
The Cushcraft Ten-3 is a high performance, 3-ele-

ment, Yagi. It has a 2.4m boom and fits a mast size of 1.5

standard PL259 connector. The antenna is power rated

for 2000W p.e.p.

The manufacturers mention an 8dB forward gain and
a front to back ratio of 25dB.

Look for stockists of Cushcraft products in the adver-
tisements in Practical Wireless this month.

John Murphy EI4FO
Died 3.09.89 aged 28
Amateurradioin County
Wicklow suffered a great
loss at the death of John
El4FQ, afterashortiliness.
While John's life was short,
his contribution to amateur
radio was immense.
John became inter-

Longer Lasting...

batteries on sale nationwide.

Duracell have introduced their new battery onto the market. Apparently it lasts
up to 20% longer, contains little mercury (0.02%) and no cadmium and has a shelf
life of four years with the date stamped on both the pack and battery. Some packs
of batteries also carry a Duracsll Battery Guide in the pack. You should see the new

ested in radio shortly after
leaving school and quickly
became licensed asaClass
A operator. He then set
about encouraging others.
He gave courses for both
the theory and c.w. exams

RAF Award

The Worked RAF Waddington Club Members Award
is designed to promote the club and encourage on the air
activity between club members and all other radio ama-
teurs.

The award will be available to all licensed amateurs
and s.w.l.s who have made simplex contacts or heard 25
club members on or after 6 November 1989.

To claim the award, log extracts including callsign,
date, time, frequency, mode and club membership
number of the station worked, should be submitted to
the club secretary. Submissions must be verified by two
licensed amateurs but this requirement is waived for club
members.

The cost of the award wili be £1 (or 50p to club
members). A list of club members callsigns is available
from the club secretary on receipt of an s.a.e.

Dave Bloomfield GOKUC, 8 Sunningdale Drive,
Boston, Lincs.

Practical Wireless, January 1990

in Bray and Wicklow. Of
the 75 callsigns in Wick-
low, John was responsible
for teaching 50 of those.

His encouragement to his

' students gave them great

confidence.

While he was a keen
DXer on h.f. (both c.w. and
‘phone), John's greatest
love was v.h.f. Indeed his
shack has a whole wall of
QSLs from all over Europe
worked on 144MHz s.s.b.
He was always alert to
Sporadic-E, auroras, etc.,
and often activated the
1072 square from Wicklow
Head (the only part of El in
that square).

John will be sadly
missed by all who knew
him, especially the many
amateurs and s.w.l.sin Co.
Wicklow. EI7GK

Voltage Indicators

Two new instruments available from TMK are simple,
hand-held voltage testers.

Both models use two probes to measure a.c. and d.c.
voltages to 440V in seven ranges with |.e.d. indication and
input protection to 500V. Electromate also indicates
voltage polarity, has a diode and lamp check facility as
well as audible and visual continuity testing. This unit
measures 152 x 53 x 30mm. Whereas the Voltmate only
measures 185 x 32 x 32mm.

Electromate costs £ 33.75 and Voltmate costs £4.95
{both prices excluding VAT).

TMK Instruments, Building 3, GEC Estate, East
Lane, Wembly, Middlesex HA9 7PJ. Tel: 01-908 3355.




Bouvet Island
Expedition

After almost two years
of discrete development,
planning and negotiations,
if all goes as expected a
12-member radio operat-
ing team led by the Legion
of Indianapolis DXers will
attempt to start off the new
decade with a bang when
they land at Bouvet Island.
Beginning on February 2,
they should be there for a
10-12 day scientific re-
search/radio operation.

The group consists of
an 18-man landing team
which includes geochemi-
cal, marine biologic and
paleontological research
scientists, survival and
rescue experts, scuba di-

Where is that Satellite?

Swift Television Publications are offering a more
unusual satellite service for installers. They will produce
a print-out for any location listing the azimuth and eleva-
tion (for fixed satellite systems) for the 30 satellites
which beam signals across Europe. For motorised polar
mount dishes, modified polar and apex elevation angles
are given.

The cost of each print-out is £3.00. If you would like
further details, contact:

Swift Television Publications. 17 Pittsfield, Crick-
lade, Swindon, Wilts SN6 6AN. Tel: (0793) 750620.

Both alternating and direct

vers, rock climbing special-
ists, emergency medical
technicians and a two-man
film/photography team
representing the National
Geographic Society's
Magazine and the televi-
sion programme Explorer.

The radio operating
teamwillestablishand man

Hot & Cold
DMM

The latest GoldStar 84
series digital multimeter
from Alpha Electronics can
also double as an accurate
digital thermometer. The
8433, shown in the photo-
graph, can measure from -
20 to +150°C with the

current are measured to
10A, resistance to 20MQ
and capacitance to 20pF
with a 1pF resolution.

The unit comes with
safety test leads, battery,
spare fuse, operator's
manual and temperature
probe. It costs £64.50 ex-
cluding VAT.

seven transmitting stations
(3s.s.b.,,3c.w.and 1 satel-
lite). They aim for simulta-
neous contest-style opera-
tion intended to provide
two-way radio contacts or
s.w.l. receptions with all
interested DXCC chasers
world-wide. Special em-
phasis will be given to
Pacific rim stations and low-
band enthusiasts. They
should be using all ama-
teur bands from 1.8 to
28MHz including the new
WARC bands as well as
the OSCAR sateliite.

The callsign to look out
for is 3YOB.

BoplaFlex cable glands provide a direct connection
between enclosures and cables. A synthetic rubber seal
provides waterproofing and protects against the ingress
of dust. The cable glands are moulded in glass-filled nylon

.and are coloured light grey to match Bopla's range of

enclosures.

A slotted internal structure provides strain relief for
the cable and a ratchet construction prevents excessive
tightening during assembly. They are available in eight
sizes, for cable diameters from 7 to 36mm.

Bopla Ltd., 29 Faraday Road, Aylesbury, Bucks
HP19 3RY. Tel: (0296) 399999.

~ High Power Capacitor

Nevada have intro-
duced a new addition to
their range of British made
a.t.u.components, a 750pF
high power variable capaci-
tor. The capacitor uses high
quality material and each
oneis hand assembled and
tested before despatch.
The capacitance range is
from 2 - 750pF, it weighs
600g and measures 145 x
100 x 105mm. The TC750
is priced at £28.

Nevada, 189 London
Road, North End,
Portsmouth, Hants PO2
9AE. Tel; (0705) 662145.

supplied temperature
probe.

The large and clear
liquid crystal display indi-
cates d.c. voltage to 1000V
and a.c. voltage to 750V.

AlphaElectronicsLtd.,
Unit 5 Linstock Trading
Estate, Wigan Road,
Atherton, Manchester
M29 0QA. Tel: (0942)
873434.
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Catalogues

A wide variety of cata-
logues have arrived this
month, all different shapes
andsizes. Atoneendthere
are the Electromail and
Maplin catalogues and at
the other there's price lists
and information sheets
from Jandek.

The Electromail cata-
logue weighs some
1.87kg! Some of the new
products included in the
November to February edi-
tion are Sharp calculators,
advanced graphic i.c.s,
microprocessor crystals,
infra-red emitters and de-
tectors, weather resistant
tywraps and satellite cable
- to mention only a few.
You can order from the
Electromail catalogue, us-
ing your credit card, 24
hours a day. Mail order
transactions must be ac-
companied by a cheque or
postal order. Electromail,
PO Box 33, Corby,
Northants NN179EL. Tel:
(0536) 204555.

The Maplin catalogue
is some 575 pages in
length. With this issue
comes an offer of a handy
continuity tester with all
orders over £10. Recog-
nising the increased inter-
est in communications,
this section has been in-
creased by one third and
includes a range of new
mobile transceivers. The
similarly expanded com-

puter section features a 3-
button serial mouse to-
gether with a 3-button
track-ball, ideal for creating
graphics. You can place
credit cards orders day or
night with Maplin too. Al-
ternatively you can visitone
of their twelve shops, all
the addresses are given at
the front of the new cata-
logue. The telephone
number for mail order is
(0702) 554161.

The new colour cata-
logue from Henry's is avail-
able by post or from their
shops. The cost is £1.00
forcallersandans.a.e. with
a £2.00 stamp for mail
order. The catalogue con-
tains purchase vouchers
totalling £90.00. Supple-
ments are regularly issued
and there are three avail-
able now, testinstruments,
electronic components and
security equipment.
Henry’s Audio-Electron-
ics, 404-406 Edgware
Road, London W2 1ED.
Tel: 01-723 1009 for
components and 01-724
0323 for communica-
tions.

Jandek have a range of
kits now available, details
of which can be obtained
from their price list/infor-
mation sheet.

Jandek, 6 Fellows
Avenue, Kingswinford,
West Midlands DY6 9ET.
Tel: (0384) 288900.

Multi-function
Meters

Six new pocket-sized
digital multimeters are now
available from Cirkit Distri-
bution which offer a com-
bination of facilities previ-
ously found only on larger,
more expensive, units.

The TM multimeters
range from the basic
TM5315B (which features
d.c.anda.c. voltageranges,
direct current measure-
ment, resistance as well
as continuity and diode
testing) to the advanced
TM175. The top of the
range model also meas-
ures capacitance from 2nF
to 20pF, frequency up to
10MHz, hfe, logic, tem-
perature and l.e.d. test
facilities.

The prices for these
meters start at under
£20.00. For more details,
contact:

Cirkit Distribution
Ltd., Park Lane, Brox-
bourne, Herts EN10 7NQ.
Tel: (0992) 444111.

: Special Event Stations :
em To celebrate the birthday of Robert Burns, this station will be operated

by Ayrshire RAYNET from the Land O'Burns Centre in Alloway on Saturday January

27 The station will be active on 146MHz f.m., 3.5/7MHz ‘phone and 14MHz RTTY,
% AMTOR and ‘phone.
TheraisacommomommMszzecamﬂcatefmaﬂcontactsands.wl reports.
UK stations need to send a second class stamp with their QSL card or 8.w.l. report,
EECoountmsdeHC and other countries 2 IRCs. Send to PO Box 36,
i Prestwick, Scotland KA9 1AL,
G meo&mmamnmthusstatnon contact:
Ry - GM4SUC. Tel: (0292) 43127.

NEW STYLE PW save up 10 £3.50 - SUBSCRIPTION RATES HELD UNTIL 31.1.90

If you already have a subscription you can still take advantage of our offer, but you must quote your subscription number.
Please indicate the type of subscription required:

PRACTICAL WIRELESS 1YEAR

0 £156.50 (UK) (NEW RATE WILL BE £19.00 AFTER 31.1.90)
0 £18.00 (Europe) (NEW RATE WILL BE £21.00 AFTER 31.1.90)

0 £19.00 (Rest of World) (NEW RATE WILL BE £22.00 AFTER 31.1.90)

SHORT WAVE MAGAZINE 1 YEAR
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VOL @ SOL ?COM

PUSH-ON VHF /UM
POWER : DUAL

These new models from ICOM add a new
dimension to the mobile scene. Enjoy the freedom
of the open road and experience the advantages
of simultaneous dual-band operation.

They are capable of receiving on both MAIN
and SUB bands at the same time. While operating
on one band, you can monitor a second band for
activity. It is very easy to switch between the MAIN
and SUB bands allowing you to reply immediately
to calls received on either bands.

Full duplex operation lets you transmit on one
band while receiving on the other for tele-
phone style contacts. Each band
con be independently

1€-2500

430/1200MHz
70cms 35W
23cms 10W

lcom (UKI Ltd.

" Dept PW, Sea Street, Herne Bay, Kent CTS BLD Tel: 0227 363859. 24 Hour._ _' L

EIVERS
1C-2400

144/430MHz
2mts 45W

70cms 35W

IC-2400E
BAND FM TRANSCEIVER

regulated using separate volume and squelch
controls.

Both models incorporate 20 memory
channels and a call channel for each band, these
memory channels store all the information needed
for repeater operation.

For 23cms operation the IC-2500 features a
AFC function which automatically tunes the
receive frequency to the transmit station
trequency. The AFC function eliminates the need
to retune if a stations transmit frequency is off
centre.
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Count onusl

HF ALL-BAND
TRANSCEVER

il T D DR : _
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e Amateur Bands The ICOM IC-751A was created for the ham operator who demands
160m - 1I0m high performance whether entering contests, chasing DX or just simply
& enjoying the shortwave bands. It is an all mode solid state transceiver
e General Coverage ithahost of features designed for the crowded HF bands of today.

Receiver. Additional features include 9MHz notch filter,
G adjustable AGC, noise blanker, RIT and XIT. A receiver pre-amp and
o 105db Dynamic attentuator provides additional control when required. The FL32
Range. 9MHz/500Hz CW filter is fitted as standard with CW sidetone on Rx and

TX modes. On SSB the new FL80 2.4Khz high shape factor filter is fitted.
e 100W Ovtput The transmitter is rated for full 100% duty cycle with a high
(4OwA.M.) performance compressor for better audio clarity. With 32 memory
o channels and twin VFO's, scanning of frequency and memories is
¢ 32 Memories. possible from the transceiver or the HM36 microphone supplied.

e Elecironic Keyer. The IC-751A is supplied for 12v operation but can be used with either

. internal or external A.C. power supply. It is fully compatible with ICOM

e CW Semi/Full auto units such as the IC-2KL linear amplifier and the AT500/100 antenna
Break-in. tuners.

o Options available:- PS35 internal AC power supply, PS15 external
e HM36 Microphone. AC power supply, EX310 voice synthesizer, SM8 desk microphone
and SP3 external loudspeaker.

elephone us free of charge on 0800 521145 Mon-Fri 0900-13.00 and 14.00-17.30. This service is strictly for
nformation about or ordering lcom equipment. We regret this cannot be used by dealers or for repair
nd parts orders, thank you. . - .
Despatch ne day whenever possible. ' P . E @ -
one orders taken by our mail order dept. instant credit & interest-free HP., -
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It is all too easy, in
these days of the
expensive, all-
singing, all-
dancing Far
Eastern black box,
to forget that
building your own
equipment is an
excellent way of
getting onto the
bands. We also
tend to forget that
power is not
always a
guarantee of
success. Beginning
in this issue and
using these two
ideas, this article,
by The Reverend
G. C. Dobbs
G3RJV, describes
a low power 7MH:z
transmitter. This
easily built
transmitter, using
only a good
communications
receiver, is an
excellent way to
put together a first
Station, or as a
compliment to the
main station.

Fig. 1.1
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The PW Irwell.

A QRP CW Transmitter

Amateur Radio is a strange hobby, on the one hand
most of the equipment we use these days is
commercial, and yet at heart many amateurs would
like to be active on the bands with home-built
equipment. The excuses for not using home-built
equipment usually involve lack of time or lack of
expertise. Some are a little more novel. A valve fan
recently wrote to me bemoaning the lack of new
circuitry for valve equipment. He said with valves
he can understand and visualise what they are doing.
But added that he had noticed in the RSGB
Handbook section on transistors that “silicon is a
conductor with no free electrons when pure, but, it
can be doped with impurity”. The writer added, “Is

this the sort of thing a gentleman would do!?”.

This little project brushes aside all such excuses.
It is inexpensive and simple to build, uses
dependable circuitry and if built with care, should
work first time. It is also a project suitable for any
gentleman, or lady!

The Irwell is a QRP c.w. transmitter for the
7MHz band capable of 3 or 4 watts of r.f. output.
Used alongside a station receiver or the receive
portion of a transceiver, it provides a viable little
QRP transmitter. Currently there is a lot of QRP
c.w. activity on the 7MHz band. Listen around
7.030MHz most days and you will hear a variety of
QRP signals, many of them from members of the
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G QRP Club. You will find them making contacts
all over the UK and Europe, and sometimes more
substantial DX contacts.

These circuits are dependable rather than
original. Experienced constructors of QRP
equipment will recognise the transmit board as the
G3RIJV favourite transmitter circuit and the v.f.o.
board as ‘everyones favourite v.f.0. circuit’. All of
the components are easy to obtain. The only pieces
of test equipment required are an analogue
multimeter, a home-made diode r.f. probe and a
monitoring receiver or frequency counter.

The Irwell is divided into three sections, each
with its own printed circuit board which can be built
and tested individually. Although printed circuit
boards are shown, and these are available from PW,
the circuits could also be built on perforated matrix
board.

The Oscillator

The variable frequency oscillator (v.f.0.) is the
obvious board to build first. It is perhaps the most
difficult board and it is reccomended that this be
built and tested before the transmitter board is
added. I have often heard tales of woe about v.f.o.
construction: oscillators that will not oscillate,
oscillators that refuse to stay on frequency and
oscillators that sound like a sick frog.

The circuit in Fig. 1.1 is a version of the v.f.o.
circuit that has become a classic for radio
constructors in recent years. It has stood the test of
time, being based upon an original insulated gate
f.e.t. oscillator circuit described by W2YM in QST
of December 1966. This is the Seiler, parallel tuned,
form of the Colpitts circuit. A diode is added in the
oscillator gate input to provide a degree of
automatic bias to aid stability. The two stage buffer
amplifier, TR2 and TR3, has negative feedback to
reduce the effects in changes of the output on the
frequency stability of the oscillator.

Whatever the merits of this circuit, it has proved
itself in many variations over the years because it
works. If I require a v.f.o., almost without
exception, this is the circuit I will use. It seems to
combine good frequency stability with a high
output. No matter which circuit is used, good
frequency stability in a v.f.o. depends largely upon

the manner in which the circuit is built and the
choice of frequency determining components.

An oscillator must be built in a sturdy and
mechanically stable manner, wherever possible in its
own screened box. All components must be rigidly
mounted and good solder connections are essential.
The variable capacitor, Cla, is a good quality air-
spaced component. Capacitors C1-4 are part of the
frequency determining circuit and low temperature
coefficient capacitors are required. Negative
temperature coefficient capacitors are often quoted
but are almost impossible to obtain and silvered
mica capacitors are expensive and often large. In
this v.f.o., polystyrene capacitors are used to good
effect.

The tuning capacitor, Cla, has a value of 10pF
which more than covers the c.w. sector of the band.
A Jackson C804 type is ideal if expensive, but a
surplus air-spaced variable capacitor, if it is of good
quality, will also be suitable. I used a surplus
capacitor in the prototype which had a nominal
value of around 30pF and carefully pulled off vanes
until I obtained the required v.f.o. coverage. The
inductor L1 consists of 25 turns 0.4mm enamelled
copper wire close wound on a standard 4.8mm

Fig. 1.2

Cla
moving
vanes
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The completed
Irwell

Fig. 1.3

(3/16in.) former with a core. When the winding is
complete, secure the turns with modelling glue or
beeswax. The windings must be firmly secured to
the formér. Some constructors use modelling cement
but I favour beeswax, melted on the soldering iron
tip and run along the winding.

The oscillator, TR1, and the buffer stages, TR2
and TR3, have differing power supply points. This
arrangement may look complex but it is the easiest
way to allow the v.f.o. to be set onto the frequency
of the station to be worked and yet not to interfer
with this signal during receive periods. These days
many radio amateurs are not familiar with using a
separate transmitter and receiver. The usual
technique was, and indeed still is, to tune the
transmitter v.f.o. onto the frequency of the desired
station and to zero beat the v.f.o. with the station,
this is called ‘netting’. The v.f.o. should not be left
running on the transmitting frequency during the
receive periods but switching a v.f.o. on and off will
result in bad frequency stability.

A common method of preventing the v.f.o.
interfering with reception is to offset the v.f.o.
during receive periods. The ‘netting switch’ method
shown in Fig.1.1 offers a less problematic solution.
Using this circuit all three parameters are met: v.f.o.
on during transmission periods (of course); being
able to switch on the v.f.o. during receive periods to
net onto a station, and having no distinguishable
v.f.0 output during reception in normal use.

In the transmit mode the oscillator is provided
with power from a 12V line, (+TX) only present
during the transmitting state. During receive periods
power comes from a 12V line (+RX), only present
during reception. The +RX line has a potentiometer,
R9, which, in conjunction with a switch S1, offers
two alternatives. Resistor R9 may be adjusted until
TR1 just falls out of oscillation. Since TR1 is still
conducting, and as most of the long term stability
depends upon the working temperature of TR1, the
oscillator will still be on frequency when the full
voltage is restored to TR1. The switch, S1, is used
for the netting facility. If S1 is depressed the
oscillator will come on during the receive condition
and can be heard in the receiver. Diodes D2, 3 and 4
isolate these supplies from each other.

Probe s

1 5 10 15_To
il e multimeter
e AT bl D7 >
Tom e % 8 —
Track breaks at B5 & B9

The v.f.o. is built on a single printed circuit board
as shown in Fig. 1.2. It is not a compact layout
because v.f.o0. circuits are usually more stable if the
layout is not crowded and the interconnection tracks
are well separated. Both the component layout, and
track pattern are shown in the drawings. The board
fits nicely into the inexpensive Minffordd
Engineering Box type A8. The variable capacitor is
secured on an aluminium L shaped bracket which
allows a small 6:1 epicyclic inline drive to be fitted
inside the box. Avoid using the cheaper friction slow
motion drives which are prone to backlash. The
drive has to be accurately aligned with the capacitor
shaft to prevent binding. If in doubt slot the holes for
adjustment and tighten when in position - I always
do that!

The v.f.o. cut-off control, R9, is not mounted
inside the box. The back of the box has two 1000pF
feed-through capacitors for the two supply lines and
a non-capacitive feed-through for the output. Do not
confuse them.... I know of more than one
constructor who has used a feedthrough capacitor
for the output and wondered where the v .f.0. signal
had gone....the capacitor had decoupled it to ground
of course!

The coil former for L1 is mounted vertically by
pushing its base into a tight fitting hole drilled in the
board. The earthy end of its winding is soldered
directly to the board. The top end of the winding is
secured to a stiff tinned copper wire, of 1.0mm
diameter or larger, which connects between C2 and
the fixed vanes of Cla. Another similar wire
connects the moving vanes of Cla to the ground of
the printed circuit board. Capacitor Cl1 is also
soldered between these two wires.

Testing of the v.f.o. is simple, if a frequency
counter is available, this can be connected to the
output and the frequency is read direct. If no counter
is available, connect a short length of wire to the
output and listen for the signal on a receiver tuned to
the 7MHz band. After carefully checking the
component positioning and wiring, connect both
power inputs to a low power 12 volts supply. Close
the vanes of Cla, then the core of L1 may be gently
rotated until the signal is heard at 7MHz, or
displayed on the counter. The frequency will shift
after the lid is added to the box, so cut a hole in the
box lid in line with the core of L1 to enable
adjustments to be completed once the lid is in place.

Shown in Fig. 1.3 is the circuit of a simple r.f.
probe which may be used to align the transmitter
board, but it can also be used to check the output of
the v.f.o. Using this probe and a 20kQ per volt
multimeter the output from the prototype v.f.o. read
about 0.6V.

This concludes building the v.f.o. Part Two will
continue with the transmit amplifier and changeover
board.

Practical Wireless, January 1990



HOW MUCH ?

Shopplng list Transistors
BC238 TR2,3,6 £ 45.00
Resistors BD131 TR8
0.25W 5% Carbon film 2N2905  TR4,5 HOW DIFFICULT
56Q R5,21 2N3819 TR1 -
1000 R16,17 2N3866  TR7 Intermediate
220Q R2,15,19
330Q R8
680Q R10 Coils and inductors
1kQ R6,12,14,18 L1 25t 0.4mm (28 s.w.g.)enamelled
2.2kQ R11 {e.c.) wire on former with core,
10kQ2 R3,4 see text. :
33kQ R7 L2 40ttapped at 20t 0.4mm (e.c.)on T50- |
100kQ R1 2 toroidal core.t
0.5W 5% Carbon film L3 4t thin insulated wire, wound over
33Q R22 L1.
47Q R20 L4 40t tapped at 20t 0.4mm (e.c.) wire.
Rotary potentiometer on T50-2 toroidal core.t
100kQ R9 L5 4t thin insulated wire, wound over
L4.
Capacitors L6 18t 0.4mm {e.c.) wound on a T37-2
Polystyrene foil toroidal core.t
120pF C1 L7 21t 0.4mm (e.c.) wound on a T37-2
220pF C2 toroidal core.t
270pF C26,29 L8 19t 0.4mm (e.c.) wound on a T37-2
560pF C3.4 toroidal core.t
680pF C27,28 RFC1 1mH fixed inductor (Cirkit 7BS series
Disc ceramic suitable).t
100pF Cé RFC2 10t 0.25mm(32 s.w.g.) e.c. wire on a
10nF C8,13-16,18 ferrite bead (Cirkit 26-43000101 type
100nF C5,7,11,12,19,21,22,24,25 suitable)
Screw-in feed-through
1000pF C9,10
Miscellaneous
Electrolytic 16V radial lead Boxes: Type A8for the v.f.0. and J9 equipment case
4.7uF C17 for project §; Relay 12V 2 pole change over,Cirkit
type TRK22 t; Epicyclic reduction drive t; single-
Variable pole latching switch; single-pole non-latching
10pF C1a, Jackson C804 orsimilar, seetext | switch; phono sockets for power; Morse key; TX &
Trimmer RX. connections; interconnecting wire of various
5-65pF C20,23 colours; miniature coaxial cable; insulated feed-
through circuit board pins; 6BA nuts, bolts and
Semiconductors short spacers; earthing tags; a piece of Tmm
Diodes aluminium sheet about 40 x 50mm size; Kknobs to
1N4001 D10 suit.
1N4148 D1-4,6-9,13,14
Light emitting diodes § Minffordd Engineering, Sun Street, Ffestiniog,
D11,12 colour to suit Gwynedd LL41 4NE Tel: (0766) 762572
Zener diode t Cirkit, Park Lane, Broxbourne, Herts EN10 7NQ
6.2V D5 Tel: (0992) 444111.

January 27: The Lancastrian
Rally will be held at the University
of Lancaster. Sue Griffin G1OHH.
Tel: (0524) 64239.

February 24. The Rainham
Radio Rally will be held in the
Parkwood Community Centre,
Deanwood Drive, Rainham,
Gillingham, Kent. Doors are open
from 10.15am to 4pm (10am for
disabled visitors). The usual traders
wiil be there along with a Bring &
Buy stall and refreshments. Talk-
in GB4RRR on S22 and SU22. Bob
GOLKE. Tel: (0634) 362154.

March 3: The Tyneside
Amateur Radio Society Rally will
be held at the North-Eastern
Exhibition Centre at Gosforth Park
Race Course {1 mile North of
Newecastle upon Tyne). The usual
trade stands, Morse tests and
Bring & Buy, refreshments will all
be there. There's ample free
parking. Talk-in on S22 and SU8.
Terry G6VEG. Tel: 091-264 8196.
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March 9-10: There will be an
amateur radio show at Picketts
Lock Centre, Picketts Lock Lane,
Edmonton, London N9. Details
from: London Amateur Radio
Show, 126 Mount Pleasant Lane,
Brickett Wood, Herts AL2 3XD.

March 18: The Norbreck
Amateur Radio, Electronics and
Computing Exhibition organised by
the Northern Amateur Radio
Societies Association (NARSA) at
the Norbreck Castle Exhibition
Centre, Blackpoo!. Peter Denton
G6CGF. Tel: 051-630 5790.

March 18: The Wythall Radio
Club will be holding their 5th
annual radio rally at Wythall Park,

Silver Street, Wythall,
Worcestershire. That's on the
A435 near junction 3 on the M42,
south-west of Birmingham. Rally
opensat 11am. There will be three
halls plus a marquee, the usual
trade stands, flea market, a large
Bring & Buy, bar and snacks with
talk-in on S22. Admission 50p.
Chris Pettitt GOEYO. Tel: 021-
430 7267.

March 18: The Tiverton Radio
Club's Mid Devon Ralily will be
held at the Pannier Market,
Tiverton. There's ample free
parking, food and drink available,
club-room open all day. Talk-in on
S22 with doors opening at 10am.

G4TSW, Mid Devon Rally, PO
Box 3, Tiverton, Devon EX16
6RS.

March 25: The Pontefract &
DARS 11th Components Fair will
take place inthe Carleton Comunity
Centre, Pontefract from 11am to
4.30pm. There will the usual
stands, a bookstall, Bring & Buy
and a licensed bar. Talk-in on S20.
Admission free. B. Atkinson. Tel:
(0977) 704067.

April 15: The Centre of England
Amateur Radio Rally will be held at
the Motorcycle Museum,
Bickenhill, near the NEC
Birmingham. It'sbeingheldinthree
of the large exhibition halls and
free ample parking. Frank Martin
G4UMF. Tel: (0952) 598173.

April 21-22: The RSGB are
holding their Convention and
Exhibition atthe NEC, Birmingham.

May 13: The VHF Convention
will take place at Sandown Park
Racecourse, Esher, Surrey.
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HAPPY NEW YEAR FROM RAYCOM!

' FREE CELLULAR CAR TELEPHONE ON ALL PURCHASES

SUBJECT TO RACAL AIRTIME LICENCE APPROVAL - FITTING EXTRA £39+VAT ON MOST CARS

“* YAESU FT-747GX

Save money when you
buy this top-of-the range
scanner. 100 memories,
coverage from 25-550/
800-1300 MHz, priority
channel monitor, chan-
nel lock-out delay and
auto AM/FM switching
go to make a greatpack-
age and we add further

; value still.
Choose either a free broadband mag-mount or

a free mast-mount SkyScan scanner antenna
worth £14.95 and a free cigar adapter kit when
you order your Jupiter Il (and £20 off RRP!)

£299.00 .. save £39.90 |

COBRA SR-925

With coverage from 29-512MHz (with gaps),
16 memory channels, 2-speed search, high
sensitivity (0.3 mV) and 1 watt of audio this
scanner Is ideal for beginner and enthusiast
alike! Raycom adds £30 worth of free antenna,
cable, plugs and sockets anddrops the price to
bring a blistering scanner package to our cus-
tomers. Call now for an information leafiet!

£159.99 .. save £30.00 )

ICOM IC-R7000

An unbeatable offer from Raycom - £30 off the
retail price and a free Bearcat handy scanner
covering 29-512MHz (with some gaps) worth
£99.95 - a total saving of an incredible £129.95!
Can't believe it? Send SAE for an information
leaflet and offer details. Raycom Credit Card is
available - just £96 deposit and £36 per month!

£959.00 .. save £130.00 |

-ICOM IC-3210 -

ICOM's popular dual bander, 25 watts on both
bands, great looking and readable display, full
duplex capability, 40 memories and input moni-
tor for instant repeater check. All you need add
is an antenna and we have taken care of that.

Regular retail prices:

IC-3210 £499.00
Broadband mag-mount antenna ........ £14.95
Total regular price ............................
Raycom package price ..... ’

- SAVE £35! -

Raycom Credit Card is available on this pack,
Just £48 deposit and monthly payments of just
\_£18! Why wait, send fcr written details now!

“'ICOM IC-725

ICOM's latest addition to the family, the 725
gives a full 100 watts of muiti-mode power and
is the second rig to use the DDS (Direct Digital
Synthesizer) system. 10 Hz steps for smooth
tuning, all mode squelch, 26 memories, and
many other features make the 725 the starter
rig for those who want more than a starter rig -
it's unbeatable value - just look!

Regular retail prices:

IC-725 £759.00
FM TX/RX (AM RX) board.................. £40.00
20 Amp PSU £120.99
GS5RV Vzsized antenna...........ccoceccnnn. £14.95
Fist mic .. £21.00
Total regular price ............oecoueeenvrenes
Raycom package price

SAVE £116!

Raycom Credit Card is available on this pack,
just £85 deposit and monthly payments of just
| £32! Why wait, send for written details now!

HF all mode 100W transceiver, 0.1-30MHZ,
with the exclusive Raycom mod improving
receiver dynamic range by 15-20 dB. Turns a
good receiver into a great receiver. Ideal as a
base and particularly suited for mobile/marine
use with it's light weight and click-stop dial.
Save money with the RAYCOM STARTER
PACK - it's unbeatable value - just look!

Regular retail prices:
FT-747GX
Raycom RX mod.........cccceverecnevnnenas
20 Amp PSU
GS5RV Vasized antenna ...........cccceeeniee
Fist mic
Total regular price .............cvseveessse.
Raycom package price.....

- SAVE £135!

£659.00

Raycom Credit Card is available on this pack,
just £77 deposit and monthly payments of just
L £28! Why wait, send for written details now! ]

\_£16! Why wait, send for written details now!

' YAESU FT-470

Yaesu's new dual bander
is ex-stock at last and
packed with features -
dual display, dual band
monitor, 4 VFO's and 42
memories, power saver,
auto power off, CTCSS,
DTMF autodial and a wide
range of options - SAE for

g, information sheet.
Regular retail prices:

FT-470 £389.00
FNB-10 nicad 7.2V, 600mAh .......... £34.50
Wall charger £17.71
Soft carry case £10.58
Broadband mag-mount antenna ........ £14.95
Total regular price............c.ooeee.. .. £466.74
Raycom package price £425.00

SAVE £42!

Raycom Credit Card is available on this pack,
just £45 deposit and monthly payments of just

RAYCOM COMMUNICATIONS SYSTEMS LIMITED, INTERNATIONAL HOUSE, 963 WOLVERHAMPTON R

COMMUNICATIONS SYSTEMS LIMITED
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RAYCOM gives you more BUYING POWER

ALLMAJORCREDIT CARDS ACCEPTED. BC,
ACCESS, DINERS. INSTANT CREDIT UPTO
£1000 (SUBJECT TO STATUS) WITH
RAYCOM CREDIT CARD (APR 34.5%). FREE
CREDIT ON CERTAIN ITEMS AT MAP. CALL
NOW FOR MORE DETAILS,

DBURY, WEST MIDLANDS BES 4RJ. TEL 021-544-6767, Fax 021-544-7124, Telex 336483 IDENT! G.

- TEL: 021-544-6767

PHONE BEFORE 4PM FOR NEXT DAY
DELIVERY BY COURIER (£15.00} - OR 2PM
FOR DELIVERY BY POST (£10.00 P&P).
PLEASE ALLOW TIME FOR CHEQUES TO
CLEAR. MANY OTHER ITEMS IN STOCK.
PLEASE CALL FOR MORE INFO AND FOR
EXTRA SPECIAL DEALS!

ORDERING INFORMATION .
INFOLINE 0836-771500 5-9pm (weekdays)

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

OPENING HOURS 9-5.30 MON TO SAT,
LATE NIGHT FRIDAY ‘TIL 7 PM. 73 DE RAY
GAKZH, M GSZMP AND JULIAN.

Practical Wireless, January 1990




RAYCOM EXCLUSIVE ACCESSORIES AND UPGRADES

The Yaesu FRG-9600 has always been a desirable scannersinceits’
first introduction, offering the user continuous coverage between 60-
905 MHz with all modes (SSB up to 460MHz) at a good price and with
all the options you would expect to get with a well designed scanner
(TV and computerinterfaces, mobile bracket, etc.) Raycom offers ex-
clusive upgrades to new or existing units.

FRG-9600 MARK Il
We extend the frequency coverage to at least 950 MHz (this depends
on individual units) and fit a low loss ‘N' connector. By modifications
to the front-end RF switching we retain the single connector and
improve the sensitivity throughout the range, typically by 3 to 4 'S’
points! Beware of imitations - nobody does it as well as we do!

FRG-9600 MARK V
Incorporating all of the Mark Il mods above, the Mark V adds a short
wave converter board to give continuous coverage from 150 kHz to
950 MHz, retaining all the modes of the standard unit. An elliptical
filter in the input circuit, combined with a high dynamic range active
mixer results in a unit which will copy Radio 4 or Stateside 10 metre
SSB as easily as 900 MHz FM cellphones. Please send SAE for an
information leaflet.

RAYCOM

EXCLUSIVE POWER UNITS

R1320 - 13.8 VOLTS AT 20 AMPS

100 WATT TRANSCEIVER RATED
This sturdy unit is imported directly by ourselves and represents
great value for money! Further modifications are made in the
Raycom workshops to improve safety, add extra features and to
give additional RF immunity. A hefty mains transformer drives up
to 25 amps (surge) through no less than seven 2N3055 pass
transistors driven themselves by a 2N3055.
13.8 volt fully regulated
20 AMP output (30 minutes)
25 AMP surge
Over voltage protection
High current connectors fitted
Designed for RF service
Fitted in an attractive case with chrome grab handles, the 71320
makes a worthy addition to any shack!

R1312 - 13.8 VOLTS AT 12 AMPS

25 WATT TRANSCEIVER RATED

Designed for business and amteur radio use, these conservatively
rated units make anideal match for a 25/35 watt base or mobile unit
requiring 8 amps continuous or up to 15 amps surge. Utilising full
spec. Motorola devices these units are individually tested under
maximum load conditions and are designed and manufactured in
Britain exclusively for Raycom.

+ 13.8 volt fully regulated

+ 8A continuous, 12A 40% TX/RX, 15A surge

+ Overvoltage and short circuit protected

R1312 13.8V 12 amp PSU £59.50 inc. VAT
R1320 13.8V 20 amp PSU £129.99 inc. VAT

+e4e+ 4

THE WORLD FAMOUS RAYCOM FRG-9600 MARK Il & MARK V

FRG-9600 standard 60-905MHz ............ £479.00
FRG-9600 Mark Il 60-950MHz .............. £499.00

FRG-9600 Mark V 0.15-950MHz ............ £625.00
FRG-9600 Mark Il pack ........cccoecveeeernneen. £545.00
FRG-9600 Mark V pack.......cccceeruvrerevennee £699.00
Standard to Mark Il upgrade .................... £40.00

Standard to Mark V upgrade .................. £149.00
Raycom Mark Il to Mark V upgrade ........ £129.00
All packs include a mains power unit and ROYAL
1300 discone (as below), worth £85! Great value!

RAYCOM

EXCLUSIVE ANTENNAS

ROYAL 1300 DISCONE
STAINLESS STEEL CONSTRUCTION
A quality unit manufactured in Britain, the
Royal 1300 is ideal for wideband scanners
& scanning receivers.
Specifications: }

Receive 25-1300 MHz
Transmit 50, 144,
430, 900, 1200 MHz
Power 200 watts
Connector type 'N'
Cable su%)Iied

RAS5
Type Discone 8+8
Length 1.7 metres
Weight 1kg

HR1300 discone ....................

BB-145S

BROADBAND MAGMOUNT

Another exclusive Raycom import, the
BB-145S ia a broadband 4 wave mag
mount antenna for mobile scanners
and 2 metre transceivers. Supplied com-

.ég Blete with 4 metres of quality co-ax and
L259 plug, this easlly installed an-
tenna is compact in size due to the
integral loading coil and is specified for

& 138-172MHz, but often loads at 70 cms!

BB-145S magmount ..............
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By popular
demand, we bring
back those two unloved
characters “Bern & Bren”.
Bernie has been in hiding due to the
many contracts out on him & Brenda has
been to Brazil rounding up the coffee beans!

CHRISTMAS GREETINGS AND A
VERY HAPPY NEW YEAR FROM
ALL AT A.R.E.

3
C PK\ONS pRICE® i

snE

BRENDA G4VXL
“At your age — not
alot!”

BERNIE G4AOG
“What am I getting
for Xmas Brenda?”

ou®

ve

Brenda and Bernie wish all friends and customers
seasonal greetings and hope to meet as many as
possible during the coming year.

We, of course, will continue with our policy of
importing amateur radio equipment from Japan at the
best possible prices and pass on the savings to the
amateur. Needless to say, all our imports are

Our shop in Ealing retains its friendly atmosphere and
you can try out ali makes of equipment and compare
one against the other. We know how important it is to
make sure that the equipment, which looks so good in
the magazines is right for you. WE don't try to sell you
a big cardboard box — but invite you to try the
equipment right here in the shop. Why don’t you come

guaranteed and a good stock of spares are available.
We import Kenwood, Standard and Yaesu but our
lcom equipment is supplied by lcom U.K. since their
prices and service cannot be bettered abroad.

A.R.E. will be close from mid-day Friday 22nd December and will re-open at 9.30 Wednesday 3rd January, 1990.

and see for yourselves.

ARE Communications Limited, 6 Royal Parade,
Hanger Lane, Ealing, London W5A 1ET, England
Tel: 01-997 4476  Fax: 01-991 2565

Opening Hours Monday-Friday 9.30 to 5.30
NOW OPEN SATURDAY MORNINGS 10.00-1pm.

BUY THE BEST — BUY

SPC-3000 || K ¥
i

SPC-30000 i;‘f‘;‘;

L A——

‘STAY TUNED FOREVER'
With a

ATU

BRITISH WORKMANSHIP AT ITS BEST

oo ™

SOLID BRITISH ENGINEERING

——— CAPACITORS, ROLLER COASTERS
CABDO anp BALUNS

BUILD YOUR OWN A.T.U. FOR £66.10
CAP-25S £17.90
CAP-25T £21.80
R/COAST £26.40 +£4.50 p&p

BUILD YOUR OWN LOOP WITH
OUR NEW CAPACITOR AND
MOTOR ASSEMBLY 80, 40, 30 £99.50
10, 12, 15, 17, 20 £55.15+ £3.00 p&p

FEATURES OF CHR(E) LOOP ANTENNAS

@ It has a very high Q

@ A radiation resistance from 300 milliohms to never
more than 0.8 of an ohm

@ Has a bandwidth from 3kHz to 50kHz

@ Ithas an SWR of 1.4 10 1 at the very least, 1.1 to 1
on most bands

@ Will operate at virtually ground level

@ The loop has a vertically polarised radiation pat-
tem containing both very high and very low angle
radiation (ideal as a DX antenna)

@ Does not require an Antenna Tuning Unit

@ Depending on the model used it only occupies
from 80cm to 4m of space

@ It is ultra compact, light and waterproof

@ Planning permission is not necessary

YOU ONLY NEED TWO AERIALS FOR
CONTINUOUS COVERAGE FROM 3.5 to 30 MHz.

AS-305 AERIAL SWITCHING UNIT
1-160 MHz, 3000 Watts PEP. £64.95+ £3.00

*NEW PRODUCT

SPC-100 A.T.U.

1-30 MHz, 300 Watts PEP. £79.50+ £5.00

See Press Reviews/Releases for

further details
For more information on any of our
products including high power
A.T.U's, Loop Antennas for
commercial use,

COST OF THE TWO AERIALS—ONLY £665.50+£30.00 pép L gk o CoAs
THIS OFFER INCLUDES CONTROL BOX, CLAMPS AND CABLES. FAX: 0695 29125

J
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Radio
= .  Personality

JORDAN ’

JY 1

A Personal Message To
The World Of Amateur
Radio Communications
From HRH King
Hussein JY1

TRANSMITTER T4.-XB WITH
DRAKE L4B LINEAR
AMPLIFIER.

RECEIYER R4.B.

HYGAIN ANTENNA.

0P : HUSSEIN 1

QTH. : NEAR AMMAN b
POSTAL ADDRESS : P. 0. B. 1055 [&
AMMAN 5

JORDAN

Amman

28 October, 1989

My involvement in Amateur Radio goes back to the
early sixties. I look at Amateur Radio as a means of
self-education in many fields apart, from the field of
Communications. I learnt more about different parts of
the world through the many fellow Radio Hams I came into
‘contact with.

It has long been my belief that only through
communication can people know each other and eventually
come to understand the different peoples which is one
important step towards attaining world peace.

I would like to mention that a great service is
provided by Radio Hams especially during emergencies and
natural disasters when they provide help to people in
need throughout the world.

A Radio Ham should never hesitate to pick up the
mic, listen carefully, never mind if the signal is weak,
and to spend the time and the effort to lend a hand to
someone who is in need of help.

God bless you all.

73s

W/.
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Our hobby
attracts people
from all walks
of life.

In coming
months the
Personality
Profile will
feature many
more
enthusiasts
from the wide
world of radio
and :
electronics.
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____ Foature_

In this feature,
Rob Mannion
G3XFD aims to
look at some of the
famous
broadcasting
stations of the
past, some of
which have been
established for 50
years or more, and
especially those
still providing a
service.

One of the modern
Marconi
Transmitters
providing today's
output of 500kW
BBC Photograph

Droitwich...

Engraved on the Dial

The BBC Long Wave Radio 4 transmitter located at
Wychbold, near Droitwich in Hereford and
Worcester, is a prime example of a station whose
name has been engraved on the dial for generations
and has been re-equipped to provide many more
years service to the nation.

Droitwich entered service on Thursday 6
September 1934. Surprisingly, when the importance
of the station is considered, the 150kW transmitters
were started up by the briefest and most informal
ceremony of all, a wave of the hand from Admiral
Sir Charles Carpendale, the Controller of the BBC.
The first programme broadcast by the station began
with the BBC Orchestra led by Lawrence Turner
and conducted by Aylmer Buest playing Eric Coates
The Merrymakers.

The first day’s duty for the transmitter only
involved the half-hour programme in the afternoon
followed by another in the evening. However, the
150 press-men, who had completed their journey to
the then rather rural surroundings by Midland Red
bus, had witnessed the baptism of a transmitter
which went on, and has continued to provide
outstanding service for the BBC and listeners in
Britain and Europe.

By October 7 the new transmitter had taken over
the entire National Programme from the Daventry
transmitter and the latter was then used for the
important Empire Service.

Work to test the suitability of the Wychbold site
had begun as far back as 1932. Geographical
location, plus the proximity of the Worcestershire
salt-mines, played an important part in the decision
to choose the site, some 26km south of Birmingham.
The aim from the beginning was to provide a
national service on long waves and the transmitter
and associated equipment were to set many
precedents for the BBC.

Tallest Masts

The twin 215m stayed-lattice masts were
considerably taller than the previously highest BBC

mast of 153m, and are still in service. Power supply
engineering at the new station also broke much new
ground, in that the diesel-driven generators provided
a.c. rather than d.c.

Until the public electricity supply reached the
station in mid-1940, the station was powered
entirely by four 750h.p. diesel engines, mounted on
a 900-tonne concrete block floating on cork to
reduce vibration. Each generator was coupled
directly into a 470kW 3-phase alternator set. The
alternator outputs were at 415V and the h.t. supplies
for the transmitters were obtained from mercury-arc
evacuated steel tank rectifiers. Transmitter filament
supplies were obtained from specially isolated
motor-generator sets to ensure safety, as each valve
filament could be as high as 20kV above earth
potential.

The main building housing the transmitter, which
was designed by the Marconi Company in close co-
operation with BBC engineering staff, is seen as
being very much in the 1930s style by interested
modern motorists as they drive by on the nearby M5
motorway. The square-edged, flat-roofed, building
with tall windows and long hallways is very much of
its period and even now, some 55 years on, the
buildings and transmitting masts can be an awe-
inspiring to those who drive by, especially if they
happen to be listening to Radio 4 as they do so!

Droitwich also had regional programme service
duties. The original method of providing the extra
antenna was by running the necessary wire up one of
the two long wave supporting masts. As these masts
were so high, the BBC equipped them with
electrically powered lifts, the first time that such an
installation had been provided as an aid towards
maintenance.

Several interesting problems arose during the
design of the station. For example, it was necessary
to produce a good response characteristic from the
long wave antenna, which had an asymmetrical
impedance characteristic at the driving point. A
solution was found by placing a suitably designed
matching network between the transmitter and the
feeder to the antenna. The network enabled a
substantially flat frequency response to be provided
for modulating frequencies between 30Hz and
8kHz.

The transmitter required six valves in the output
stage, four working and two spare. It was necessary
to use valves capable of dissipating approximately
120kW, but none were available when the station
was planned!

New Valve Type

This problem was solved by the Marconi-Osram
Valve Co. which designed the type CAT14 valve,
requiring anode potentials of 20kV. It was decided
to use series modulation in the penultimate r.f. stage
of this transmitter but this provided another problem
in that a specially designed filament-supply motor-
generator sets were required as the valve filaments
were up 20kV above earth.

The especially designed output valves for the new
transmitter required a new approach for the e.h.t.
supply. This was solved by using mercury-arc
rectifiers. Teething problems caused by the
evacuated steel tank mercury arc rectifiers
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backfiring (more than one anode striking at one
time) causing a loss of supply, became so severe at
one stage that a temporary thermionic rectifier was
installed to supply the 30A 20kV h.t. until a solution
was found

The Droitwich building itself was a departure
from normal BBC practice in that the transmitter
hall was built with two storeys. The water-cooled
valves had to be supplied with cooling water
through long hoses to provide enough insulation
against the unusually high anode voltage.

Transmitter units were installed on the first floor,
with their hose coils mounted on the ground floor in
the lower parts of the units, which also housed the
coils and capacitors associated with the anode
circuits and the transducers. The ground floor also
accommodated the rotating machinery supplying the
filament power, auxiliary h.t. and grid-bias to both
regional and national transmitters. All these
machines were operated remotely from a large
control desk on the first floor.

A 50kW medium wave transmitter was installed
later and entered service carrying the Midland
regional programme on 17 February 1935, replacing
the Daventry transmitter. The regional transmitter
used a directional antenna system suspended from
triatics on one of the main long wave masts. The
radiation pattern was adjusted to increase the signal
strength in the Birmingham area and the north
Midlands generally.

Preparations for War

War in Europe was now approaching fast and the
BBC were planning ahead, trying to envisage every
conceivable situation. The Corporation had to plan
to provide a service to the nation in the event of
hostilities, and at the same time deny the enemy
incidental direction finding facilities from individual
transmitters.

How the BBC, with valuable help from the GPO
Dollis Hill laboratories in London, overcame this
problem along with the wartime precautions and
preparations, make very interesting reading. For
those wishing to learn more on this fascinating
aspect of radio broadcasting history I recommend
Edward Pawley’s book BBC Engineering 1922-72.
Although long out of print, most reference libraries
will be able to locate a copy of the book for those
interested.

Unfortunately, the Air Ministry would not allow
the Droitwich long wave high power transmitter,
with its nationwide coverage, to work in wartime.
The lack of other high power long wave transmitters
elsewhere in the UK to act as ‘spoilers’, to stop the
station from being used as a radio beacon by enemy
aircraft, brought this situation about. It was
accepted, however, that the transmitter could be
used exceptionally for the radiation of urgent
navigational warnings issued by the Admiralty.

Wartime Role

Droitwich did not fall silent during the war years,
but ended up being converted to medium wave
service for the duration and played an important role
for the rest of the war.

At the beginning of hostilities, the term Overseas
Service had replaced Empire Service and the
Overseas and European together constituted the
External Services. When the plans for wartime
broadcasting were put into effect, the frequency of
1149kHz was used during the hours of darkness for
the European Service transmissions.
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At first, three 50kW regional transmitters -
located at Brookmans Park, Moorside Edge and
Westerglen - were synchronised on this frequency,
but on October 7 the Droitwich transmitter
(converted from long waves) with its power output
increased to 200kW joined the group. Another
regional transmitter, located at Washford, joined this
network on 5 November 1939.

Successful experiments with horizontal
polarisation at the BBC’s Start Point transmitter in
Devon, led to the erection of a horizonatal dipole
antenna at Droitwich for the 1149kHz transmissions.
This antenna was brought into service on 17
February 1940, and during the hours of darkness the
1149kHz transmitter at Droitwich radiated alone.

When France fell in June 1940, there was an
urgent need to increase the power of the existing
European service transmissions and to carry them on
more frequencies to reduce the chance of enemy
jamming. The most ambitious project associated
with this requirement was the installation of a
transmitter at Droitwich with, for those days, the
exceptionally high output power of 400kW on
medium wave.

There was neither the time or manpower
available to design a single transmitter of this
advanced type. It was decided to install two 150kW
transmitters then under construction by the Marconi
Company and attempt to operate them in parallel.
For the Droitwich application their output power
was increased to 200kW, with a slight increase in
distortion. Operating transmitters in this way was an
innovation which was to have far-reaching effects in
later years. The new high power transmitters were
installed on the main site in an austere, separate two-
storey building, and became known as HPMW.

" One of the pair of

215m stayed-latice
masts, the shelter at
the base houses the
lift mechanism

BBC Photograph
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The impressive
facade of Droitwich
Transmitter Station
dwarfed by the twin

215m masts and
dramatised by a
wide-angle lens

BBC Photograph

Droitwich Control
Room in February
1935 showing motor-
generators and split-
level building

BBC Photograph
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Peace Returns

With peace in Europe once again, Droitwich was
again playing its important role in the national and
external services of the BBC. The station radiated
the Light Programme until 1978, when the old
names were replaced with the now familiar Radio 1,
2, 3 and 4. Radio 4 was then transmitted on long
wave as the new all-UK service. Three transmitters
provided national coverage on 200kHz, with
Westerglen in Central Scotland and Burghead near
Inverness in the Scottish Highlands providing
coverage for the northern part of Britain.

Synchronisation of the carrier frequencies for the
three transmitters was operated for some years,
following the introduction of the UK-wide Radio 4
service. The engineering department of the BBC
arranged that the nulls caused by the cancellation of
the carrier waves from the separate transmitters
were located in the region of Hadrian’s Wall in
Northumberland! The nearest large centres of
population, Carlisle and Newcastle, being provided
with medium wave relay stations to fill any gap in
the service.

Today, although Radio 4 is not a 24-hour service,
the modermn 500kW Droitwich transmitter is on-air
around the clock. For insomniacs, and the many

listeners abroad, the BBC World Service from the
Droitwich transmitter is on 198kHz from around
0045 to 0545UTC. It moved to this frequency from
200kHz in accordance with the WARC long wave
bandplan changes in February 1988.

Celebrations

On 6 September 1984, the BBC commemorated
the 50th anniversary of the start of broadcasts from
Droitwich by holding a special dinner in the
transmitter hall. Derek East, the BBC’s Chief
Engineer Transmission, who presided at the dinner
with Engineer in Charge Arthur Morris, invited the
Mayor and Mayoress Droitwich as the guests of
honour.

Derek East summed up the feelings of many
during the dinner by saying, “In the 30s Droitwich
was a name on the listener’s radio dials. They knew
the name Droitwich for its radio service as well for
its spa. Numbers like Radios 1, 2, 3 and 4 do not
have the same personality, but Droitwich continues
as an honoured name in the transmitter world”. He
went on to say, “This anniversary is especially
appropriate at this time when we are installing only
the second replacement transmitter since 1934. All
three transmitters have been supplied by Marconi,
indicating the long term association the BBC has
had with British industry. Technology has not stood
still and this latest transmitter will use a new
modulation system and has a conversion efficiency
of some 70 per cent. This compares with the 30 per
cent for the old transmitter...a significant saving in
power costs”. )

Such was the situation in 1984. But what lies in
the future for long-wave broadcasting? Will the
advent of the newly commissioned commercial long
wave service, jointly operated by RTE and Radio
Luxembourg in the Irish Republic, bring new life to
an old service? Time only will tell, but for Lf.
broadcasting enthusiasts and those who travel
abroad, a quote from the BBC Engineering
Information Service will be of some comfort.

“Regarding the future of long wave broadcasting,
because of the absence of interference from other
transmitters and the nationwide coverage possible
with just three transmitters, its future in the BBC is
assured.” Hopefully Droitwich will always be
engraved on the dial and liquid crystal displays of
the future! f;W
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TESTING! TESTING' ! TESTING!

............... . PROFESSIONAL EQUIPMENT
e | AT AMATEUR PRICES

1 GHz Universal |
. Counter Timer

@ This high quality, 10Hz to 1GHz muitiple function counter has
* an 8-digit, high brightness, 7-segment LED display and a high
stability crystal oscillator for maximum accuracy. The meter has six

= function switches — 3 Frequency Modes, Period, Totalise and Check
INCREDIBLE Modes. A HOLD switch allows you to halt the display whilst the count
VALUE AT JUST continues. The unit has heavy-duty rubber feet and a fold-away tit
£ 1 7 4 stand. Supplied with a 2m mains lead, a 1m lead with a BNC plug at one

UCT50

end and red and black crocodile clips at the other, plus a comprehensive
operator's manual.

20MHz Triple-Trace

Oscilloscope |

; ¥ &
A premsnon laboratory 3 channel - 3 trace oscilloscope packed with %
features you'd expect to pay TWICE the price for: «
* Sensitive vertical amplifier 1mV/div allows very low level signals to
be easily observed * 150mm rectangular CRT has internal graticule
to eliminate parallax error % X-Y mode allows Lissajous patternstobe 4
produced and phase shift measured * TV sync separator aliows
measurement of video signals * 20ns/div sweep rate makes fast
signals observable * Algebraic operation allows sum or difference of
Channel 1 and 2 1o be displayed * Stable triggering of both channels
even with different frequencies is easy to achieve % 50mV/div output
from Ch 1 available to drive external instrument e.g. frequency counter
* Hold-Off function permits triggering of complex
signals and periodic pulse waveforms

~ Multipurpose |
.| Dip Meter

A multipurpose transistor dip meter
covering the range 1.5MHz to 250MHz
in six overlapping ranges. This unit
can be used as a dip meter or
absorbtion wavemeter and an
augdio signal output is also

———
. - -

AN INCREDIBLE
PRICE OF ONLY

Co-Axial
Cable Stripper

This handy stripper toot will quickly
become indispensable. Removes
the inner and outer sheath
of co-axial cables

; ? simultaneously and will
provided for connectiontoa & accommodate cables from
crystal earpiece. Battery check 4mm to 7mm diameter.

function. Supplied with a
comprehensive operator's manual.

.......

w © p ) & E LECTRO N | CS Order Coupon Send this coupon to P.0. Box 3, Rayleigh, Essex SS6 8LR

CREDIT CARD HOTLINE [ o | P

[ e W E
| & b EXPRESS VISA H ikl UES
\ ) iR i Name cosesnses £925a0d £10 make

uplo £10

0702 554161~ .. =t

PHONE BEFORE 5PM FOR SAME DAY DESPATCH !ammwmm&mmMmmmemmmmm

POP INTO A MAPLIN SHOP TODAY AND DISCOVER [ EEEEEEEEEEEEEENEE
A UNIQUE SHOPPING EXPERIENCE SACCRRS AMER VIS it il L e Delete as required.

All items wiil be on sale in our shops in Birmingham, Bristol. Leeds, Hammersmith, Edgware. Manchester, E if ordering it please si
Nottingham, Southampton, Southend-on-Sea, Reading and Newcastle. E orA L - ed no e ; :
After Spm you will be connected to our 24 hour answering service with which you can leave your order. Please have | Expiry date of Credit Card G e T C o i e o g S T
ready your Customer Number, reference numbers, and Credit Card details when you tefephone. !
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KENWOOD

Rumours have abounded for some months that Kenwood were
once again about to take the HF transceiver market by the throat,
and with the announcement of the TS-950S those predictions
have proved to be true. It is an undisputed fact that Kenwood HF
transceivers have always led the way, and it seemed almost
impossible for their design team to make significant advances on
the success of the TS-940S,— but they have.

We dont have to tell you that the receiver performance is
outstanding; a noise floor of — 140 dBm will do that. Nor do we
have to mention the ease of use; Kenwood has an enviable
reputation in this area. What we must give a few hints about are
some of the new operating aids which Kenwood have included,
such as a dual receiver which allows you to listen up to 500 kHz
away from your operating frequency — even during transmitting;
such as the revolutionary digital signal processing option which
gives improvements of up to 10 dB in carrier and unwanted
sideband suppression; variable transmit bandwidth; adjustable rise
time of the CW envelope; and much more.

TS-950S. This is DX-clusive

g

The photograph and this brief text can only give a hint of what
the TS-950S can deliver — the full story can only be told by a
visit to your Kenwood approved dealer or a browse through
some detailed literature, but take it from me that once again,
Kenwood have shown the way forward in HF transceiver design.

TS950SD  Includes DSP-10, SO-2, YG455C1,

YG455CN-1, YG455S-1 and

YK88C-1, (with integral Auto ATU). £3199.00
TS950S  Transceiver with integral Auto ATU. £2499.00
DSP-10  Digital signal processor unit £399.00.
SM230 Station monitor with Pan Display £773.00
S0-2 High stability TCXO £99.00
SP950 External speaker £87.55
YG455S-1 Extra SSB filter £11257

LOWE ELECTRONICS LTD.

Chesterfield Road, Matlock, Derbyshire DE4 S5LE

Telephone 0629 580800 (4 lines)

Sole Appointed UK Distributor for KENWOOD Amateur Radio
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RENWOOD

#

More of everything - except cost

The new series of FM mobiles from Kenwood really do have more
of everything; more power (50W on 2 meitres), with three power
levels (50W, 10W, 5W); more usable sensitivity (better than 0.16
microvolts for 12dB SINAD); more channel spacings (5, 10, 12.5,
15, 20, 25 kHz); more flexibility using the RC-20 controller and
IF-20 interface (up to 4 transceivers from one controller); more
memories (20 multi function); and even more bands, because the

full range consists of the TM-231E for 2 metres, the TM-431E for’

70 centimetres, the TM-531E for 23 centimetres, and finally the
TM-701E for dual band 2/70 FM.

Every function that you could ever want is included in the
specification - there is even an optional digital speech store which
will store received or transmitted messages of up to 32 seconds,
allowing the operator to quickly check or return any call. Even the
microphone has been designed to give you full control of the
transceiver from one hand, with tone burst, memory recall, VFO
recall, and UP/DOWN functions provided; but the UP/DOWN is
not just operating frequency but memory channel number and
even the frequency of the built in sub-audible tone encoder.

There is even a fourth button on the microphone which can be
user programmed to select MHz steps, or repeater shift, or reverse
repeater, or digital record selection, or low power; all as you wish.
Extremely comprehensive and easy to use in the Kenwood
manner.

This exciting new range of FM mobiles from Kenwood is now
available at your approved Kenwood dealer. Try them out; you will
not be disappointed, particularly with the prices. As I said “More of
everything, except cost”.

TM-231E (2m) £289
TM-431E (70cm) £318
TM-531E (23cm) £385
TM-701E (2/70) £469

LOWE ELECTRONICS LTD.

Chesterfield Road, Matlock, Derbyshire DE4 SLE

Telephone 0629 580800 (4 lines)

Sole Appointed UK Distributor for KENWOOD Amateur Radio
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OUR COMPLETE
LINE OF PORTABLE
POWER TOOLS.

. When you're talking Yaesu handhelds, power takes on many
M. mcanings.
Like maximum RF output. Sophisticated microprocessor
control. Deceptively simple operation. Even cost savings—as
most accessories are interchangeable throughout the line.
Added up, it’s no wonder amateurs choose Yaesu HTs
more than any others.

FT-470. DUAL-BAND OPERATION PERFECTED.

2 metre and 430-440 MHz 42 memories.
Simultaneous receive of both bands. Dual VFOs
each band. Paging feature. DTMF autodialer
(10 memories, 15 digits each). Auto repeater
shift. Scanning features. Auto power-off.
Battery saver. Audible command
verification. Keypad and rotary-dial
frequency entry. Battery packs available
from 2.3 to 5 watts. More.

FT-411 SERIES. MAXIMUM
SINGLEBAND PERFORMANCE.

2 metre FT-411 and 430 MHz FT-811.
49 memories. Dual VFOs DTMF
autodialer (10 memories, 15 digits each). Auto J
repeater shift. Scanning features. Auto power-off. Battery saver. j
Audible command verification. Key-pad and rotary-dial frequency j
entry. Many battery packs available, from 2.3 to 5 watts. More.

FT-23R SERIES. SMALL, SMART, RUGGED.

2 metre FT-23R, and 430 MHz FT-73R. 10
memories (7 store odd splits). Memory scan at 2
frequencies per second. High/low power switch. LCD
power output and “S”-meter display. Auto-battery saver.
Alluminium-alloy case. Water-resistant seals. Many battery
packs available, from 2 to 5 watts. More.

Want more information? Call (0703) 255111
Or call into your local authorised Yaesu dealer and
ask about the FT-470, FT-411 and FT-23R Series
handhelds. The power in handheld performance.

South Midlands Communications Ltd, S M House,

School Close, Chandlers Ford Industrial Estate,

Eastleigh, Hampshire, SO5 3BY. Telephone (0703)

255111, Fax (0703) 263507, Telex 477351
SMCOMMG.

YAESUO

Prices and specifications subject to change without notice.
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PW 49’er In-car Short

The car radio has for too long been overlooked as a
useful piece of equipment for the radio constructor.
However, by virtue of the fact that they are designed
to work in an environment filled with electrical
interference, most receivers of this type are built in a
well screened case. This makes them ideal for use as
a tuneable i.f. for use with receive converters. All
the hard work is done for you, the radio alignment,
audio amplifier, etc. All you need to supply is a 12V
d.c. power source and a loudspeaker. This project is
designed primarily to make additional use of the car
radio and provide a very useful facility, that of being
able to receive one of the most popular short wave
broadcast bands.

The ‘49’er’ will prove to be of great value to
anyone touring abroad by car, as the BBC World
Service in English can be heard all over Europe on
the 6MHz band. Additionally, the English service of
Radio Netherlands from Hilversum provides an
excellent range of programmes for the listener.

When the reception of short wave broadcasts is
not required, a built-in switch restores reception of
medium waves again and also disconnects the
internal 9V supply to the unit.

How it Works

A block diagram of the converter, which is
designed around the ubiquitous SBL1 double-
balanced mixer, is shown in Fig. 1 and the circuit
diagram for the unit is displayed in Fig. 2. Signals
picked up by the car antenna appear at the input of
the unit via SK1. You will also note that the signal
path is fed via Slc to one contact on Sla, this is to
provide a by-pass route for the antenna when the
converter is not in use. The other set of contacts on
S1b are used to remove the supply from the
converter when it is being by-passed. Thus, with the
converter switched off, the car radio antenna is
connected as usual directly to the radio for normal
Lw., m.w. and f.m. reception, if your set is so
equipped.

With the converter switched on, L1 tunes the car
antenna electrically to resonance on the 6MHz band.
The signals are then coupled to TR1 via T1 where
they are amplified approximately 10dB by a single

. gate f.e.t configured in common gate mode. From

this stage, the signals are matched by T2 in to the
50Q port of an SBL1 double-balanced mixer
assembly (X1).

The local oscillator signal is provided by a
crystal oscillator operating at SMHz. The oscillator
is trimmed into resonance by C5 and L2. The output
of the oscillator is matched to X1 via L3 which
provides the necessary low impedance to drive X1.

Wave Converter

A signal in the 49 metre band (fs) minus the
local oscillator frequency (fo) produces two
intermediate frequency (fs + fo) and (fs - fo). The
latter falls in the passband of the car radio when it is
switched to medium wave reception.

Construction

The component layout and double sided track
patterns of the p.c.b. are shown in Fig. 3. The board
is made from copper clad, glass fibre material. The
upper surface is used as a ground plane. All holes,
other than those used for earthing pins 2, 5, 6 and 7
of mixer X1, crystal XL1 and some pins T1 and T2,
should be cleared to prevent a short circuit when the
components are mounted on the board. This may be
done by using a drill bit to countersink the upper
copper surface.

When the board has been prepared, first solder in
the resistors, followed by the capacitors. Note that
C2, C3 and C4 have one lead bent to facilitate
soldering to the ground-plane. Care should be taken
to bend the leads by using fine nosed pliers.

Next, the coils L1, T1 and T2 should be inserted,
followed by L2/L3, C6, Mixer X1 and finally the
two semiconductors TR1 and TR2. Three Veropins
are used to provide easy connections to the board
when fitted inside the die-cast box which houses the
converter. Inductor L2 is wound around the
circumference of the toroid leaving a small gap to
accommodate the winding of L3.

Finally, check for any solder bridges and mount
the unit in the die-cast box. I used an input socket as

Antenna
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The 49 metre band
(6MHz) has long
been a favourite
with expatriate
British and short
wave listeners the
world over. It s the
band where you
can be sure to hear
the comforting
strains of the BBC
World Service,
propagation
permitting. Now,
with the aid of this
compact short
wave converter
from Brian
Robertson G4POL,
you can listen to
this band in the
comfort of your

own car.

Fig. 1
41



Fig. 2
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Resistors

0.25W 5% Carbon film
22Q 1 R1
27Q 1 R5
470Q 1 R3
4.7kQ 1 R2
10kQ 1 R4
Capacitors

Miniature ceramic plate
15pF 1 Ci
82pF 1 C5
100pF 1 C3
270pF 1 C4
Monolithic ceramic
0.1uF 1 C2
Miniature foil trimmer
2-36pF 1 C6
Inductors

L1 Toko KANK 3333R

L2 25 turns 24 s.w.g.(e.c.w.)
L3 3 turns 24 s.w.g (e.c.w.)
L2 and L3 wound on a single

T50-2 toroidal core

Transformer
T1 Toko KANK 3334R
T2 Toko KANK 3333R

Semiconductors
BF244 1 TR1
2N2222A 1 TR2

Shopping List

Miscellaneous

X1 SBL1 block mixer; PL1 car radio
type coaxial plug; SK1 chassis
mounted socket to match PL1; die-
cast box approx. 120 x 95 x 38mm;
PP3 Battery clip; S1 3-pole 2-way
slide switch (or 4-pole 2-way); rubber
grommet; 500mm of low-loss 75Q
coaxial cable; p.c.b.; 4 off 6BA
countersunk machine screws; 2 off
0.25in brass spacers; 4 off 6BA nuts;
2 off 6BA solder tags; connecting
wire; XL1 5MHz HC-18/U crystal.

Inductors & mixer are available from:
Cirkit Distribution Limited.

Park Lane,

Broxbourne,

Herts EN10 7NQ.

Tel: (0992) 441306.

Car radio coaxial connectors
are available from:

Maplin Electronic Supplies Ltd.
PO Box 3,

Rayleigh,

Essex SS6 8LR.

Tel: (0702) 552911.

Crystal XL1 is available from:
Cricklewood Electronics Ltd.
40 Cricklewood Broadway,
London NW2 3ET.

Tel: 01-452 0161
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normally found on car radios. Similarly, PL1 on the
flying lead that connects the converter to the car
radio is of a matching patten. Connectors of this
type can be obtained from scrap car antennas or
from sources such as Maplin Electronics or car
accessory shops.

All r.f. routes within the box should be made in
miniature coaxial cable. A solder tag clamped by
one of the screws holding S1 can be used as an earth
come anchor point for the screen of the flying lead
which connects the converter to the car radio. The
converter draws approximately 15mA from an
internal PP3 battery (B1), which in the prototype
was secured to the die-cast box by a small piece of
double-sided sticky tape. This method of mounting
also prevents vibration between the case and the
battery when the converter is used in the vehicle.

Alignment

Once the converter has been installed in the
enclosure and the connections to the board have
been made, disconnect the antenna lead from the car
radio and insert it into SK1 on the converter. Then
you should connect the output lead of the converter
with its plug PL1 directly into the car radio antenna
socket. Switch the car radio on and the converter
off. The radio should function normally. If it does
not, then there is a wiring fault on S1. If all is well,
you should then tune the car radio to 1089kHz
(Radio 1 to the less initiated...!). If all is well, switch
on the converter. If nothing is heard, set T1 and T2
so that their cores are 2 to 3mm below the tops of
the screening can. Now adjust C6 until a signal is
heard. This signal should be Radio Luxembourg on
6090kHz which is audible almost continuously
through the day and night. Once you have the signal,
peak L1 for the loudest setting, then find a weaker
station by tuning the car radio and peak L1, T1 and
T2 for maximum strength. That completes the
alignment, all you have to do now is to screw on the
lid and find a suitable mounting location for the
converter in the car. Happy listening you lucky
Fortyniners!
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PHOTO ACOUSTICS LTD Telephone
58 High Street, Newport Pagnell, Bucks. MK16 8AQ. 0908 610625
- .
Kenwood g Yaesu———— Aerials & Accessories
&P
TS950S0 NEW Top of the range HF Transceiver complete with FT-1000 NEW Tap of the renge HF transcaiver 160-10M Ham Revcons Discone antenne. 50-550MHz coverage. ideal for use with
Digtial Processing Unt, Auto ATU and fiters.  3199.00 ) Bonds with geneval coverage recaiver. Modes CW, LISB, scannes 75 (500
789508 NEW Top of the range HF Transceiver complete with Auto LSB, AM, FM, RTTY and Packet. Fitted Auto ATU. 200W Royal 1300 Wide Band Discone anterma. 25-1300MRz 6750 (.00}
ATU but without other aptions 249900 -} output 5 POA AH7000 Wide Band Discone antenma. 25-1300Miz, complote with
TS840S HF Transceiver with general coverage receiver  1995.00 () FT-7476X HF transceiver 160-10M Ham bands with general 15M of Low loss coax 8250 (5.00)
AT940 Automatic ATU 160M-10M Ham bands. Fits inside coverage receiver. 100W 65800 (- Fan Dipale Wide Band receiving antenna. 100-1300Mz 24985 (500
159408 24488 (5.00) FPT00 Power supply for FT747FT7757. 20 amp 218.00 (12.00) 20008 Telescopic whip aerial with BNC connector. Extands }
SP940 Extemal speaker unit with switched fiters 8755 (5.00) FP75THD Heavy Duty Powes supply (100pc duty cyce)  258.75 (12.00) portable scanner range. Nine sections cantre loaded 25—
TS4408 HF Band Transceiver with general coverage receiver FT7676X HF Transceiver 160-10M Ham hands with general 1300MHz 899 (1.00)
1138.81 =) COVerage receiver 159300 (-} HBICY 24 2 element beam. kdeal for lofts! 395 K.00)
AT440 internal automatic ATU for TS440S 60-10M Ham bands 501767 6M module for FT767 17900 (5.00) HBSCY 70cm 2 dlement beem 3.85 (3.00)
18402 400 1447767 2M module for FT767 17800 (5.00) HBICY 6M 2 dement beam 1295 (5.00)
PS50 Heavy Duty PSU for TS4408 22248 (12,00} 430767 70cm module for 22500 (5.00) Sim Jm 2M antenna 8.85 4.00
ki . e A 88200 () ki “.."um (5.000 2;\/ ﬂ SSB]:&;.:G C 80-10M Ii:: :ﬁ;
coverage receiver = size . Covers
TS680S HF Transceiver 160-10M plus 6M Ham bands ‘m;HS.M b Fran 2 FM handheld transceiver. Keyped entry. Radio only) i $5R\Imlt x‘g ?“ i{g_ﬂn::: 40-10:10, :;E :g:
general coverage receiver -] rap rap . Length 1
PS40 Mains PSU for TS140S or TS680S 173.78 (1200) 21| 70cm FM handheld transceiver. Keypad entry. (Radio only) Trep Dipole  160-80M Trap dipole kit. Length 230° 2795 (5.00)
SP430 Matching speaker for TS140S/6808 4081 (500 (5.00) Baluns 1:1 Ratio. 500W 1295 (250)
MB430 Mobile mounting bracket for TS1405/680S 1580 (3.00) FT470 2070cm FM handheld transcaiver with Dusl watch display Baluns 4:1 Ratio. 5000 1295 {2500
AT230 All band ATU and power meter. General purpose ATU (Radin only) 388.00 Traps 40M traps - 7.1MHz. 500W 850 3.00)
208.67 (1200 FTZ90RMKR  2M Multimode transcaiver, portablaimobile/foced. Traps 80M traps — 3.7MHz. 500W 950 (3.00
T922 160-10M KW HF fnear. 3-500Z valves included 420.08 {12.00) Copper wirs  50M reels of copper wire i 96 (3.00}
149500 (-} FTG90RMKIl  6M Multimods tramscaiver, portableAmoble/fored. “*****Full range of Jaybeam and Tonra Aeriels******
LF30A HF Low pass fiter 1kW rating 3226 {300 420.08 (12.00) 78F ™ i wave mabils antenns 2450 {3.00) §
YK88C 500 Hz CW Fiter for TS440S/TS530/TS830R5000 46.08 (2,00} FT736R 2M/70cm Multimods Base station 136000 ) y:3 2M | weve mobile anterna 1495 @300 H
YK8BCN 270Hz CW fiter for TS440S/TS530/TSB30/R5000 54.64 (2.00) FEX738/50  6M modue for FT735R 23008 (5000 m 2M/70cm moble antenna 2535 (300 §
YKB88S 2.4kHz SSB fiter for TS440S 4740 (200) FEX736/12  1.26GHz modde for FT736R 42608 (5.000 T2VNE 2M/70cm High gain mablle antenna 4095 (300}
YKBBSN 1.8kHz SSB fiter for TS440S/TSS30SM5000 46.74 (200 ) 320E 2M | wave anterma. PL259 fitting 350 00 |
MC50 Deiuxe Dual impedance Desk microphone. 4 pin plug 46.08 (4.00) SAGMS Mag mount. Large fimpet mag mount with rubber skt
MCG0A Deluxe Desk microphone with bultin pre amp B8.22 (4.00) . 250 PO
MC43s UpDown hand microphana for 8 pin rigs 2222 (200 HSTMB Boot mount for any of the above asrisls 1545 (300}
HSMX2 Mobile microphone with control bax 39.80 4.00) 5882 Hatch beck mount for any of the sbove aeriels 2235 (3.00)
TS790€ NEW Dual Band al mode transceiver 2M/70cms with é&ﬁ mmmﬂdmhm-ﬁ Zzi; ﬁgl’:
1296MHz option 149500 (-} mount .
TR751E 2M muitimode mobleffed transceiver 59900 (o RGAM 4M load with S0238 socket snd PL253 to go Qutter
N e e e e ge  Bemoue iz 18
T E NEW C trasTever. o .
318.00 (5.00) GF151 2M ON-GLASS } wave maoble antenne 27.98 4.00
TM701E NEW Compact 2M(70cm mobde transceiver. 25W 489.00 (5.00) GF411 70cms ON-GLASS 3dB antenna 2889 4.00}
TH25€ 2M FM compact handheld transceiver 238.00 (5.00) ik renge of G-Whip Aerials®*****
THASE 70cm FM compact handheld transceiver 283.00 (5.00) Active Antenna. Covers 0-40MHz. Comes comylete with power
TH-75€ NEW 2M/70cm handheld transceiver with dual watch dinglay supply and bracket 4500 (5.00)
doplay 39800 (500 §90.08 (1200 Gkl SWL Antenna Tuner. Covers al bands from 100kHz-
HMC2 Headsetimic with VOXPTT 3425 (300) 30MHz 68.00 (5.00)
SMC31 Extemal speaker microphone 2878 {200 CT1010 200W Fan caoled dummy load 68.00 (3.00)
SMC32 Miniature speaker microphone with earphone socket 23.85 (2.00) Flex M Fexble | wave antenna, BNC connector 11.00 (1.50)
TH205E 2M handheld transceiver with LCO display 199.00 (5.00) 0160 20W continuos dusvmy fosd 1100 {1.50)
TH215E 2M handheld transceiver with 22800 (5.00) ETNW SWL anterma tuner 58.00 {2.00)
THA05E 70cm handheld transceiver with LCD display 24500 (5.00)
THA15E 70cm handheld transceiver with keypad Zg;-g‘l (5.00) R i
HS5 Dehoxe headphones for al KENWOOD equipment 4.00)
HS6 Uttra light dehore headphones 2436 (J.I:I!i) f ecelvers P&P‘ oks & Maps
Lows HF225  NEW 30kHz-30MHz. AMSSBIW Gensrdl covrape i f mw
recaiver 395.00 Confidential P ecktion
0225 N Band i d Sy M dtcr fr H225 i The congets gude mm’m ol
L 25-2000MHz. 1989 ed 595 (1.00)
%5 Garia Pad. Keyped for drect frequency sntry on the HF Ocomric. Asberel Comemurications 195 075
ez : 3RSa: /200 NEW VHFUHF Arband frequency uide 595 (100
NROS25 Top of the range General coverage receiver 0.09-34MHz World Radio and TV Handbook 1795 (1500
4 c \ 10500 3 | | otr Shrt Wave racepton 530 (100
§ Pap CNKI66 Optional VHFUHF comverter for NRDS25. 34-80, 114- Scanners 2 ass (100 i
Ic-781 Al mode general coverage transceiver. 89 mamories 150W. 174, 423-456MHz 39135 {500) RSGB 1989 Calbook 750 (150
chids itaral ATL P o (AT oy 450090 ) RS000  HF Gereral coverage rcsiver 500 () HF Antanas fur o Locatons 125 (150
16765 Al mode general coverage transceiver. 9 memories, Ve20 Optional VHF converter for R5000 108-174Mkz 167.21 flacio Amateurs Examination Manual 585 (150)
100N, lrcudes: stamal ATL snd §5U 2onm: R0 HF goneral coverage receiver 50500 () Morss Code for the Rado Amata %5 075
1735 SSB, CW, FM, AM, RTTY general coversge transcever. 32 ve10 Optional VHF converter for R2000 118-174MHz 101.94 (5.00) icati
2 . Radic Communication Handbook. Vols. 1 & 2 13.85 (2.50)
memories, 100W . 97800 (-} RZ1 Wide Band scanning receiver 500kiz-050MHz ~ 485.00 {5.00) Practical Wire Antannas (WEW for 1889) 826 (1.50)
I£.726 Compact HF transceiver 160-10M with 6M Ham bands, AR2002 VHF/UHF scaming receiver 25-550MHz, 800-1300MHz How to Pass the RAE 380 (150)
plus general coverage raceiver 880 () 487.30 (5.00) Loghook 350 (100}
(7] Compact HF transceiver 160-10M Ham bands with ARSOCE VHF/UHF Handheld scanning receiver. 75-105, 118-174, 1ARU Locator Map of Europe 226 (1.00)
general coverage receiver. 26 memories, 100W 76800 () 406-495, 830-950MHz. AMFM selectable,  199.00 (5.00) Workd Prefix Map (Colour) 150 (150)
16575 imode 6M/10M Base station 10W. 10200 ARSOOUK  VHF/UHF handheld scanning receiver. AMJFM salectable Great Circe OX Map 126 (100}
IC575H Muttimode 6M/10M Base station 100W 18300 (-} 100 memories, 108-136, 137-174, 220-280, 300-380, JARU Locator Mag of Westam 150 (150)
1625 FM Multfunction 2M handheld transceiver 27500 (5.00) 406-470, 830-950MH; 23500 (500) VHFUHF Manusl Eirope 1088 200)
1C-2SET FM Muitifunction 2M handheld transceiver. Keypad entry — LCB00 Leatherette Case for ARS0D 295 (0.75 \ Rado M 835 (150)
DTMF 29500 (500) LC900 Leatheretta Case for ARB0O 355 (0.75) k Operatng W,
IC-26E FM 2M handportable 377W 265.00 (5.00) WINIOB VHF Airband recaiver. 108-136MHz 176.80 (5.00)
1C-2300 2M Mutimode mabde. 25W 55900 () RE35 Airband receiver. Covers VHF and UHF aibend  249.80 (5.00)
:Eg;;ﬁ %m Multimods g: station including Rrss”u %‘N&M - R37S VHF Avband handheld recaiver, tunabla 118-136MHz P s I_ & L,
- Muitimode Base station excluding PSU. 6955 (3.00)
o . 103800 FRG8S00 HF generel coverage receiver 0.15-30MHz. Al modes r ower upp les lnears \
IC4SE T0cm FM Mutifunction handheld transceiver 318.80 (5.00) (=) P&P
IC4SET msn“;u Muttifunction handheld transceiver. K"'""',,ﬂ iy FRGI600 VHFAHF scanning receiver 60-850MHz, Al modas o m f; :: m m :ggf l1|§-gg}
= L 1 509.00
IC490E 70cm Multimods mobie transcaiver. 1OW. (One Only Left} FRV800 VHF converter for FRGBBO0 118-175Mi:z 10000 SO0 DRAE 6 amp power supply 7872 (500)
X - 558.00 (1200} AXT00E VHFIUHF scanner 52-804MHz with bult in Panoramic BNOS 1 20 amp power supply 17825 (12.00)
IC475€ 70cm Multimode Base station incuding PSU. ZSWHBE ® o . e i 57500 ) g:% :ZZQE}IE‘EWWW 1;5: (ggl,
X - Jupi handheld scanner 25-550 300MHz
IC-3% 2ZM[T0cm FM handportable. 3/5W 398.00 (5.00} . AMFM sslectable 29900 (5.00) Daiwa PS30XM Heavy Duty powes supply. 24 amps. Variable vait 120.50 (1200}
1C-32106 2M[70cm FM mobie enscaiver. 25W 430.00 (1200 leom ICR1 NEW Al band handheld — BNOS LP144-3.50 2M 50 watt linear with preamp. 3W input 13800 (5.00)
IC-24€T 2MT0cm FM transceiver with Dual Watch 1300MHz. 100 memaries. AMFM sslectable 399.00 (5.00) BNOS LP144-10-50 2M 50W fineer with preamp. 10W input 138.00 (5.000
Display — OTMF — Fial Ouplex 385.00 ﬁw ICR100 NEW Al mr- 500kHz-1800MHz 121 Y. ;Nlﬂg mmﬁ%%'mi:.%m wamm g:g gﬂ
k channels. selectable 49 preamp.
ICR72 NEW HF general coverage receiver. 1 . 99 ’ BNOS LPM144.3-180 7M 180W fnear with preamp. 3W input  355.00  (5.00)
599.00 (1200} BNOS LPM144-10-180 2M 180W finear with preamp. 10W iput  355.00 (5.00)
ICATIE HF General coverage raceiver. 0.1-30MHz. ™ BNOS LPM144-25-180 2M 180W linear with preamp. 25W mput  305.00 (5.00)
optional), 32 memaries BNOS 6M SOW near with preamp. W mput 138.00 (5.00)
1C-AS000 HENHFUHF scanning recaiver. 100kHz—2000MHz. Has BNOS LPS0-10-50 6M 50W fnaar with preamp. 10W input 13800 (500)
= budt in Spectrum Scope and 1000 memories 3 =) BNOS LPMS50-10-100 GM 100W Encar with preamp. 10W it 235.00 (5.00)
CW/R TTY EqUIpment ™ ICRTI00  VHFIUHF Scarving receivr. 25-1000MHz & 1025- eﬂs LPMA32-10-50 70cm S0W fnear with preamp. 10W ot 205.00 (5.00}
PP 2000MHz. 99 memaries 9900 _J/
BY1 Bencher Marse Koy (Black) 6745 (3.00) PRD-2005 ing receiver. 400 memories. 25-520 &
bl R L Satellite Receivi
HK702 Dehoxe version of sbove on Marble Base 4340 3.00) 136(AM), 136.005-174, 380-512 & ao-esomz 86500 ate Ite eceIVIng
HK708 Straight Marse Ki 2325 (3.00) H
HK705 sm Morse xz 2400 [3.00) PROZ024  VHFIUHE Scaning receiver. 50 memories. 68-88, 118— Eqmpment
HK707 Straight Morse Key 2225 (300 136(AM), 138-174 & 380-512 170.95 {5000
MK704 padde 2025 {3.00) PROS7 VHFAUHF Scanning receiver. 10 memaries. 68-88, 138-
MK705 Squeeze padde on Marble Base 3220 [3.000 174 & 380-512MHz 119.95 (500}
Star Master Keyer. Electronic Keyer. 5470 4.00) PRO-34 VHF/UHF Handheld scanning receiver. 200 memaries. 68—
Star Memory Keyer. Bectronic Keyer with Memories. 8500 4.00) 88, 108-136(AM), 136,005-174, 380-512 & 806 685.00 (12.00)
Datong 070 Morse Tutor 6340 13.00) 960MHz 2 5.00) 270.25 (12.00)
PK-232 Al mode Terminal Unit. Packet, Amtm, RTTY, CW, ASCH, Telescopic whip serisl with BNC comectoyr. Extands
FAX, and NAVTEX. Works with any computer equl
with an RS232 interface 283.95 (5.00)

**Software to suit different

All mode terminal unit. Amtor, RTTY, CW, ASCH. Works
with Commodore 64, BBCB etc 198.00
gaiable for the PK232

.00}
computars
and AMT-2******

19
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PHOTO ACOUST'CS LTD - Telephone

58 High Street, Newport Pagnell, Bucks. MK16 8AQ. 0908 610625

Announcing the NEW TS950S/SD HF
Transceiver from Kenwood

Futu of the TS950S/SD
Clealy the TS-950S is an al band, al mode (USB/LSB/CWIAM/FMIFSK) HF transceiver, incomorating a general coverage receiver (100kHz to 30MHz)
major operating feature is the inclusion of a second receiver system (designated the “Sub Recejver”) which allows the operator to receive signals within +500kHz of the
current operating frequency. The sub receiver has its own independent display, IF system, tuning control, frequency increment selection, noise blanker, noise blanker level
control, and AF gain control.
The sub receiver remains permanently on, so that the user can listen whilst transmitting on the main VFO.
© The DSP-10 Digital Signal Processor. The initial supplies of the TS-950SD will have the DSP-10 factory fitted, although purchasers of the later shipments of TS-950S will be
able to fit the DSP-10 should they subsequently wish to. The DSP-10 gives significant improvements in transceiver performance, and is the first unit of its type to be fitted to
amateur radio equipment. The performance advantages are summarised as follows:-
* Digital processing provides improvements in receiver and transmitter performance in the areas of spurious response and unwanted sideband suppression. Carier and
unwanted side-band suppression are improved by 10dB compared to the standard TS-950S.
* Digital signal processing alows for the first time the faciity for an operator to select any one of four audio bandwidths on the transmitted signal. The digital filtering gives
flat in band response with extremely sharp out of band rejection, and without signal distortion.
* CW operation without key cficks. The use of digital filtering results in a keyed waveform free from the key clicks generated by analogue methods. The operator can select
fast or slow rise times on the keyng waveform to suit bend conditions of his own preference.
* A new DCO (Data Control Qscllator) provides an extremely accurate and clean FSK transmission.
* On receive, the digital signal processing is synchronised with the operation of the SSB IF slope tuning so that the audio bandwidth always exactly matches the receiver IF

>

Tesponse.

® 150W transmit power output.

The TS:950S/SD PA uses devices running from a 50 volt supply rall. This not only gives 150 watts RF output, but materially improves the 3rd order IMD performances of
the transmitter.

@ An automatic ATU is fitted to the TS-3505/SD, and the transceiver will not be avalable without this feature. The ATU microprocessor controller software has been written to
include memorising of ATU settings so that no time is wasted when moving from band to band. There is an additional feature in that the tuner may be manually controlled
with subsequent memorising of the manually determined settings. [T WILL NOT MATCH A LONG WIRE.

@ Receiver performance is excellent. With the AP (advanced intercept point) off, and the 500Hz filter in use, the noise floor is — 149dBm. With the AIP on, the noise floor is —
140dBm, intercept point > + 20dBm, and the IFOR 105dB. This performance will be hard to beat, and puts the TS-350S ahead of any competitor.

In the TS-950SD, the following IF filters are buit in:-

YG-445CN-1 250Hz YG455C-1 500Hz YK-88C-1 500Hz YG-455S-1 4kHz

Fiter selection is by clearly labelled front panel buttons, which alliow independent choice of both 8.83MHz and 455kHz fiters. Whatever fiiter combination is chosen, it can be
memorised along with frequency and mode, giving instant recall of chosen operating conditions. The actual filters in use are shown in a section of the main display.

@ The comprehensive and fiexible control of the receiver used in the TS-840S is included and improved upon in the TS-950S/SD. Major provisions are as follows:-

* SSB IF slope tuning, to give independent adjustment of the upper and lower fiter slopes.

* CW VBT (Variable Bandwidth Tuning) is enabled in the CW mode together with the CW pitch control. The VBT control alows the IF passband width to be varied without
affecting the centre frequency.

* CW AF VBT. Using time multiplexed switched capacitor fiters, the AF VBT provides a steep sided variable bandwidth AF fitter which can be used in conjunction with the

CW VBT to give outstanding CW receve performance.

A true IF notch filter is fitted to the TS-950S/SD.

Dual mode noise blanker system (pulse or “woodpecker”) with adjustable blanking level.

0 to 30dB RF attenuation in 10dB steps.

AGC switchable Off/Slow/Med./Fast.

Al mode squelch is provided.

In the TS-950SD the high stablity TCXD reference is fitted as standard, giving a reference accuracy of +0.5ppm between — 10°C and +50°C.

@ For the CW operator there are specially attractive features.

* Buit in high performance electronic keyer.
* CW full BK and semi BK.
* Variable BFQ pitch control in the CW mode.

LN BRI T

Additional features (2 VOX operation.
(] Al mode TX power output control from 10W to full power. (] Provision for optional speech synthesiser VS-2
[ Buitt in speech processor. [0 1MHz marker.
[J Monitoring of transmit signal, with adjustable level. (] Buit in heavy duty AC power supply and speaker.
O Display dimming. [ Frequency “Lock” to prevent accidental changes.
(2 Buit in interface for computer control. [ Adjustable VFO tuning knob torque.
[ Programmable tone encoder for FM repeater use. [ Buit in BkHz AM fiter.

NEW TS950S/SD Price List
TS950SD Includes DSP-10, S0-2, YG455C1, YG455CN-1, YG455S-1 and YK8SC-1 £3199.00
TS950S Transceiver with Auto ATU standard feature £2499.00
DSP-10 Digital signal processor unit £399.00
SM230 Station monitor with Pan Display £773.00
S0-2 High stabdiity TCXO £99.00
SP350 External speaker £87.55
YG455S-1 Extra SSB fiter £112.57

Only the TS950SD will be avalable for the first couple of months, so PLACE YOUR OROER NOW so as not to be disappointed.

AUTHORISED AGENTS FOR KENWOOD, ICOM, YAESU & STANDARD. FULL SERVICE FACILITIES AVAILABLE
SPEND UP TO £1,200 INSTANTLY WITH A PHOTO ACOUSTICS LTD, CREDIT CHARGECARD — APPLY FOR DETAILS

PART EXCHANGE WELCOME, ASK FOR KERRY G6IZF OR ANDY G4YOW
RETAIL SHOWROOM OPEN MONDAY-FRIDAY 9.30-5.30, Saturday 9.30-4.30

Goods normally despatched with 24 hours. Please allow 7 banking daysfor cheque clearance. Prices correct at time of going to press — E&OE
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| Feature |

Since the early
1900s, Guglielmo
Marconi has been

deservedly
referred to as the
‘Father of
Wireless’ and his
name has been
carried forward,
in the field of
electrical
communications,
to this day. The
name of Hugo
Gernsback is less
well known, but in
the beginning of
the twentieth
century he was
generally
regarded by his
followers as the
‘Father of
Amateur

Wireless’. Stan
Crabtree G30XC

tells the story

The Father of Amateur

Wireless

Hugo Gernsback was born in Luxembourg on 16
August 1884 and received his technical education at
the Ecole Industrielle in Luxembourg and later at
Bingen Technikum in Germany. His field was
electrical engineering. Like many of his European
contempories the ‘New World’ beckoned and, in his
case, it seemed the ideal place to market an improved
design of dry battery he had invented. He arrived in
New York in 1904 at the age of 20.

Wireless telegraphy had by this time established
itself as the new medium of communication. Marconi
had already spanned the Atlantic, the great passenger
liners on this route were now able to communicate
with a land station throughout their passage and the
number of wireless telegraphy stations in the United
States was increasing dramatically. There were no
licencing restrictions and little demarcation between
Government, commercial and the few stations that
were operated for pleasure.

Company Established

The entrepreneurial spirit of Gemnsback was
aroused. He saw ademand for the marketing of wireless
expertise and components and set about making plans
to meet it. Within the year the Electric Importing Co.
was established in an office three metres square at 32
Park Place, New York; the first firm in America to sell
only experimental electrical goods.

From the start, Gernsback earned the reputation of
giving a ‘square deal’. He was one of the first
businessmen to take advantage of mail order and he
built up asizable list of agents and customers throughout
the United States. Business flourished and in 1905 he
took over larger premises at 87 Warren Street, which
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provided better manufacturing facilities. In the
November 1905 edition of the Scientific American he
advertised what was to become the “first complete
home radio ever offered to the American public”. The
kit consisted of a miniature spark transmitter with a
one inch coil, coherer and all other necessary
components including batteries. A guaranteed range
of one mile was claimed.

Expansion

Early in 1908 the company moved once more to
buildings at 80-86 West Broadway which provided six
times as much floor space as the Warren Street premises.
Expansion continued and in 1909 a large retail store
was opened 69 West Broadway. It was a unique store
in New York and became the ‘Mecca’ for all local
wireless enthusiasts. By 1910 the offices and factory
had again reached saturation level and the company
purchased its own five storey building at 233 Fulton
Street. The premises next door were acquired in 1912
thereby doubling the Company’s total available floor
area to 2 500 square metres.

At this time the Electric Importing Co. were
receiving 900 letters a day and shipping out on average
300 orders. Business was conducted with wireless
enthusiasts all over the world. A European office was
opened at 23 Rue Henri Maus, Brussels. EICO were
the largest manufacturers of this type of equipment;
raw material was purchased by the ton or car load. The
company also controlled more patents on experimental
and wireless apparatus than any other organisation in
the US.

Hugo Gernsback had the knack of knowing just
what this new breed of wireless devotees wanted. He
was in fact one of them and spent much time in
experimenting and testing new devices which his
company subsequently marketed. The Electric
Importing Co’s catalogue was a wealth of information
for anyone new to the art. Part One: ‘Wireless’,
contained more than 200 pages and was beautifully
illustrated with engravings of the various items on
offer.

Services Offered

Gernsback offered a service that would be
impossible to supply in this day and age. For a 2¢
stamp to cover postage, his engineering staff would
“cheerfully answer free of charge any and all technical
questions relating to our goods”. Questions on ‘hook
ups’ etc., not bearing a direct relation to the goods sold
cost 10c. Also for 10c, the Company’s drafting
department would provide diagrams and connection
data. The catalogue included one sales aid that would
not seem out of place in today’s marketing scene: A
FREE Wireless Course. The book contained 20 coupons
(numbered 1 to 20) eachrepresenting a lesson. Lessons
ranged from ‘Principles of Magnetism’ to ‘New
Transmitting Systems’ and ‘ Aerials’ etc. By enclosing
acoupon with each 13 order spent on components, the
corresponding lesson would be forwarded. For a $20
order the complete course was sent in a cloth binder.
This was remarkably good value as most textbooks on
wireless, and especially the ones that were written in
alanguage the layman could understand, were neither
numerous or cheap.
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Wireless Association Of America
Formed

As a follow up to the Company’s catalogue,
Gernsback founded Modern Electrics in 1908, the
first magazine which eventually devoted itself almost
entirely to wireless telegraphy. The circulation
increased rapidly and through the journal’s readership,
Gernsback formed the Wireless Association of
America, the first national amateur wireless
organisation, in 1909. This was five years prior to the
incorporation of the American Radio Relay League
(ARRL). The WAA published the Wireless Blue Book
which appeared yearly and contained a list of all US
Government, Commercial and Amateur wireless
stations in alphabetical order with callsigns and
locations. It also included a three colour wall chart of
the USA showing Government Stations. This for an
annual sum of 15¢. By 1910the circulation of Modern
Electrics had reached 30000.

In the early years of the Century there was no
legislation or restriction on the use of wireless apparatus
on the North American Continent. This contrasted
starkly with the situation in the UK where up to and
including WWI the authorities apparently did
everything possible to hinder layman wireless
experimenters. Inevitably, a free for all on the air
waves developed and continued until chaos reigned.
Interference was caused due to interaction and
mistuning of the now thousands of stations that were
active on the medium and long wave band. Much of it
was due to obsolete equipment, often in operation at
Government stations. Wireless Legislation introduced
in 1912 brought some semblance of order to the radio
spectrum in use at the time. During the years running
uptothislegislation, Hugo Gemsback endeared himself
to the American Ham operators by outspokenly
challenging the authorities in their attempts to curtail
amateur wireless operations.

The Roberts Bill

The first attempt at silencing the amateur fraternity
(who were unequivocally labelled the villains) was in
the Roberts Bill. Gemsback, at first single handedly,
fought the Bill tooth and nail. Through a stirring
editorial in the January 1910 issue of Modern Electrics
he inspired 8000 wireless amateurs to lobby their
congressmen in Washington by letter and telegram.
Hundreds of newspapers picked up Gemsback’s
editorial and all endorsed and applauded his views.
The public as a whole turned against the Roberts Bill
and it was eventually abandoned.

The Burke Bill and the Depew Wireless Bill
appeared shortly afterwards and suffered a similar
fate. Due to oppositioninstigated by Germnsback through
the columns of Modern Electrics neither were seriously
considered as legislation.

In December 1911 the Alexander Bill was put
forward and although it met many of the amateurs’
pleas, Gernsback felt it was not acceptable in its
original draft. Inthe editorial columnsof his publication
he put forth what was to become an historical
recommendation. That the amateur should be allowed
an input power of 1kW and that operation should be
permitted on wavelengths below 200 metres. These
regulations are still in force today.
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Unfair Legislation

In March 1912 Gernsback once again put pen to
paper and in a letter to the New York Times, protested
against unfair legislation, outlining the shortcomings
of the Alexander Bill. The writer realised, perhaps
more than anyone else, that this Bill, in some form or
other, would eventually become law. He therefore felt
it was his last chance to champion the rights of the
wireless amateur. His concentrated efforts produced
results and Alexander and his advisers subsequently
acceded to the overwhelming pressure. It is significant
that the relevant section of the Bill followed
Gernsback’s recommendations, as set out in the
February 1912 issue of Modern Electrics, word for
word. The Alexander Bill, now amended, passed the
United States Senate on 7 May 1912 and transferred to
the House of Representatives the following day. On 13
August 1912 it was signed by President Taft and
became law.

In the United States in 1913 a licence was not
needed provided the sender’s wireless signals did not
cross the State border. This was ideal for amateurs in
the centre of Texas but restrictive for enthusiasts in
New York City. The Gemsback catalogue went to
great pains to list the type of equipment which would
reach a certain distance. There were still untuned
spark transmitters in use and the range could be
calculated by the size of the spark coil. A three inch
coil would supply a signal for a distance of 24 miles;
aone inch spark coil was limited to eight miles. With
tuned apparatus using open core transformers the
input wattage was used as a guideline. A distance of
one mile could be achieved with every five watts in the
primary circuit. By knowing the distance from a home
location to the nearest border of the next state, it was
possible to calculate the maximum power used before
a licence was needed. The only other restriction was
that no more than 500 watts could be run if the location
was within five miles of a Government Wireless

The “Transcontinental " Wireless Receiving Outfit
“ALL THAT THE NAME IMPLIES”

‘Transcontinental’
was the top of the
range receiver in
1913. It featured a
0.1uF condenser
(left) and a detector
with finely balanced
swivel ball handle for
use with any mineral
substance. Using a
70', four-wire
antenna on top of
their New York
building, the
manufacturers
claimed to have
regularly copied
Colon in the Panama
Canal - a distance of
2200 miles.
Complete with the
headphones, the cost
was $24.00

Mounted on an opal
glass base, this key
could be used for
signalling with up to
12in spark coils and
up to 30A. It
followed a style that
had been used by
telegraphists on land
line circuits before
the turn of the
century. The design
was still in use until
a few years ago.
Price $1.75




WIR ELE&S T !ZLEGMPK
The "l'dlmeo  Complete Outtit, &v
s«m so R: 4 Ccl

Key, Coherer with Auto Decoherer

Dry Battery, Send and Catch Wires, and Counec

and Disgrsmas, Will work ap to | wﬁo. Uapm lntm&mlon
prices.  Agents Wanted, [llustrated Pamphlet.

ELECTRO IMPORTING CO.. ¥ Purk Plare, Now York

Advertlsement appearing in Sclentlflc Amencan in November 1905. It
was the first radio kit ever to be offered to American wireless amateurs

The'Intercity’ sending
outfit. This was ready
assembled and needed
only a 4-wire antenna,
25 feet above ground.
A 1in spark coil was
used with 2in spark
gap. With the supplied
five dry batteries, a
rage of up to five
miles was claimed.
The price, $8.45

With the ‘built-in’ antennas shown, this set had a range of 50 feet. With
a good antenna, up to three miles could be achieved. Its design goes
back to very early wireless and was used for experiement and instruction.
It used a precision decoherer which, with a 50Q relay, would ring a bell.

The cost with dry cells was $5.25

“Adjustable
Condenser’. The
complete
condenser
comprises the
stand and six
Leyden jar
condensers. Each
jar had a spring
clip at the top and
small round metal
knobs on the
bottom. The jar
could be snapped
into position in
seconds. Price
$2.50
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Station. In 1913 there were over 700 000 amateur
stations in the USA.

Licence Encouraged

Gemsback encouraged all to take out a licence. He
pointed out it was a great honour to hold one. The
licence was free and not too difficult to obtain. If you
lived any distance from a radio inspector you took an
oath before a notary public that you were conversant
with the law and that you could transmit a wireless
message.

The Gernsback organisation produced components

as well as complete transmitting and receiving outfits.
They even supplied the materials to make the
component. One novelty, patented in 1910 was an
‘adjustable condenser’ consisting of six leyden jars
fitted in clips held in a frame of ‘well seasoned oak’.
From two to six jars could be used to obtain the correct
capacity. Use of the Leyden jar considerably increased
the duration of the spark and subsequently the range of
the transmitter. The foresight of Gernsback in many
areas is remarkable. One example is his reference to
selenium which he sold in metal sticks at $1.50 an
ounce.
“This peculiar substance is a conductor of electricity
while exposed to light rays. An insulator in the dark it
will close a relay when a match is lighted near cell.
SELENIUM WILL SOLVE MANY PROBLEMS
DURING THIS CENTURY”.

New Publication

In June 1913 a new publication appeared from the
Gernsback stable. The Electrical Experimenter was
devoted entirely to publishing experiments on
electricity and wireless. The magazine appeared
monthly and a year’s subscription was 50c. It was an
immediate success and the following year incorporated
an updated “Experimental Electricity Course” in 20
lessons. (Gernsback’s pioneering Modern Electrics
had now been incorporated into Popular Science).
Hugo Gernsback apparently played no part in the
formation of the ARRL in January 1914. However,
this is not surprising as the organisation at this time
was confined to members of the Hartford Radio Club,
Connecticut. It was some years before the League was
to become known to every radio amateur throughout
the world.

First Science Fiction Novel

Gernsback continued with his writing but now
changed course to produce fiction. In 1911 he had
written what is often regarded as the very first Science
Fiction novel Ralph 124C41+. The title apparently
translated his visions of the future: “One to foresee for
one”. In it he described and even illustrated a
mechanism that could be likened to modern day radar.
In 1926 he began publishing Amazing Stories, one of
the first magazines to carry science fiction writing as
its rain theme. But he still maintained a keen interest
in wireless. He founded WRNY Radio New York and
conducted televisionexperimental broadcasts in 1928.
Gernsback also continued his association with the
newcomer to wireless. Radio Amateur News was
initiated in August 1919 and what was to become
perhaps his most well known wireless book Radio for
All, was published in 1922. He died in 1967 in New
York City.

Not only in America, but amateurs throughout the
world, owe much to Hugo Gemsback, the ‘Father of
Amateur Wireless’.
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¢ GAREX ELECTRONICS <~ ALTRON \

WEATHER SATELLITE SYSTEMS
SPECTACULAR NEW ATARI ANIMATED SYSTEM 0

Garex are proud to announce that they are the first appointed dealer for this !
incredible new Timestep product. Following on from Timestep's phenomenal 1

success in the education market a special low cost Atari ST version of their /
animation system is now available. Simply plug in your existing receiver to view
amazing pictures. For the ultimate, add a Meteosat receiver for unbelievably
smooth 14 frame animation that is completely automatic once set up. Just watch
the clouds roll by! New pictures are added twice an hour it required, the oldest
being discarded automatically. This sophisticated package will run on any Atari

C\QMMUNICATION

EQUIPMENT

ALWAYS CHOSEN BY PROFESSIONALS
AND DISCERNING RADIO AMATEURS.

__] [>

$T1040 and compatible colour monitor, comes complete with all soft d
colour-keyed Atari interface unit. AR wz;%;.go . COMPACT LATHCE TOWERS
Optional 16 grey scale adaptor for colour monitor £24.95 ] SLIMLINE TUBULAR MASTS

For those who would like a one-stop-shop, we offer the complete package of a
ready-to-run system:
Meteosat Dish and receiver, Atari interface unit, Grey scale adaptor, 14in Colour
Monitor, Atari ST1040 computer, software (including demo-disc) AND, OF
COURSE, ALL PLUGS AND CABLES.

On your doorstep £1,695.00

NEW COMMODORE “AMIGA” INTERFACE AND

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

@ Radio Communications
® Amateur Radio

® CCTV and Surveillance L
@ Meteoroiogical Monitoring
® Aero & Marine Nav Aids

®
Superb high resolution pict ssgt))FleeoE rE Compatible with “PiXmat ® Flood Lighting etc. -
ution pictures 600 pixels x ines. Compatibie with “PiXmate” v ; :
THE fully featured image processing program. £299.00 ° sP:é ﬁgﬁ%%%sd?:se% ruli;agr :"gg?e%”d 3m
[ heights and cost effective shipping. P
L Engineered to BS.I. standards and hot ®

COMPACT FRAME STORE SYSTEM
The basic MICROWAVE METEOSAT system, no complications, a complete plug
inand go package requires no computer, no software, and can be up and running, [ J
including dish alignment within 10 minutes. Nothing more to buy: Dish, Microwave
Receiver, Frame Store, 12in b/w Monitor AND ALL PLUGS AND CABLES.

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. (BS8100).

o G ab

Designed by Timestep, supplied by Garex £995.95 ANTENNAS

SATELLITE ACCESSORIES AQ6-20 "SPACE SAVER” THE
Meteosat Receiver. Dish input and 2 watt audio output £270.25 : COMPACT 4 BANDER THAT IS '
Meteosat Preamp. 15dB gain 0.6dB noise figure GaAs FET £92.00 Y DIFFERENT. 2, 3 OR 4 ELEMENTS
NOAA é&%’.’é"?e' VHF Receiver £2§5§g “ 6, 10, 15 AND 20M i °
NOAA tile ant 4, 1t 2 e s
NOAA BASIC P:jergri\lpeaa goelgrt]ialter, boxed, 14dB gain £24.95 ] Unique Fully Sealed Coils.

Hi'Q'—Close
Coupled capacity
#7 | hatloaded Yagiwith| A §

SAE for full details and prices of other ‘separates’
* * * *

Sl [ ]
GAREX VHF RECEIVERS optimized 'y .

* A simple but versatile design capable of covering spot frequencies in the range performance. Ideal %
25-200MHz. ® for smalt spaces. b

+ Excellent sensitivity {typically 0.4uV for 12dB SINAD})

+* Double superhet (10.7MHz and 455kHz IFs)

+ Choice of IF bandwidths from "W-SAT" to “12.5kHz" PMR standards.
+ The basic receiver is single channel crystal controlied.

+* Multichanne! option.

+ 2 watt audio output stage having a low quiescent current.

Send for full Spec. ~
sheet. NOW! \

* Size: 153 x 33 x 13mm * Requires 10-14V DC supply ‘aé‘
PRICES Stock Versions: (fully assembled, aligned and tested boards) 6m, 4m, 2m ;
and weather sat £49.95 £ .
Crystals extra, prices on request. 3 = ¥
* Mains power supply module £15.50 L 1 -
Other frequencies, special options, cased versions POA . v ﬁ:
3
| i AN }
GAREX VHF PREAMPLIFIERS y e - ‘ M
* MINIATURE — GENERAL PURPOSE ® . ! < o ‘ / i
* Compact size: 34 x 3 x 15mm * Up to 26dB gain | s
* Can be made for any frequency in the range 40-200MHz ] 4 QUALITY
* 3dB bandwidth +3MHz (at 145MHz) * Low noise e [’:\ /
* Input and output impedance 50 ohms J
* 1dB compression +10dBm * Saturated output +15dBm ' ™. R LIA T
* Supply voitage B-17V DC at 5-10mA ~ N\ ELIABILITY
Stock Versions (fully assembled, aligned and tested boards) 6m, 4m, 2m and
Weather Sat £11.45 .
Airband 118-136MHz (reduced gain) £11.45 KNOW HOW
Other frequencies in the range 40-200MHz £13.75
* HIGH PERFORMANCE '
* 2 metre PRE-AMPLIFIER

* 3 band-pass stages for improved selectivity
* 16dB gain with 1dB NF * Switches 35 watts g Y
* RF switched (fail-safe action): gas-filled relays WE DESIGN—WE MAKE—WE SELL—DIRECT.
Qgi%rgeﬁgiéﬁmd IR 22332 ) At manufacturers prices—you get best vaiue.
Gas-filled Relays as used in pre-amp £4.95 : European Distributor

Classic International
Roermond (NL) 04750-27390 P
SEND S.A.E. FOR FURTHER DETAILS
AND PRICES OF ALTRON PRODUCTS. '

MAIN DISTRIBUTORS FOR REVCO ELECTRONICS LTD
Prices include UK P&P and 15% VAT
Ask for details of our interest Free Credit

- ee

GAREX ELECTRONICS NEW ADDRESS | ALLWELD ENGINEERING
e O NG 044565 aa0 2 o U, po 2l Coss | st Gogion, Surey- cra ot |
: 044282 » plot 27, ; , J
Vish and CHEDDINGTON (ozs)s) 668684 ' Hands Business Park, Tel: 01-680 2995 (24 hr) 01-681 6734
f— Callers by appointment only Cross Hands, Llanelli, oy P '
® | Dyfed, South Wales. HP. TERMS s

O o amo o o ame oo [ ] a an®
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Construction

The modern home
tends to have a
smaller garden

which is
insufficiently large
to put up a good
wire antenna for
the lower h.f.
bands. This could
be a disadvantage
to anyone living in
these
circumstances, but
now this very
effective tuneable
active antenna
from Adrian Knott
G6KSN changes
all that. It should
prove more than
adequate for even
the tiniest of flats,
and choice of

A Tuned Active
Antenna

Whilst many of us possess communications receivers
and listen to the h.f. bands, be it amateur, commercial,
or broadcast stations, unfortunately we do not all have
sufficient space to string up a nest of dipoles cut to our
favourite bands, particularly if these happento include
Top Band or some of the lower marine or aeronautical
allocations. Thus, it seemed to be a good idea to me
that an antenna of small physical size, but with the
performance comparable of the full sized dipole could
be constructed.

Initial experiments using a short whip feeding into
a source follower, then into a one or two transistor
amplifier, were disappointing on the lower frequency
ranges. This was especially true on topband where
swamping and cross modulation from m.w. broadcast
stations masked all but the strongest signals.
Subsequent investigation revealed that non-linearity
in the front-end f.e.t., was the major cause of the
problem. Tuning the input stage removed these
problems at a stroke. Navigation beacons on topband
became audible during the afternoon, suggesting a
very respectable sensitivity. A further improvement is
achieved by mounting the antenna remotely and feeding
the receiver via a coaxial line. It was for these reasons
that a remote tuning system was developed along with
an indoor power supply and switchable attenuator
unit.

Mast-head Unit

whip antenna is fed to the gate of the f.e.t. TR 1., which
has protection diodes D1-D4 between the gate and the
OV line. Coil L1, inconjunction with Varicap D5 form
the input tuning circuit. The tuning voltage for D5 is
filtered by the CR network C3,R2 and C2, then passed
via the isolating resistor R1 to the cathode of D5.

The decoupling of source resistor R3 by capacitor
C4 provides a degree of gain with TR1, the output of
whichis fed throughblocking capacitor C5 to the wide
band amplifier made up of TR2 and TR3. This
amplifier has a gain which remains substantially
constant over the whole h.f. band and provides a good
match to the coaxial line conveying the signal to the
indoor unit. The 15V power supply line is filtered and
decoupled by capacitors C7 and 8 to reduce noise and
power lead pick-up. These capacitors may be omitted
if the whole system is built in one metal box, but must
be included if the antenna is remote to the power
supply unit.

Construction and Technique

On the prototype boards, components were mounted
on the copper side of the board, as shown in Fig. 4a and
4b. The isolated areas for items were produced by
cutting the copper away to form ‘islands’ in the correct
places. This, by the way, was an early form of surface
mounting practiced by many home constructors.

Indoor Unit

frequencies The circuit diagram of the remote head unit is
covered would shown in Fig. 1. This remote unit may be constructed Shown in Fig. 2 is the mains p.s.u. and tuning
also prove very to cover various portions of the h.f. band, and L1 control unit. Transformer T1 is a small 15V 100mA
. should be chosen from the range of approximate double insulated type with the secondary output going
useful at holidays | ajuesshowninTable 1 laterinthe project, toresonate | to the diode bridge made up of diodes D6 -D9. Entry
locations. with Varicap diode D5 over the required band. A short of r.f. interference at this point is minimised by
paralleling eachdiode with a capacitor (C9-
o6 C12). Anl.e.d. D10 and its limiting resistor
Lo e+ R9 give a visual indication that the unit is
o 0122 w150, switched on. After filtering by C13 the
2N3819_D o Tha output voltage is stabilised using a single
— =100 TR2 e low power 15V regulator i.c. IC1. An
AnteXd (- 15 S 22n occasional problem with these i.c.s is a
22n D2 L 2 X Output.to:RX tendency to oscillate at a low v.h.f.
eotext & W frequency. These tendencies are
MVAM D4 -Eg447 SR3 %,Rgo 33k %ggo counteracted by capacitors C14 and 15,
T : : o $K8 which should be mounted as close as
” R1 1 ca possible to the i.c., preferably using the
a7 1o 2k2 Kol SK6 minimum lead length. Capacitor C16

provides further hum and noise reduction.
Tuning control R10 picks off a portion of
the 15V rail and passes this to the remote
unit tuning voltage filter mentioned earlier.

At times a degree of signal attenuation

C9-C12 4n7

D6-D9 1N4001 ey :
WRM169 will improve reception quality, and so two
A7 g— switched attenuator pads have been
implemented as shown in Fig. 3a. Switch
>_l s3 S1 controls a combination of resistors R11
Lo9 wofyi*Ve"s B to 13 which form a 10dB pad whilst
k7 | maintaining a constant impedance close to

50Q. Similarly S2 and its associated
resistors form a20dB attenuator pad. These
attenuators are not to be taken as exact, but
have been calculated and the nearest
preferred resistor values been used. The
layout of the attenuator switches, which
Fig.2 should be mounted as close together as
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possible using screened coaxial lead for
input and output connections, is shown in
Fig. 3b.
Testing

Construct the p.s.u. board of the indoor From
unit and assemble the rest of the unit, but
do not connect the output lines at this
point. Check that the mains fuse is no
greater than 3A, and that the mains
connections are safely connected and
insulated where appropriate. Finally check
that all components are in their correct
position and orientation. Switch the unit
on and with a multimeter set to read 25V
d.c. full scale, measure the voltage across
C13. This should be in the region of 20 -
23V, and the l.e.d. D10 should illuminate.
Transferring the leads of the meter across
C16 to measure the voltage, should result
in a reading of 14.5V to 15.5V. If this is the case then
measure the voltage available on the slider of R10. It
should be possible to obtain a voltage which may be
varied between OV and the voltage across C16.

When all is well, connect the negative side of the
power supply to one of the pins of the output socket
SK1 and the positive connection to another of the pins.
The tune voltage is connected to a third pin. Matching
the pins used, solder the control cable conductors to
the plug. As the connections are made take note of the
colour of the wires and what voltages they carry, this
will be needed later.

- The mast-head
unit mounted in
. its die-cast box

" sk2

Fig.3a

hoad/ 2™\ SK3
O "
unit SK5 Lol = To radio

Construct the remote mast-head unit, taking care to
use the correct islands and to orientate the components
correctly. At this point the working position of this
remote unit must be decided, as the positioning of the
various sockets depends on this. In the prototype the
antenna was at one end, with the output, SKS5, and
control,SK6, sockets at the opposite end to exit
vertically downwards in normal use. Drill the box and
mount the sockets in the correct positions. Using the
colour scheme noted when wiring the indoor unit,
solder the remote end plug to the control cable, and
make note of the pins used at this end. From the

Shopping list

Resistors

0.25W 5% Carbon film

56Q 2 R14,16

68Q 2 R11,13

150Q 1 R12

330Q 1 R6

390Q 1 R8

470Q 3 R3,4,15

680Q 1 R5

1kQ 1 R9

2.2kQ 1 R2

33kQ 1 R7

47kQ 1 R1

Potentiometer lin. rotary

4.7kQ 1 R10
(5kQ2 more usual in catalogues)

Capacitors

Disc ceramic

4.7nF 4 C9-12

10nF 1 C5

22nF 2 C1,6

100nF 3 C2,14,15

Miniature polyester 100V

220nF 1 c7

470nF 1 C4

Electrolytic axial leads 25v working

10pF 1 c3

150pF 1 c8

680uF 1 C16

Electrolytic axial leads 35V working
1000pF 1 C13

| "
Inductors see text and Table 1. 1.00H | 72 | 3063
1.2uH | 650 | 27.96
Semiconductors 1.5uH | 581 | 25.01
Transistors 1.8uH | 531 | 22.83
BC548 1 TR3 %;uuﬂ :gg fggﬁ
BC549B. 1 TR2 - g -
39uH | 360 | 1551
Integrated Circuits ggtﬂ g(z)? };;2
78L15 1 IC1. . 6.8uH | 273 | 11.75
{low power 15V regulator i.c.) 82uH | 249 | 10.70
10.0uH| 225 | 9.69
Diodes 12.ng 2.05 ;334
le.d 1 D10 (colour of choice) 15.0uH| 1.84 91
MVAM115 1 D5 (27-560pF Varicap) 180uH 168 | 7.22
22.0pH| 152 | 653
1N4001 4 D6-9
27.0uH| 1.37 5.89
1N4148 4 D1-4 33.0uH| 1.24 | 633
. 39.0uH 114 | 490
Miscellaneous 47.0uH| 1.04 4.47
15V 100mA transformer; 3A fuse and
chassis mounted fuse holder; low power Table 1.
three core mains cable; Mains on/off
switch; 2 x 2 pole miniature change over

switches; Diecast aluminium box 121 x
95 x 29mm for the remote head unit;
Suitable aluminium box, approximately
150 x 120 x 50mm, for the main indoor
unit; Coaxial plugs and sockets plus
coaxial cable; two pairs of plugs &
sockets, plus lightweight 3 core control
cable; Single strand connecting wire of
various colours; Suitable knob for the
tuning control.

HOW MUCH ?

HOW DIFFICULT
Intermediate
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SK4

SK5
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Fig.4a

corresponding pins of the socket, connect the OV line
to area marked -V in Fig. 4b and the 15V line to the
land marked +V in the same diagram. Finally connect
the tune volts line to the land on the positive side of C3.

Carefully check all connections, components and
orientations, and, if all is as it should be, connect the
remote masthead unit to the indoor unit using the
control cable. Monitor the voltage across C3 in the
remote unit, it should be the same as the output voltage
from the p.s.u. Also check the tune volts line in the
remote unit, this should slowly follow the movement
of the wiper of R10, and be variable between both
supply rail limits. If this is not the case switch off and
recheck all the connections.

Assuming that all is well then connect the short an-
tenna to socket
SK4 and the

The combined
indoor power and
remote tuning unit

secondpiece of
coaxial cable,
. to a communi-
_ cations  re-
_ ceiver, Tune
_ the receiver to
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Tune volts
SKé

the low end of the band of interest and set the tune volts
to minimum. Noting the level of noise on the receiver,
slowly rotate R10 to increase the tune voltage. The
level of noise should peak and then decrease as the
remote unit is tuned towards the higher frequencies.
Retune the receiver to about twice its original fre-
quency setting and retune the remote unit to peak the
noise or signal level again.

At this point check the operation of the attenuators.
Tune to a fairly strong constant signal, and operate
both switches individually. If the receiver has a signal
strength meter, an indication of their action should be
abvious. However if no meter is fitted, a slight change
in audio output may be the only indication of the
attenuators coming into circuit.

Retune both the receiver and the remote unit to
discover the upper and lower limits of coverage of the
system. The frequencies at the both ends will vary with
temperature, so if the band of interest is to be found at
an extreme end, the next inductance value up or down
should be chosen to place the required frequency
towards the centre of tuning.

In Use

In use the antenna has been found to give impressive
results on very weak stations, but at the same time
copes very well with the end-stopping signals of the
6MHz band without signs of overload or cross
modulation. This antenna has proved invaluable to the
author anditis hoped that it may be of interest to others
where space is at a premium.
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GX-2 FAX SSTV TRANSCEIVE
FOR THE BBC COMPUTER

Superb performance, ease of use and a
wealth of useful features in the two

graphics modes.

FAX 7-level greyscale for superb pictures. All rpm and
I0Cs. Optional direct printing with auto-phasing for top
quality charts and pictures.

SSTV Mono, line sequential colour and Robot colour.
Fully compatible with SC-1 and Robot equipment. All
timing standards.

Send screens from graphics package, digitiser or GX-2's
own sophisticated type-ahead system. 12 text sizes,
individual colours for each character, specially designed
character set for greater readability and lots of other
facilities to produce good graphics screens as well as
just text.

Live type-ahead at all times and full facilities for using
disc and printer.

EPROM, interface, comprehensive instructions and all
connecting leads for only £99.00 or £119.00 with FAX
direct printing option.

Send for full information on this amazing system.

RX-8
FOR THE BBC COMPUTER
FAX, HF and VHF PACKET, Colour

SSTV, RTTY, CW, AMTOR, UOSAT,
ASCIL.

Receive them all with every possible feature. Printer and
disc support. The best receive system ever.

Complete system of EPROM, interface, instructions, all
leads and demo cassette £259.

Send for our brochure on this astounding product
*See review in October ‘89 Ham Radio Today”

And don’t forget all our other goodies

TX-3 RTTY/CW/ASCIl TRANSCEIVE £20

RX-4 RTTY/CW/SSTV/AMTOR RECEIVE £25

TIF1 INTERFACE for TX-3 and RX-4 £20 kit, £40
boxed.

Morse Tutor, Logbook, Locator & RAE Maths programs
for BBC, CBM64, Spectrum, VIC20

More information available on everything. Please ask.
Prices include VAT and p&p by return.

ssssss

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

| Name

I Address.
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Our very simple offe
to hobbyists

® Antex TCS 240V 50W and
TCS 24V S0W.

® Temperature Controlled Solder-
ing Irons for electronic and elec-

trical applications - an essential
item in the hobbyist's tool kit.

® Temperature range 200° to
450°C. Analogue proportional
control % 1%. Max. temperature
achieved within 60 seconds.
PLUS

® Antex M-12W; CS-17W; and
XS-25W. Available in 240 or
24 volt.

Better tools
to work with

® Tools specially designed for fine
precision soldering.

Ideal for all electronics crafts-
men and hobbyists.

For full information on the
comprehensive Antex range of
soldering irons, power supply
units and accessories, please
clip the coupon.

ot

Electronics

[—l\ntex (Electronics) Limited, 2 Westbridge Industrial Estate, Tavistock, -—I
I Devon PL19 8DE. Tel: 0822 613565. Fax: 0822 617598. Telex: 9312110595 AE G. |

Please send me full details of the full range of Antex soldering products.
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[R._W.GRAPHICS] |

| Tel: 0376 45058

m Specialist Diaries 355 Cressing Road
. m Wedding Stationery Braintree
% m Company Stationery Essex
CM7 6PE

: m Typesetting/Artwork

. AMATEUR RADIO DIARIES
AS Desk Diary Pocket Diary
with 32 extra pages with 16 extra pages
containin containin,
amateur radio information ~ amateur radio information
onry £3.50 oNLy £2.20
plus 75p P&P plus 45p P&P

Both available with maroon or navy cover

* % x QSL CARDS * * *

Your own design or photograph made into a QSL card.
Price list available.

D.1.Y. QSL CARDS Three designs and four colours
only £2.50 plus 70p P&P per 100.

The members of Southgate
Amateur Radio Club wish all
Radio Amateurs and Short
Wave Listeners the Compliments
of the 8eason, and [ook forward
to seeing you on Friday March
9th and Saturday March 10th,
1990, at the........

[LONDON

AMATEUR RADIO _~
SHOW =

To be held at the Picketts Lock Centre, Picketts
Lock Lane, Edmonton, London N9. — Easy access
from the M1, M11, M25 and North Circular Road.
Admission £1.00 (75p for advance sales of 10 or
more tickets). For advance ticket sales please send
cheque and SAE to The Secretary, London Amateur
Radio Show, 126 Mount Pleasant Lane, Bricket
Wood, Herts, AL2 3XD.

LeeValley |G
15" Park _é

D A

ELECTRONICS

r 0 N G

LIMITED

Clayton Wood Close
West Park

Leeds LS16 6QF
Tel: 0532 744822

as required. :

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

— VISAAND ACCESS WELCOME —

)

For products you can rely upon
to give amazing results

For information on Active Antennas, RF Amplifiers, Converters,
Audio Filters, the Morse Tutor and Speech Processors
send or telephone for a free catalogue and selective data sheets
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Ten metres, or the 28MHz band, is a
mystery band. It’s at the top of the hf.
spectrum, dead most of the time but is

rumoured to possess mystical powers
every eleven years or so. In this monthly
column, John Petters G3YPZ aims to
explain matters and point the finger in the
right direction of an exciting part of
amateur radio.

The secret of getting good results
on the 28MHz band (10m) is
mainly dependent on two things, a
good sensitive receiverand a good
dedicated antenna.

The Receiver

Historically, multi-band tran-
sceivers have suffered badly from
a lack of sensitivity on the band.
Unfortunately, 28MHz seems to
have been almost an after-thought
-afterallitis dead most of thetime
- and when it is open the DX is so
strong anyway!

This line of thinking has for
years masked the true capabilities
of this unique part of our spec-
trum. Current state-of-the-art rigs
seem to be quite reasonable, but if
you are using an FT-101, or even
older, a KW-2000 then you will
need to improve the front-end.

A simple m.o.s.f.e.t. pre-am-
plifier, as shown in Fig. 1, will put
more than a bit of life into any of
the older receivers.

The component values are as
follows:

John Petters was born in Lon-
don in 1953. He discovered amateur
radio in 1966, when his uncle
bought him a CR300 receiver. He
sat the RAE in May 1969 and was
licensed as G3YPZ in August that
year.

By 1970, he was equipped with
an old KW Viceroy and lapping up
the DX on the 14MHz band. One
winter’s afternoon he happened to
tune his old home-brew receiver
onto 28MHz and was staggered to
hear the sounds of Stateside on a.m.
- just like he was hearing the BBC.
Running re-inserted carrier s.s.b.,
he was able to fake an a.m. signal
and worked these stations on about

back.

TR13SK88,BF960,961 or981

R1 68kQ

R2 22kQ

R3 100Q

Cl1-3 10nF monolithic
chip capacitors

C4 10nF (not critical as to

type)
C5-6 5-65pF trimmers
L1-2 8 turns, 22 gauge

wire close wound on 0.25in for-
mer tapped at 2 turns from the
earthy end.
The pre-amplifier should be
constructed on double-sided p.c.b.
The use of monolithic chip

capacitors is recommended for
decoupling as this will reduce the
risk of instability. A ferrite bead
can also be inserted in the drain of
the m.o.s.f.e.t. if problems persist.

It may also be necessary to
screen the input and output coils
from each other.

Of course, some form of
switching would need to be used if
operation is intended for a tran-
sceiver, I personally would advise
a relay, powered from the p.t.t.
line, as opposed to an r.f. sensed
switch, in the interest of preserv-
ingthe m.o.s.f.e.t. Allcomponents

C5
5-65p
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28 MHz Pre-amplifier

50 watts into a long wire. To his
amazement he was getting 5/9
reports back.

Single sideband also proved fun,
while c.w. on 28MHz to Stateside
was ‘a doddle’. No QRM like
14MH:, plenty of space, simple low
power gear and, to him, the true
spirit of amateur radio.

Since then, he's never looked

are readily available from suppli-
ers such as Cirkit plc at Brox-
bourne and Maplin Electronics.
Cirkit also do a range of Toko
coils which include r.f. coils for
28MHz. These canbe used in place
of the home-brew types described
previously.

The pre-amp should give some-
thing in the region of 20dB gain
and should reveal a lot of weak,
but workable signals especially
on inter-G contacts and satellite
working.

For those using converted CB
rigs on f.m., there are numerous
mods to improve the RX perform-
ance. The Icom 1050, LCL JWR
and DNT rigs all benefit from
changing the front-end m.o.s.f.e.t.
to one of the types already men-
tioned, as well as replacing the
ceramic i.f. filter with the
10.695MHz crystal filteravailable
from Cirkit plc. It is just a matter
of the filter change and terminat-
ing the input side with a 1.8kQ
resistor down to ground.

These mods alone will sub-
stantially improve results. There
are further mods to mixers, etc.,
that can also be tackled.

For those using rigs with bipo-
lar front-ends the easiest way to
improve matters is to use the ex-
ternal pre-amp.

Next month we will
look at 28MHz
antennas, mobile
operation and
your reports.
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The Yaesu FT-1000 HF

Transceiver

Digital Signal Generation

For the first time in their transceivers, Yaesu have used
a direct digital synthesis (d.d.s.) method of local oscillator
generation, the FT-1000 having two 10-bit d.d.s. together
with three further 8-bit d.d.s. ail controlled by their
relevant microprocessors. No voltage controlled
oscillators with their phase noise problems, but instead a
handful of digital i.c.s providing the required signals.
Twin internal receivers each with their own v.f.o.s
together with an optional digital received audio storage
facility whetted my DX chasing appetite, I was pleased to
have the first UK review model.

Main Features

Priced at £2995, the set covers every WARC h.f.
amateur band on transceive, together with a general
receive coverage facility over 100kHz to 30MHz. In line
with the ever-increasing trend of efficient digital modes of
communications, dedicated ‘packet’ and ‘RTTY’ modes
of operation are fitted alongside the traditional l.s.b.,
u.s.b., a.m., f.m. and c.w., a switching time of around
18ms being provided for fast c.w. break-in as well as rapid
data transmit/receive switching.

The transmitter gives a controllable output of up to
200W, with p.t.t., VOX, MOX, c.w. break-in and
automatic TNC-controlled transmit switching methods
provided. A c.w. keyer is also built-in with variable speed
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At the 1989
Leicester
Exhibition,
Yaesu’s brand
new ‘flagship’,
the FT-1000 HF
DX transceiver,
was proudly
displayed. Chris
Lorek BSc (Hons)
AMIEE G4HCL
put this rig
through its paces.

and weight controls. Switching, a.l.c. and frequency band
information sockets are provided on the rear panel to
allow automatic control of an external linear amplifier.

Two Internal Receivers

Twin receivers are provided which can each be used
on different operation modes and receiver bandwidths if
needed. They normally use the same antenna socket and
front end filters, but a plug-in bandpass unit at £69 is
available to provide reception capabilities over any
frequency split. Two separate v.f.o. knobs control the
individual receivers, the set having a stereo output socket
together with a panel mounted balance control to feed the
received audio to ‘left’ and ‘right’ channels if required,
giving you a new experience when you plug stereo
headphones in! An additional antenna socket is also fitted
to the rear panel for receive-only use, for 1.8MHz band
DX chasing for example, this may be used either with or
without the bandpass unit and is switched from the front
panel.

Receiver Circuitry

A quadruple conversion system is used on receive,
with a high first i.f. of 73.62MHz being followed by
further i.f.s of 8.215MHz, 455kHz, and 100kHz, the final
i.f. not being used on f.m.. Four crystal filters are provided
as standard in the 8.215MHz i.f. and a further two filters
in the 455kHz i.f., providing main receiver bandwidths of
250Hz, 500Hz, 2.0kHz, 2.4kHz and 6.0kHz. As weli as
this, the sub receiver comes with 2.4kHz filters in both its
second i.f. of 7.68MHz and its third i.f. of 455kHz, and
additional filters may be fitted in either receiver for more
selectivity.

Fourteen 5-pole main channel front-end bandpass
filters are automatically switched in, depending upon the
band selected (together with another eleven in the sub-
receiver filter if fitted). Following these, a cascode dual
j.f.e.t. r.f. amplifier may be switched in or out of the
receiver front-end, the receiver itself claiming a massive
108dB two-tone dynamic range (with +32dBm 3rd order
intercept point) to alleviate problems from the many high-
powered h.f. signals to be found. Switching in the preamp
gives a noise floor of -138dB to make sure weak signals
on 10m and the like are able to overcome the noise. A
double balanced mixer ring using four high Idss j.f.e.t.
comes next, and a front panel control lets you select either
direct mixer feed, in-line pre-amp, or three steps of
attenuation according to band conditions. No more
problems with the chap down the road wiping your
receiver out when the rare DX appears, providing the
neighbouring transmitter is ‘clean’ of course!
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Digital Communications

For those amateurs who like to communicate using
their computers helping them, dedicated sockets are
provided for connection of both a packet TNC and a
RTTY/AMTOR terminal unit, with corresponding front
panel mode selector buttons switching these in. A built-in
microprocessor controls the audio frequency shift keying
tones for RTTY and AMTOR, these can be set to either
the standard 1275Hz mark tone or to the alternate 2125Hz
tone as used with some American terminal units, and
together with these, either 170Hz, 425Hz and 850Hz
shifts may be used.

A significant and very useful point is that the narrow
i.f. filters can be switched in for data use as needed, with
the receiver passband being automatically centred onto the
signal frequencies. The recgiver frequency display then
showing the actual centre of the two transmitted tones.
This allows you to make the best use of the narrow filters
rather than having to put up with s.s.b. bandwidths with
resultant QRM problems on busy bands.

Computer Control

In common with Yaesu’s other base-station
transceivers, many of the set’s functions can be controlled
via. a c.a.t. (Computer Aided Transceiver) serial data
socket on the rear panel, using standard RS-232 data
through an interface unit. Existing software that works
with the FT-747 may also be used with the FT-1000 with
suitable modifications as required for the extra filters
provided. With the UK licence now allowing remote
control of our main station through a radio link, this
provision should find more and more uses in days to
come, and it is interesting to note that a Greek amateur
already runs a h.f. packet BBS with c.a.f. auto-QSY
control from off-air users commands!

CW Use

As individual amateurs have their own preferences, the
FT-1000 lets you select a b.f.o0. offset of 700, 600, 500 or
400Hz, and together with the narrow i.f. filters a variable
audio peak filter gives a further amount of selectivity. For
those who like a tuning aid, a phase-lock loop ‘spotting’
l.e.d. lights when you’ve correctly netted onto a c.w.
signal, flashing in synchronism with the received c.w.
However for the real DX chaser, a c.w. ‘netting’ oscillator
can be used so you can put your c.w. signal exactly where
you want it in relation to the DX station’s signal, or
indeed, in relation to all the others calling him! Full break-
in switching is provided, and an internal c.w. keyer is
fitted with which you can vary the weight ratio in 15
steps, from 1:3 to 1:4.5 dot/dash ratio.

Received Audio Storage

A novel optional fitment is the DVS-2 digital
recording option, being a small unit around the size of a
TV remote control which plugs into the set via a lead.
This unit stores the received audio continuously, and
pressing the ‘STOP’ button on the control saves the last
16 seconds of audio into its digital memory. This can
them be played back through the FT-1000’s speaker or
earphone socket, as many times as you like. Great for
when the DX station you’ve been calling for hours has
just given you your report and a 73, then gone on to the
next station just as your doorbell rang obliterating the
details!

In transmit mode, either two 8-second calls or four 4-
second calls can be stored to give your throat a rest during
DX calling or contest working, these can be played back
on air as many times as you like (Roger, your report is 5-
9,1-4, 73....... CQ Contest, CQ Contest, this is.....)!

Internal ATU

To let you get on with working stations rather than
tuning antenna matchers, an automatic a.t.u. is internally
fitted as standard. This has a matching range of 3:1 s.w.r,,
i.e. it can tune out the impedance mismatch from some
off-resonance antenna but may not, of course, match long
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More controls available on the back panel
for setting personal preferences

wire or G5RV antennas. As well as an automatic
adjustment being started when required, 39 a.t.u.
memories are fitted for quick recall of previously used
settings depending on which band and which part of the
band you happen to be operating on at any time. If that
isn’t enough, then the a.t.u. setting controls are also
accessible, through the transceiver’s c.a.t. socket by an
external computer.

The Front Panel

Looking at the front panel of the set, at first is quite
bewildering , but a quick ‘tour around’ the controls nicely
describes the set’s other facilities. At the top left, next to
the usual Power, VOX and MOX controls, are buttons to
select the external receive antenna, and a ‘DIM’ facility to
dim the set’s display for ali-night DX chasing sessions.
Below these, rotary controls let you switch the meter
functions to read either a.l.c. level, compression, power
out, s.w.r., p.a. collector current or p.a. collector coltage
on transmit, and to set the receiver a.g.c. to either slow,
medium, fast or completely off. Next in line is the pre-
amp switch controlling the f.e.t. r.f. pre-amp on quiet
bands, or alternatively introduce 6, 12, or 18dB of
attenuation in line when needed, every 6dB corresponding
to one S point. An RX MIX control acts as a ‘balance’
knob to vary the relative audio levels from the two
receivers, and a ‘MONI’ provides an off-air final
frequency r.f. monitor of your transmitted signal through
the set’s speaker or headphone socket to let you hear what
you really sound like. Below these are further rotary
controls to let you adjust the mic gain, TX power from 20-
200W, r.f. processing level, TX drive, receiver squelch
and noise blanker threshold, together with the usual
receiver audio and r.f. gain controls.

Along the bottom of the panel are a row of buttons
switching in the r.f. speech processor, the TX monitor
facility, and the two noise blankers, one with a narrow
pulse width for ignition interference and the like, the other
being wider for over-the-horizon radar pulse interference.
Memory selectors and v.f.o. let you chop and change
frequencies to your heart’s content, with the ‘RPT’ button
switching in a 100kHz repeater shift for 28MHz f.m. use.
An ‘M CK’ button lets you see what you’ve stored in the
set’s 99 tunable memories to save you keeping a channel
list to hand. The ‘SPLIT’ function lets you operate split-
v.f.o. transmit/receive, and the ‘DUAL’ button switches
between single and twin internal receiver operation.
Finally, the ‘NOTCH’ and ‘APF’ buttons switch in the
receiver i.f. notch and the tunable audio peak filter when
the QRM gets a bit too much.

Towards the bottom right are the c.w. keyer controls
and a ‘SPOT’ button for accurate netting, the adjacent
‘SPEED’ control setting the internal keyer speed. Above
these are concentric controls to let you further narrow the
receiver i.f. width and shift the centre position as needed
to finally eradicate the 5-9++ station tuning up next to
you. Above this is the i.f. notch control to use when the
interfering heterodyne is on your frequency. The APF
variable allows you to tune the audio peak filter centre
frequency to wherever you prefer, and on the extreme
right are large controls for the receiver clarifier and
memory channel selection. Above these are the clarifier
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DEWSBURY

POCONT

SWISS MADE BY POLY-ELECTRONIC

Communication decoders

AFR-1000 Automatic CW-RTTY Decoder

The microprocessor-controled POCOM AFR-1000 CW-RTTY Decoder
automatically processes radio teletype signals in accordance with Baudot No.
1 and No. 2, ASCIi, ARQ/FEC (SITOR/SPECTOR/AMTOR) and CW (Morse
telegraphy) standards and corresponds to the latest state of the art. The
AFR-1000 Automatic Decoder is remarkable for its value for money. its
moderate price makes it particularly suitable for the cost-conscious RTTY
beginner. Unlike the other models in the AFR series, however, it cannot be
upgraded for special codes.
FEATURES
® Fully automatic recognition of CW, ARQ-FEC and BAUDOT No. 1and
No. 2 teletype signals with automatic decoding, independently of the
shift position.
® Baud rate analysis in the range from approx. 30 to 250 bauds.
® Extremely fast phasing of ARQ-FEC signals (Typical: 1-5seconds).
® Special narrow-band quadrature discriminator for all usual LF shifts of
501000 Hz and CW Morse telegraphy.
® Swiss technology and quality — 1-year guarantee.
The POCOM AFR-1000 is extremely easy to use and very simple to operate.
The AFR-1000 is simply connected to the loudspeaker outlet on the
shortwave receiver. Operation is confined merely to choosing the mode
required. No tiresome testing of the baud rate and shift position. Two LED's
indicate the active operation states in each case.

The baud modulation rate measurement facility is a complete new innovation
in a unit in this price range. Knowledge of the baud rate permits reference to
special codes, specific radio services, etc., and makes it possible to shed light
upon a radio teletype signal. The display is provided on the screen or printer
linked to it to 1/1000 baud (e.g. 96.245 bauds) with quartz accuracy and
within a measuring range of approx. 30to 250 bauds.

STOP PRESS
HF-VHF PACKET RADIO DECODER
available NOW!!
— does not require computer
S.A.E. for details of this and other products

AFR-2010 All Mode CW/RTTY Decoder

- = s
— - '
B o H
CW-RTTY ALL WODE | ™™ "
oo b bBememeRiniadorim it 3
[R5 on B o

The technology of models AFR-2000 and AFR-2010 meets the highest
démands. Their exceptional value for money will not be so easy to obtain in
the near future. By choosing one of these units, you will be deciding in favour
of the latest receiver on the market — enabling you to receive more and do
less setting! Teletype reception has never been so easy!

ELECTRONICS

The SW-reception system of the future on
professional level for the serious DX-er!

POCOM® PFC-100

Intelligent Frequency-Controller
for ICOM R-70/JRC NRD-515

; -'—-; ___] r-] D OCAMMIASS ¢ TP (RRIEEALY JONTANCER (_ t th “‘l ;_.,_I r

ol .
(i ol i

garan

PFC-100 FEATURES:

Nonvolatile memory for 100 complete operation
settings — all functions can be programmed from the
keyboard — versatile timer functions (on/off); 6outputs
can be switched separately — automatic memory
channel and frequency scan modes with freely
definable parameters — frequency offset mode for
converter usage — alphanumeric liquid crystal display
— intelligent selftest functions — 6KByte user ram,
16KByte operating program — low power consumption
8 Bit CMOS CPU — easy software adaption for future
modifications — developed and manufactured in
Switzerland by Poly-Electronic.

The efficient monitoring of the complete SW-range calls
for the use of modern receivers which should offer a
large amount of operating comfort. Recently good
receivers such as the popular ICOM R-70 and the JRC
NRD-515 have become available on the market, but
they lack the optimal microprocessor-supported
operating possibilities. These requirements are fulfilled
by the intelligent programmable frequency controller
POCOM PFC-100 from Poly-Electronic.

The use of up-to-date circuit technology contributes to
the class of this innovation which meets the highest
demands of all active SW-listeners. Together with one
of the two receivers (ICOM/JRC) the PFC-100 permits
an unsurpassed degree of operational ease due to the
consequent use of a microprocessor and comfortable
software.

Large S.A.E. for details Price to be announced

Dewsbury Electronics offer a full range
of Kenwood Equipment always in stock.
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WE ARE STOCKISTS OF POCOM — JRC — TAR — DIAWA — MICROWAVE MODULES — BNOS — LOWE

— STAR MASTERKEY — WAVECOM

Dewsbury Electronics, 176 Lower High Street, Stourbridge, West Midlands DY8 1TG
Telephone: Stourbridge (0384 390063/371228

VISA
[ -

Fax: (0384) 371228
Instant finance available subject to status. Written details on request.
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DEWSBURY ELECTRONICS

From the makers of . 4 Message Memories each of

the world renowned 255 characters.
STAR MASTERKEY 26 scratch pad memories each of
a new MORSE 127 characters.

All memories stored on non volatile
KEYBOARD. Ram. Messages stored
for up to 5 years.

Send perfect morse

as easily as Indication of speed on
typing a letter. L 7 segment display.
It has never ndication of operating
been as easy to | _mode on leds.
send morse. Sidetone and relay

output for all

Variable transmission pes of transmitter.

Speed 1-99 wpm or Full QWERTY
100-200-300 keyboard with
-400 wpm for £199.95 real keys.
Meteor Scat ‘ INC VAT Metal cased for RF
operation. P&P £5 immunity.

APPROVED
KENWOOD
DEALER

STAR MASTERKEY MKII
= DOT-DASH MEMORIES
% ¢ . |IAMBIC OR SIDE SWIPE,
SEMI AUTOMATIC MODE,
12 VOLT OR INTERNAL
BATTERY.

PRICE £54.70

STAR MASTERKEY

CMOS MEMORY KEYER

8 MEMORIES, BEACON
MODE, DIRECT & GRID
BLOCK KEYING. FULL
DETAILS IN PREVIOUS ADS.
STILL ONLY £95.00

FULL RANGE OF BENCHER KEYS
POST, PACKING AND INSURANCE ON EITHER KEYERS £3.00

FULL RANGE OF KENWOOD PRODUCTS STOCKED
We are also stockists of DAIWA—POCOM—JRC—TAR—WAVECOM—VIBROPLEX—
MICROWAVE MODULES—B.N.O.S.

. Dewsbury Electronics, 176 Lower High Street, Stourbridge, West Midlands.
i Telephone: Stourbridge (0384) 390063/371228
VISA Fax: (0384) 371228
_ Instant finance available subject to status. Written details on request.
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switches for use on either receive and/or transmit, together
with a ‘CLEAR’ button to zero the clarifier. Above these
are the automatic a.t.u. controls to switch the tuner in or
out, together with a ‘START’ button to commence tuning
for a match. At the top right is the M.SCAN button which
starts the set hunting through all its memory channels for
those who like to know everything that’s going on around
the spectrum.

To the left of the main tuning knob are the single-press
mode buttons, to the right is the band-change keypad, this
doubles as a direct frequency entry keypad, above which
are the single-press buttons for altering the receiver i.f.
filter selection. The smaller sub-v.f.0. knob controls just
that facility, and either v.f.o. knob may be locked to
prevent accidental change.

On The Air

After the required ‘tour round’ the controls to
familiarise myself with its operation (i.e. ‘Where’s the On/
Off switch?’), in went the antenna and power leads and a
pleasant time was had by having a good listen around
using a variety of antennas.

The first thing I noticed was that all the bands seemed
quieter than usual, but comparing the set with my normal
receiver showed that all the signals were there, but what
was missing was all the background ‘mush’ due to intemnal
mixing products. Switching in the front-end pre-amp
brought the level of signals up, but the result was still a
nice ‘clean’ band, even 7MHz (40m) in the evening!
Tuning through the strong broadcast station ‘intruders’ on
7MHz didn’t bring up the usual hacksaw-rasp type noise
from the set’s synthesiser at all, but instead strong tuned
signals just came in cleanly, and went away similarly
cleanly. Mind you, listening to European 14MHz (20m)
signals at the weekend was certainly an eye opener - 1
could quickly find the stations who were using the
‘alternative’ method of speech compression, i.e. turning
their drive level up to maximum and shouting down the
microphone!

As a critical test of the set’s capabilities under
demanding conditions, I tried a little ‘DX Chasing’ during
a recent h.f. contest, where stations galore were crammed
into the bands, all trying to work each other. Within a few
hours just using the set’s 200W on s.s.b., I had worked
over 50 DX stations including HR (Honduras), V4 (St.
Kitts Nevis), OHO (Aarland Is), FS (French St. Martin),
VP2E (Anguilla), PJ8 (Netherlands St. Maarten), P4
(Netherlands Antilles), VP9 (Bermuda), HI (Dominican
Republic) and VPS5 (Turk Is). I was most impressed! The
secret was in being able to receive the often very weak
DX stations in the presence of much stronger interfering
signals, coupled with use of the set’s filters, notch, and
shift controls which really did have a positive effect. The
various controls often fell into place with my fingers
easily, but I must say I was most annoyed when I
accidentally touched the ‘M SCAN’ button at the corner
of the set and lost the DX station I was just about to call,
with no record of what the frequency was! A band change
and very careful re-tune was then needed, with me quietly
cursing to myself.

Changing bands by pressing the appropriate ‘BAND’
button, always placed the set on the last-used frequency in
that band, this was very useful as it saved a re-tune each
time. Likewise the last-used mode and filter bandwidth on
that band was always recalled, which was a nice touch!
With this facility fitted, I found I rarely used the v.f.o.

memories for amateur band frequencies, slowly filling
them up instead with various broadcast and interesting
‘utility’ frequencies for easy selection, when I wanted a
change from amateur radio.

During longer ‘ragchew’ QSO sessions on the Lf.
bands using an essentially non-directional antenna, 1 often
found that I could copy other stations better than they
could copy me, even though with 200W | was usually
running more power than they were. Reports of “You’re
strength nine but the continental QRM is proving a
problem” were typical, again showing the set’s QRM
rejection capabilities. In the clear,. reports of my
transmitted audio were very good, even with the r.f.
processor turned up which one would normally expect to
degrade the signal quality even if the weak-signal
readability was improved.

On 28MHz (10m) f.m., again I received good reports
on my transmission but I sometimes found quite a bit of
distortion on received speech due to the 6kHz filter used
on f.m. With the odd station running around +4kHz to
5kHz deviation this filter was unfortunately too narrow,
but this problem really lies with the stations running too
much deviation for 10kHz channel spacing use. However,
I feel a 12kHz filter would have been useful here, even if
only for transverting up to v.h.f. or u.h.f., but then the set
wasn’t really designed for transverter use I suppose.
Selecting f.m. mode speeded up the tuning rate of the
v.f.0., from 10Hz steps to 100Hz steps which made tuning
easy. A minor criticism is that I found the repeater button
was hidden from normal view by the v.f.0. knob, and I had
to be careful to bend my head down to check I was
pressing the right button!

Using the set on h.f. packet was an absolute pleasure,
pressing the ‘PACKET’ mode button the mode started
cycling between s.s.b. with 200Hz shift for 300 baud use,
and f.m. with 1000Hz shift for 1200 baud use,
automatically switched in the connections to my external
TNC plugged into the rear panel. Listening around the
14.099MHz area with the narrow filter selected showed
good results, with screens full of data being displayed on
my computer.

In all, I was very pleased indeed with the on-air
performance, with the only ‘moans’ of the odd awkward
button position being fairly minor as the vast majority of
the set’s multitude of functions were extremely easy to
operate. My logbook certainly looked a lot more healthy
after the review period!

Technical Results

The transmitter delivered in excess of the specified
power on all amateur bands, and measuring the two-tone
s.s.b. inter-modulation distortion, i.e. the amount of
‘spreading’ of the signal, showed the transmitter p.a. to be
very linear indeed, no doubt due to 30V supply used to
feed the MRF422 output p.a. transistors. Even with the
processor in, the signal was very narrow, although when
cranking the level up to 20dB the inner products came up
in level.

On receive, the performance was often beyond the
limit of the latest professional measuring equipment, with
no measurable trace whatsoever of synthesiser phase
noise. This noise often causes many expensive
transceivers to fail in their rejection of closely-spaced
interfering signals (look at the spate of ‘add-on’ phase
noise reduction p.c.b.s in the past!). Several days worth of
r.f. testing in the lab just confirmed the good performance
found on air, what more can be said? PW

ol 7 C

Yaesu'’s latest ‘Flagship’ transceiver clearly lives up to

its name, and much thought must have gone into its design, it certainly is a departure from their
traditional type of equipment. The set was extremely easy to use due to the simple one-touch controls, with many of the various knobs and buttons being
sensibly placed for easy location. The twin receive facility was very useful when chasing DX, very akin to the use of separate transmitter/receiver
combinations as favoured by the top DXers of the amateur world, the addition of the auxiliary receiver bandpass add-on giving unlimited frequency split
operation. The set does not, I feel, lend itself to use as a do-everything v.h.f./u.h.f. transceiver as well as a h.f. DX machine, due to it’s limitations with
transverter provisions.

It was a pity to have to retum the unit following review, even when it left me for one day for photography I started having withdrawal symptoms! Maybe

I’ll have to have a word with the bank manager.....

My thanks go to South Midlands Communications Ltd, School Close, Chandlers Ford Industrial Estate, Eastleigh, Hants SO5 3BY. Tel: 255111

for the loan of the review model.

Chris Lorek is Head of Research and Development at SMC
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L ab Results

Receiver :
Sensitivity: Input levs! in 3V p.d. required to give 1048 SN, 0dB stteaustion;

Frogq cw LS| AM FM
Mz 2 2.0kHz/2.4kHz  30% Mod 1.5kHz dev
18 0.701V/0.70uV 1.100V/1.30uV 470V 1.13uV
37 0.70uV/0.65uV 0.801:V/0.85uV 3.8V 0.90uV
7.1 0.6011V/0.60pV 1.00uV/1.00pV 4.0uV 0.90uV
10.1 0.5011/0.50pV 0.68uV/0.77uV 35UV 0.75uV
14.1 0.57u1V/0.64uV 0.82V/0.90pV 3.2y 0.90uV
18.4 0.70uV/0.71 |.|V 0.9011V/1.00uV 43uV 0.98uV
2711 0.0V, 0.8011V//0.90uV 3.3uv 0.78uV
3 0.5011V/0 5ouv 0.701V/0.851V 3.3V 0.70pV
281 0.6011/0.60uV 1,20uV/1.25uV 3.0uV 0.80pV
2.6 0.601LV/0.70pV 0.95uV/1.00uV 4.0uV 0.90uV

AM Sensitivity, pre-amp on;
input level requ:red to give 1065 S/N;

I

i z 4 p.d.
5.0MHz 1.7uV p.d.
10.0MHz 1.8uV p.d.
16.0MHz  3.1uVp.d.

120.0MHz  1.7uV pd.
25.0MHz 1.7uV pd.
Blocking;

Increase over 10dB S/N level of blocking signal degrading S/N by 8dB; measured at 10.7MHz and 21.4MHz, ¢,w, 500Hz
bandwidth 0dB attenuation;

+/-50kHz  >110dB

+/-100kHz  >110dB

+-1MHz >110dB

3rd me otion;
Increase over 108 &7 mw : by BOkHz giving identical 10dB S/N 3rd order IMD i; measured at
149I\gdHé. c.w. 500H2 ittt MW ation.; i
> .

IF Rejection;
Difference in level of relative signals at the 73.:82MHz first Intermediate Frequency and 1ARNz, mmmw
3533% 2.4kHz filter, 0dB attenuation.

IF Notch Rejection g
?;jgs.-gon of 1kHz beat signal; 14MHz u.s.b, 2.8kkz fiter DAl steniuation;

S-Meteridueadlty:
14MHz, ush., Lokt filtor, Q0B sttenietion.
Level {(dBu Vi dB Change

$
]

51 0 -
; 6.50uV p.d. 16.4dBpV Ref.
g 7.2;\1 p.d. 17.6dBpV +1.2dB
S4 9.40uV p.d. 19.5dBuv +1.9dB
85 11.7uV p.d. 21.4dBpV +1.948
56 18.1uV p.d. 25.2dBpV +3.8dB
- 87 30.6uV p.d. 29.7dBpV +4.8dB
- 88 54.3;V p.d. 34.7dBpV +5.04B
g* 104uV p.d. 40.4dBpV +5.7dB
280uV p.d. 49.0dBuV +8.6dB
59+ 82013::‘/ p.d. 58.3dBuV +9.3dB
59430 3.08mV p.d. 69.8dBuV +11.6dB
12.3mV p.d 81 SdBuV +12.0dB
59+50dB  48.9mV p.d. g +12.0dB
§9+80dB  911mV p.d. 1 19 2dBuv +25.4dB
RX Effective Bandwidth:
l\gggsured smg!e S| |‘?mﬂ effective bandwidth, 14MHz u.8.b. 2.0kHz bandwidth
-6dB 1 90kHz
-10dB 2.02kHz
-20dB 2.21kHz
-40dB 2.55kHz
-60dB 3.53kHz
Transmitter
TX Power;
Power TX Harmonles;
FreqgMHz SSB (p.e.p.) CW/FM
19 212W 202w Freq.MHz 2nd 3rd
3.7 220W 208W 1.9 -72dBc -70dBc
1.3 222W 211MW 36 -84dBc -70dBc
10.1 222W 212w 7:1 -83dBc -81dBc
14.1 224W 213W 10.1 -81dBc -82dBc
18.1 223w 213W 14.1 -85dBc -76dBc
211 223W 213W 18.1 -89dBc -70dBc
24.8 221w 214W 2141 -85dBc -83dBe
28.8 220W 213W 24.6 <-80dBc -85dBc
28.6 220W 213W 29.1 <-90dBc -65dBc

TX Two-Tone inter-modulation distortion;

on 14MHz with 1200Hz and 1800Hz tones, at onsst of a.l.c., shown as dB betow p.a.p. level.
3rd Bt 7th ﬁa 11th
Processor Off; -33dB -36dB -46dB 63dB
10dB Prooemng -32dB -41dB -43dB -48dB 83dB
20dB Processing -16dB -41dB -42dB -43d8 44d8B

e,

A

A
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Special Offer! Discone Discount!

PW offers you a choice of two splendid Discone Antennas,
both at a special price. Start a new decade with a new
Discone.

Type 1 covers 25MHz to 1300MHz. Transmit or listen on 4m, 2m, 70cm and 23cm
amateur bands, all with only one antenna. (You may listen on 50MHz, but as it is
vertically polarised, you may not transmit on it). Optimised for 144MHz band use,
with the resonating whip giving a measured gain of 2dBd.

Type 2 covers 40MHz to 2GHz.
Smaller than type 1, so better if
space is limited. Transmit or
listen on 4m, 2m, 70cm, 23cm
amateur bands all with only
the one antenna. (As with type
1 you may listen on 50MHz
only). Again optimised for
144MHz band use, the whip
giving a measured gain of
2dBd.

Costing £47.00 for either type
inclusive of postage, the
antennas will be supplied
direct from Sandpiper
Communications. Each comes
with a short mounting mast,
clamps and ‘N’ type plug for
the cable end.

Make it. - Mount it. - Use it,
as easy as that!

| How to order:

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 s.w.r. meter to you. Send your coupons with your cheque to : Practical Wireless, Discone Offer (January), Freepost, Enefco
House, The Quay, Poole, Dorset BH15 1PP. If you wish to pay by credit card (Access, Mastercard, Eurocard, or Visa only), please fili in your
card details and sign the coupon where indicated. Available only to readers of PW in England, Scotland, Wales, N. Ireland, the Channel
Islands and Isle of Man. Orders are normally despatched within 28 days, but please allow time for carriage. The closing date for this offer

is 15 January 1990.

h----_--------—----—---_------------—___1

send this flash with full details and remittance.
PW Publishing Ltd., Poole, Dorset (Reg. No. 1980539, England)

Q) 2 |
To: PRACTICAL WIRELESS, Discone Offer (January), I
FREEPOST, Enefco House, The Quay, Poole, Dorset BH15 1PP |

|
Please send me.....Discone Antennas @ £47.00 each (inc. Post & VAT) I
QUTYPE1 Q1 TYPE 2 (read above for specifications) l
Name Name |
AQATESS.....coveenreeereerereiressessieraersernrereeesnoresnesinsesssssssssssnasessiossasssssnennens Address. :
...... |
|
Postcode.....ccorvcvrereninann '

Q I enclose cheque/PO (Payable to PW Publishing Ltd) £...........
PostCode l
U Charge to my Access/Visa Card the amount of £...........cccecuue. I
CardNo. LL LI LT T LT T ITTT]T[] PRCenS DR Cution oSt :
Valid from ............... 107 onsn M If you do not wish to cut your copy of PW you must |
|

Signature Tel:

PW JANUARY 1990

DISCONE OFFER




High Technology
Test Equipment

CHETAL, WMILTHAE YRR

30-Range Digital Multimeter

£69s

Features front-panel socket for transistor and capacitor tests.

Low battery indicator, diode check function and continuity
sounder.

Measures to 1000 VDC, 750 VAC, 10 amps AC/DC current, 20
megohms resistance.

20 pF capacitance and transistor gain. Requires 9v battery . 22-194

Probe Style
Autoranging
Multimeter

Data hold function enables you to freeze the display and to remove it from the circuit
for more convenient reading.

Measures to 400 volts AC/DC and resistance in K-ohms up to 2 megohms.
Includes 2 button batteries. Overload protected. With carrying case .......... 22-165

Regulated Power Supply

£59ss

13.8 VDC Regulated Supply.

Ideal for use with HAM transceivers. SA continuous.
12A intermittent. 15A surge. 240 VAC, 50 Hz.

FUSEH: .....c50000000 00 ieniioiiviabasssinn ivisssionranensiinn 22-7001

MICRONTA it

D TR ¥ LY
SEGUAATED TRANSLENVRR FOWRS i :
CATNR T L 15 s

cueRLDAL AN SHORT CURCUTT PROTE mv b

e

For The Best In
High Quality Electronics

Over 400 Tandy Stores And Dealerships Nationwide.
See Yellow Pages For Address Of Store Nearest You.

InterTAN U.K. Ltd., Tandy Centre, Leamore Lane,
Walsall, West Midlands, WS2 7PS. Tel: 0922 710000




SEASONAL GREETINGS TO ALL OUR CUSTOMERS FROM PETER & STAFF

o

* AMAaTEUR RApio CommunicaTions LTp.

AUTHORISED ICOM, YAESU AND STANDARD DEALER

Amateur Radio
Communications Ltd.

* Direct 13.8V in for 5 Watts out.

#* VHF 2.5W, UHF 2W with CNB151 NiCad pack.
% Dual displays.

* Power save function.

* Multiple memories.

* Priority channel.

* Tone squeich (option).

* Programmeable offsets.

% Coded paging function.

* Various scanning modes.

* Programmeable step sizes.

* 144-146 VHF, 430-440 UHF, 800-975 Rx only.
* Separate Vol. & Squ. controls for each band.

38 Bridge Street, Earlesiown
Newton-te-Witlows
Mersayside WA12 8BA

IC-765 FREE SM6
PRICE £389 ToLI002s2 29001 ¢P.0.A.

JUPITER BASE
reiidraall F | ALWAYS A GOOD SELECTION

MVT6000 ; IC-2SE OF SECOND HAND AND
£379 | Ron COMMISSION SALES, PHONE

1 Due January E INFORMATION.
5— : R:og%'::ge ICR1 Scanner FOR MOR ORMA

g275 | 150kH2z-1300MHz| HF Log for the Amiga Computer Card

JUPITER H/HELD
MVT5000 £299
® external: 12V DC

® internal: 4 x HP7 batts . £399 Index/Contest log/dupe sheet. Will hold
® Telescopic Whip 4000 entries.
® BNC Socket £12 + £2 P&P

38 Bridge Street, Earlestown, Newton-le-Willows,
Merseyside WA12 9BA. Only 1 mile from Junction 23 — M6
Telephone: N-le-W (09252) 29881 :

OPEN TUES-SAT 10 a.m. - 5 p.m.
INSTANT FINANCE AVAILABLE SUBJECT TO STATUS Prices correct at time of going to Press. E & EO.

-~ SEASONAL GREETINGS TO ALL OUR CUSTOMERS FROM PETER & STAFF

(REVCO WHEN QUALITY COUNTS

REVCONE The UK’s favourite discone composed of traditional British RADAC
quality erginoering.
The REVCONE works well without exaggerated advertising
claims. It is designed to cover 50to 500MHz, and thousands of This Wide-band antenna offers an interesting alternative to the
satisfied users will testify to its efficiency. Unlike some discone. |t is simply an amray of dipoles, but the clever bit involves
manufacturers we do not claim a wider frequency coverage, arranging the dipoles to maximise bandwidth and minimise
and we do not quote inflated figures for gain. A gain figure is interaction. The RADAC can be set up for a range of frequencies
meaningless unless the reference point is stated. from 27MHz to 500MHz, and because very good impedance
Optional vertical whip feature: It is possible to fit a vertical whip matches can be obtained the user can specify any six frequency
section to a discone. We do not want to give you the “hard bands in this range for optimised performance, either for receiving,
sell’” where this vertical element is concerned, but there is or more fully, for itiing. For all the A w
some evidence that it may improve the performance of the Bands from 10m to 70cm can be covered in one antenna. If you are
antenna around the resonant frequency of the whip. That's in the PMR business, the RADAC can be customised for your needs.
why we make it an optional feature. Aircraft listening enthusiasts can specify VHF & UHF Airband
Another option is the N-type connector instead of the popular coverage.
50239, N-types give a better UHF performance, but they costa What a versatile antenna! Design and engineering excsllencs from
bit more. The choice is yours. REVCOI

Because the REVCONE is British-made by a Company which
has been in business for 30 years, you buy with confidence,
knowing that there is back-up should anything go wrong.

WIDE-BAND PRE-AMPLIFIERS ON-GLASS ANTENNAS

The problem with omni-directional wide-band antennas is their lack of gain.
The Hevco PA3 range of wide-band pre-amplifiers complement the antennas and

compensate for their short-comings. This type of antenna mount has been around for a long time, but they are very
The basic specification of the products is similar: coverage 20MHz-1GHz, at 1GHz; difficult to produce successfully at VHF. The Cellular Radio Industry has popularised
minimum gain 13dB, noise factor 5.5dB. Choose from a mast-head version (PA31) or a the glass-mount, but there are fewer design problems at S00MHz, because the
standard die-cast box style (PA31). Best results are normally obtained from the coupling assemblies are small. REVCO's extensive experience in making the UK's
masthead model which gives a boost to weak signals which would otherwise have best Cellular On-glass has lead to the production of superior quality VHF and UHF
been lost in the feeder cable. Also feeder cable noise is not amplified which is the case .nodels. Here are a few facts which you should know:
if the amplifier is mounted at the base of the feeder. On the other hand, the die-cast box Coupling efficiency: apart from the question of effective power transfer to the
version requires no special installation and is readily taken out of circuit. outside worid, you don't want too much RF floating around inside the car, do you?
The masthead model is supplied with a special power unit which feeds Not healthy for vehicle electronic systems, and possibly not good for humans
the DC supply into the antenna feeder. No psu is provided for the PA3], either. REVCO glass mounts feature very efficient power transfer.
as any 9-15V DC source is suitable (current requirement about 25mA). Sticking power: no good if they fall off haif way home. A properly instalied REVCO
, The PA3I finds application in instrument work, e.g. stays on. Should you change your car, a refit kit is available.
it input to spectrum analysers, boosting the output from Simplicity: Some of the competition has a multitude of loose components: the
generators to give a low-power TX. REVCO has 2 pre-assembled parts: inside and outside. What could be simpler?
The standard version of the PA31 has BNC sockets Weath § REVCO are made from i i iall
N-type sockets (PA3I/N”} or SO239 (“PA31/S"). A laster the product with silicone rubber to keep the water out.

¢ special feature of the PA3 series is a high-pass filter to
= attenuate frequencies below 20MHz; high-power HF
& MF broadcast stations can be very troublesome!

and is designated “PA3 I/B", available to special order 30 you can lesve them out in the rain with fid hisnotr vy to
pl
4@ The REVCO glass mounts do cost a bit more, which reflects these superior
\features.

REVCO also make a full range of mobile antennas for frequencies from 27MHz to 950MHz, and new prod are y under devek
Contact your local Dealer or in case of difficutty write, phone or fax. Trade enquiries welcome.

Revco Electronics Ltd, Old Station Yard, South Brent, S Devon TQ10 9AL Tel: 0364 73394 Fax: 0364 72007

\. J/
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Theory

Reading & Understanding
Circuit Diagrams

(with a bit of theory thrown in)

In Part 21 of this series, Ray Fautley G3ASG continues looking at the next four different types of
impedance matching. Now it’s the more complex circuits.

We continue with Type 3, where one impedance is
purely resistive and the other comprises resistance
and reactance in series. The resistive part of the
complex impedance being a higher value than the
pure resistance.

The circuit of the matching network is shown in
Fig. 21.1.

%]
Ra
% | Ry
I_XEC

(i) Let the higher value of the resistive part of the
complex impedance be designated R, and the lower
value of the pure resistance R, regardless of which
is source or load.

(ii) Change R, and X, to their parallel equivalents,
R,'and X,’

(i) Letp=R, /R,

(iv) Letq=V(p- 1)

(v) Determine X, = +(R; x q)

(vi) Determine X, = -(R,'/q)

(vii) Determine

XA X

== o 7
X2 - Xa

For our worked example, we’ll match a pure
resistance of 50€2 to an impedance of 2502 in series
with a reactance of -10Q2.

())Ry = 250 andRg = 50
2502 + (-10)?

’
ii = = 250.4
(i1) Ry 350
, 250 + (-10)?
Xy = —————— = -6260
-10
250.4
i) p = = 5.008

50

(iv)q = +/(5.008 - 1) = 2.002

V) Xy = +(50x2.002) = +100.1
-250.4
(Vi)Xz = m = -125.1
(+6260)(-125.1)
(vii) X3 =

(-125.1) - (-6260)
= -127.65
Practical Wireless, January 1990

The resulting network is shown in Fig. 21.2

[rmql
R, [+100.1]
X
2503 7im 1 Ry
-127.62 |X3 5
m Xa

Checking the arithmetic, Zirl (in Fig. 21.2) should
work out to be 250Q2 in series with a reactance of
+10, to resonate with X, = -10Q.

(i) Find parallel equivalent of Rg and X

502 + 100.12
R = ———— = 2504
50
50% + 100.12
= — = 412508
+100.1

(i1) X in parallel with X3 is :
(+125.08)(-127.65)
(+125.08) + (-127.65)
(iii) Finally, the series equivalent to 250.4Q in

= +6212.6

parallel with a reactance of +6212.6Q is :
250.4 (+6212.6%)

(250.42) + (+6212.62)
(250.4%)(+6212.6)

T (250.42) + (+6212.62)

So the check gives 250Q2 in series with +10.08€,
which near enough resonates with X, (-10Q) to give
2509Q.

= 250

+10.08

Type 4

Where one impedance is purely resistive, the other
comprising resistance and reactance in parallel. The
pure resistance being a higher value than the
resistive part of the complex impedance.

The circuit of the matching network is shown in Fig.
21.3.

(i) Let the higher value of the pure resistance be
designated R, and the lower value of the resistive
part of the complex impedance R, regardless of
which is source or load.

Take care
when doing
the worked
examples,
make sure
you have the
right
component
values
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All the maths
may look
daunting but
it's quite
simple to
follow

66

(ii) Change R, and X, to their series equivalents R/
and X',

(iii) Let p=R,/R}’

(iv) Let q = V(p-1)

(v) Determine X, = +HR,' x q)

(vi) Determine X, = «(R,/q)

(vii) Determine X, = X, + (-X})

This example will be to match a pure resistance of
100Q to a complex impedance of 65Q in parallel
with a reactance of +50Q.
(i) Ry = 110 andRg = 65
65 (+50%)

. ’
(i) Rg = 657 + (+50) = 24.16
, (65%)(+50)

XB = m = +31.41
110
(iii) p = ATE 4.553
(iv) q = ¥(4.553 - 1) = 1.885
v) X; = +24.16 x 1.885 = +45.54

110

i) X5 = “Taes -58.36
(vii) X3 = +45.54 + (-31.41)

= +14.13

Resulting in the values in Fig. 21.4.

Checking the arithmetic:

(i) Using the series equivalents of R, and X, (R}
and X"} add X, to X"

+14.13 + (+31.41) = +45.54

(ii) Find parallel equivalent of 24.16( resistance in
series with +45.54Q

24.16% + (+45.54)?

—3 = 110
24.16
24.16% + (+45.54)%
X = = +58.36
+45.54

So we have +58.36 in parallel with X, (-58.36)
which is a parallel tuned circuit. This in turn is in
parallel with 110Q which results in a resistance of
100Q. It worked again!

Type 5

One impedance purely resistive, the other
comprising resistance and reactance in parallel. The
resistive part of the complex impedance being a
higher value than the pure resistance.

The circuit of the matching network is shown in Fig.
21.5.

(o]

X4

[Xa | [Xs | i

Q

(i) Let the higher value of the resistive part of the
complex impedance be designated R, and the lower
value of the pure resistance R, regardless of which
is source or load.
(ii) Letp=R, /R,
(iii) Let q = ¥(p-1)
(iv) Determine X, = +(R, x q)
(v) Determine X, = -(R,/q)
(vi)
-Xp) X

Determine X3 = w
Xy - Xa
As an example, let’s match a complex impedance of
23012 resistance in parallel with a reactance of -80Q
to a pure resistance of 75Q.

(i) Ry = 230andRg = 75
230

ii = — = 3.067
Gii) p s

(iii)q = v (3.067 - 1) = 1.4376

(iv) X; = + (75x 1.4376) = +107.82

X 230 160
W) X =T =

% (+80)(-160) o
vi i el o
i) X5 (-160) - (-80)
See Fig. 21.6

230

Arithmetical check:
0]

Change Rg and X, to parallel form
752 + (+107.82)?

R = = 230
75
752 + (+107.82)%
X = —— """ = 1160
+107.82

(ii) We have a reactance of +160 in parallel with X,
(+160)

160 x 160

ie, ————
160 + 160
and this is in parallel with 230Q

= +80

So Z,_ in Fig. 21.6 is 230Q resistance in parallel
with +80Q reactance, just the right value to cancel
the -80Q X, , leaving the 230 required.

Type 6

Both impedances complex comprising resistance
and reactance in series.

The circuit of the matching network is shown in Fig.
21.7.

1L%3 |
Ry Ry
[% ]
[ Xa | (WRMS8] -

Practical Wireless, January 1990



(i) Let the higher value of reistance be designated
R, and the lower value R, regardless of which is
source or load.
(ii) Change R, and X, to parallel formR,’and X'
(iii) Lei p=R,'/R,
(iv) Let g =(p-1)
(v) Determine X, = +(R; x q)
(vi) Determine X, = -(R,'/q)
(vii) Determine X, = (-X}) + X1
(viii)
. (-Xa") X2

Determine Xy = ——
X; - Xa'
For a Type 6 example, we’ll match a complex
impedance of 400X resistance and -60Q reactance
in series, to another complex impedance of 50Q
resistance and +100%2 reactance, also in series.

(i) Ry = 400Q andRy = 50Q
4002 + (-60%)

i - = 409
@) Ra 400
4002 + (-60%)
Xy = ————— = -2726.7
-60

409
i) p = =~ = 8.18

(iv) q= +/(@8.18 - 1) = 2.6796

) X; = +(50 x 2.6796) = +133.98
. 409
v) Xp = -s—os = -15263
vii) X3 = -(+100) + (+133.98)
= +33.98
(2726.7)-152.63)
Wi X = 5263 - (2726.7)
= -161.68

The drawing Fig. 21.8. at the top of the next
column, shows diagramatically, these values
determined above. The arithmetic then follows on
underneath from there.

(i) AddX; to Xy :
(+33.98) + (+100) = +133.98

(ii) Find parallel equivalent of 50L2 resistance

in series with + 133.98Q reactance :
(50%) + (+133.982)

R = = 409
50
(50%) + (+133.98%)
X = = +152.64
+133.98

(iii) Find the value of the effective reactance

of X4 in parallel with X' :
(-161.68)(+152.64)

(-161.68) + (+152.64)
_ (-161.68)(+152.64)

(-9.04)
(iv) So this gives us R' = 490Q and
X = +2730Q in parallel
(v) Convert the 490Q resistance and

+2730

+ 27300 reactance in parallel to their
series equivalents :
409(+27302)
R =] emm—————————— &= 400
4092 + 27302
4092%(+2730)
4092 + 27302

(vi) So Zy, in Fig. 21.8 is 400X resistance in

+59.93

series with +59.93 reactance which is near
enough to tune out the reactance of X, and

provides the required match.

Next month
we continue
looking at the
more complex
impedance
matching
circuits

Have late 1920s 1-V-2 “portable” receiver, Burgoyne, built-in frame antenna
and balanced armature speaker, working well. Would exchange for h.f. TRX.
Mann. Tel: Cambridge 860150.

Have Realistic hand-held PRO-32 v.h.f. Hi/Lo aircraft u.h.f. 200 channel
direct entry scanner, also v.h.f./uh.f. discone antenna, all new this year.
Would exchange for remote control video or good quality binoculars/scope
suitable for bird watching. Alan. Tel: Cambridge 412236.

Have Corvett 20 h.f. marine transmitter, b.f.0. needs repair. Would exchange
for marine scanner or h.f. airband scanner. D.W. Mackenzie. Tel: Stomoway
(0851) 4726.

Have Wayne-Kerr Universal Bridge, B221, Airmec valve voltmeter type
712, Marconi universal bridge, Marconi standard signal generator 85Hz-
25MHz. Would like communications receiver or v.h.f. transmitter or similar.
Roger King. Tel: Totnes 866310.

Have Bell & Howell Filmosound projector 16mm model 652. Would exchange
for a scanner 29-950MHz. S. Sharp. Tel: Bideford 4785959.

Have Zenith E SLR camera, new Mullard c.r.t. DH711, ETEL c.r.t. 4BP1 +
shield, Cossor 1049 oscilloscope spares or repair. Would exchange for PW
October 1980 or PW software tapes for spectrum, ZX81 or e.p.r.0.m. board.
D.L. Smith. Tel: 01-695 6651. Faxed copy.

Practical irIess,January 1990

Have Drake 2B receiver,*r';i"atching speaker, 2AC calibrator, includes manual &

and spare valves. Would exchange for a BBC B micro. Mr J. Wilkes. Tel:
Crediton 4577.

Have FT-290R with muTek front-end, also mobile mount, soft case and Ni- §
Cads. Would exchange for an h.f. transceiver of similar value (FT-560, FT-
200, etc.) to go with my new ‘A’ licence. Colin GWOMKS. Tel: Holyhead &
59307. 5

Wanted Pye Westminster or Europa high band f.m. transceiver suitable for
packet radio. Must be in good order electronically. Would exchange for
computer gear. e.g. floppy drives, IBM cards, IBM or Atari ST RAM upgrade,
hard disk controller, etc. D. Graham. Tel: Harrogate 872045 evenings.

Have Yaesu FR-50B receiver in perfect working condition. Would exchange
for a large homebase CB 40 channel f.m. tranceiver. D. Jones. Tel: Porthcawl
5749.

Have Pentax MX 35mm SLR camera, semi-auto/manual, with f1.,7 SMC &
standard lens, f2.8 135mm telephoto, electronic flash and holdall in Al
condition. Would exchange for a 2m rig, would add 60mm twin lens reflex for
better rig. Henry Barber 330 Bradford Road, Otley, LS21 3LT. Tel:
Blubberhouses (0943) 466493.
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JUPITER RANGE

MVTS000  25-1300Mhz handy .., TV Filter X R5000 Deluxe HF receiver. IC4GE 70cms FM handy ........
JuP1 Case & belt hook .. 1.5" Rings (TV1/AF) 0. VC20 Conv. 108-174MHz. IC448E 70cms FM mobile 25W
JUP2 DC cigar lead.... Standard Morse Key. 21.95  R2000 HF receiver........ IC490E 70cms all mode mobile.
JUP3 Set of 4 nicads .. De-luxe Morse Key 23.00 VCI0 Conv. 118-174MHz IC32E FM 2m/70cms 3/5W
JUP4 Mains adapter ... Key marble base 42.00 RZ1 Rx 500 kHz-905 MHz IC24ET FM 2m/70cms......
DA900 Flexible antenna. Morse paddle . 2050 YAESU HF 1C3210 FM 2m/70cms 25W..
MVT6000  Base/Mobile Rx.... Practice Osc 12.50 i 1IC2500E FM 2m/70cms
2 F1747GX  HF Transceiver .00
ALINCO 80740 dipole kit. 29.00 FM board.... 0 ICOM SUNDRIES
ALD24E  2m/70cm mobile... X Preamp 25-1300 69.00  p17567GX2  HF Transceiver .969.00 ICPSIS  Ext. 20 amp psu
DRIIOE  2m fm 45W mobile 299, 3dB VHF Air Ant. 49.00  gpyg0 20 Amp power supply......219.00 ICPS45  Ext. psu 8 Amp.... ]
DR4IOE  70cms fm 35W mobile ......375.00  MI125 Mag. airband ant. ... FCIS7AT  Automatie atu o '349.00 ICPSSS  Ext. psu 20 Amp . 1921
DRSIOE  2m/70cm mobile ... ..549. SPECIALIST PUBLICAT]ONS FP757THD  Heavy duty psu .. .259.00  EX310 Voice synthesizer 47.00
ALX2E 2m micro handy.... ..169.00 SWLCFL  SW Freq List .......... 45 Mobile mount..... 2500 EX242 FM unit 740/745 44.00
EBP3N NiCad 450 mAh7.2V 2895 CGTV/U  VHF/UHF Freg. (UK). o ¥ Manual antenna tuner.......149.00  SP3 External speaker ... 64.00
EBP2N  NiCad 160 mAh7.2V 23.00 VHFUHF VHF/UHF Airband .5, HF transceiver 1599.00  EX257 FM unit R70/R71 . 43,00
EDH10 DC to DC ALX2E 16.95 OCEANIC HF Oceanic Air. .3 External speake: 69.95 RC1l Remote for R71E 65.00
ESCS Case/belt clip. 14.00 MFG Marine Freq. Gui 495  YAESU VHF RCI12 Remote for R7000, 65.00
DI100E 2m handy tevr. .219.06 MORSE Learning Morse . +4.95  FT4700RH 2m/70cm mobile SOW 675.00 HM?9 Speaker/mic .. 23.00
DJIOOEX  Extended rx ... .229.00 RTTY/FAX RTTY & Fax Stns. 295  FT470R 2m/70cm bod 7389.00 Most mics in stock! Phone.
DJSO0E Dualband hand .. .375.00 SCANI1 Scanners | .. 195 PT23R 2m bod: Y T209.00 LC3 Leatherette case ......c.cocoouneas 9.20
EBPSNAZ Nicad 7.2V SO0mAh . 95 SCAN2  Scamners 2. 2995  ETTIR  70cm bed 22000 _ Most cases in stock! Phone.
EBP6NAZ Nicad 9.6V 450mAh .......... 29. BSWR Better SW Reception. ..5.95 B . S World clock ....eveneereenenns 43.00
FBAIO Cell case AA 11.50
ELH230D 2m amp. 1-SW/10-30W ....75.00 VHF VHF Handbook... 595  ENB9 200
mAh pack . 3450 SONY
ELH260D 2m amp. 1-3W/50W ........ 119.00  SLWA Low Cost Wire Ant 695  ENBIO 600mAh pack | 34350  2001D HE receiver + AIR 00
AZDEN WRTVHB  World Radio & TV 1795 NC2IC Mains charger 1770  7600DS  SSB/AM HF receiver X
PCS6000  2m mobile .....vvveenrrreneres 329.00 Q{ﬁa Air Traffic (Adair) . ~699  NC28C  Mains charger FNBIO 1770 PRO80 115 kHz-223 MHz. Y
DIAMOND/REVEX i ﬁ'b%“drﬁ"dg’uﬁs“‘“h)' ~-§~g§ NC29 Desktop charger .. 69.00 AIR? 108-174 MHz + BC.
15-50w load PL259.. 15.95 H Ar;atéﬁr 1;!1(! H’;:';o ‘6,95 MMB32A  Mobile bracket ... 16.00 ANI1 Active ant o
L20N 15-50w load “N” ., X SRJWMR‘HB SW Radio Handbook 609 FNB3A 425mAh nicad FT727R. 41.00 All accessories tocked. Please phone.
SX100 Vewr 1.6-60 MHz . 3 o Radin T &5 FNB4A  600mAh nicad FT72R...... 4600  MICROWAVE MODULES
SX200 Vswr 1.8-200 MHz 65.00 3iee N ey Soft case . 10.00  444/30LS  2m 30W linear 1/3W input 105. oo
SX400  Vswr 140-525 MHz 79.00 KENWOOD HF CSCI8  Soft case .. 1150 1447505 2m 10/5OW AMp..... e 107
SX600 Vswr 1.8-525 MHz, 119.00 TS950S HF trevr. + ATU. MMB21 Mobile mount FT727R....... 10.00 144,700 2m 25/100W amp
SX1000  Vswr 1.8-1300 MHz.........159.00 TS950SD  HF tevr. + +... PA3 12V charger ... 2 144/100  2m 1/100W amy
P300 30 Amp psu...... .149.00  TS%40S HF all band tevr. NCoC Mains charger.. ' Most other models from stgéi('
w510 Vswr 1.6-30 MHz , 79.00 AT940 Automatic atu NCi8C Mains charger. E BNOS i
w520 Vswr 1.8-200 MHz, 59.95 SP9%40 Ext. spkr. + fil YHA27 Dual Band heli ..8.
WS40 Vswr 140-525 MHz .. 63.00 VSi Voice synthesizer FT290R2  2m all mode port. ..429. 12/12A 12 amp power supply 129.95
Wsdd Vswr 140-460 MHz .. 119.00 HF transceiver FT6%R2  6m all mode portable........399. 12/25A 25 amp power supply........193.20
; AT440 Internal auto atu FT7%0R2  70cm mode portable .........499.00 ~ L144/3/25 2m 25W amp . 1.5
PS50 Heavy duty PSU FBAS Additional cell case 27.00 LP144/3/50 2m 3-50W... --138.00
TS1408 HF transceiver ... MHIOF8  Speaker/mic....... 2500 DATONG
TS680S TSlflOS + 6m module . NC26C Mains charger FBA-8 11.50 FL3 automatic notch filter 145.50
PS430 Mams'power supply. MMB31 Mobile mount. 17.50 FL2 As above less noich.. .1
1 1 SP430 Ma!chmg_ speaker CSC19 Soft case ..9.00 D70 Portable Morse tutor ...
5 100—8040nm1 ven 189.00 AT250 Automatic atu ... FT411 FT23 body 225.00 Full range stocked. Please phone.
SEON D Vel B AT Mobile atu 80-10m FT811 FT73 body 23900 JAYBEAM
X50 2m/706 MB430 Mobile mount.... MMB34 Mobile mount.. .9. .
m base ... 59.95 ! MM3 Min 3 element HF.... X
X500 2m/ 706 AT230 9 band ATU etc. FT736R Multimode 2m/70cm 1359.00 5
m base .129.00 3 TB3Mk3  HF 3 el. Tribander .345.00
P22l 2 SM220 Station scope.. FT212RH  2m Tevr. FM 45W 349.00 )
m 6.5dB.... 49.95 TB2Mk3  HF 2 el. Tribander X
: TL922 9 band 2kW lin FT712RH  70cms Tevr. FM 35 y
EL770H  2m/70cm whip .. 3.0 yF30A  HF Low pass filter MMBIl  Mount FT200 MKI .. /oML omifelementis.
NR72M  70cm 5.5dB pL259 24.00 B ki LWSAM| Jmd clement..
M285 2m $/8th PL259 14.95 LW8/2M  2m 8§ clement.....
EL2E 2m 7/8th PL259 32.95 MAIL ORDER OR RETAIL Q4/2M 2m 4 element quad... .
RHT028  70cms gain BNC 200 FAST, FRIENDLY EFFICIENT A o miach gl o
utter mount .... 2
EC-H PL259 cable kit . 8.00 e 4 20505 6m $ element beam
%’&4 l);i;g mountt... ggg 20808 2m 4 element beam ..
mount ... 3 20809 2m 9 element beam ..
D505 Mobile 1.5-1300 MHz.. 69.00 20818 2m 9 el. crossed
a}O;IOOA Eas‘: ll’.rg-l'i:l(zo _‘MN%Z gg% Most other models also from stock!
0! B . ver ! R] q I
MAI1100  2m/70cm whip TNC. 26.00 AE HEOTI%TORS 139.00
MAIOD0  2m/T0cm whip TNC. 29.00 e 0 £ofe <.y 125!
G-400RC Round control type .169.00
MA200 2m whip 26.00 G-600RC  Heavy duty 6 219.00
AGANT ANTENNAS TR st et e
S = GC038 Lower mastbeclamps 16.95
] ! GS065 Alignment bearing.... 29.95
ELAOX 80—40m 78ft X G-500S Elevation type 6 core .149.95
2454204)(22( _?_(:;L(:n;ozs& it 1800 AR200XL  Light weight 3 core .49,
SLIM2  Stubby 2m BNC ..9.95 HF ANTE}T{}S
SLIM-7  Stubby 70cm .. 19.95 ini, vert..
SRod2  2m $/8 BNC..... 12.95 gi 3 oandvert. “mp{e "
SRod7  T0cms version BNC .......... 12.95 M o e
MG-YS  Magnetic mount. 14.95 A s
ZALS Zepp 160m (46m 87.00 TB3IMK3 10-20 3 element 2kW
ZAYSE ng: 80m (40m) 55.00 : TB2MK3  10-20 2 element 2kW
ZA15 Zepp 3om (35m) 9% KENWOOD FILTERS & MICS  YAESU RECEIVERS VRS 1030 vertical Tl
ZAT Zepp 40m (20m) 49.00 Most from stock — phone. FRG8800  HF receiver .649.00 SEM
e L 30  KENWOOD VHF/UHF FRVB800  Conv. 118:-17SMHz.......... 10000 ZMATCH  160-10m 100W
TOYO FRV/WFM Module WBFM 20.00 E
TSTHE  2m Base SSB/CW/FM. d ZMATCH Fitted EZITUNE
SAGMS Mag mount rubber............ 19.00 n FRA7700  Active antenna. 49.00
TSS811E 70cm Base station QRM eliminator...
ADON]S MICROPHON SP430 Matching speaker FRT7700  Antenna tuner . 59.00 MON]TO S
Base station mic.. .. 49.95 2m & 70cms FRG9600M  60-950 MHz scanner .........499.00 R i
AM503 G Rase sidtion i 2 doem PAGC PSU for FRG9600. . 2500 WIN 108 Handheld airband VHF I
p. Matching ps AIR-7 108-174 MHz AM/FM
AMB0SG  Meter & 2 outputs. 79.00 External speaker FC96SDX  Conv. 0.15-30 MHz - 89.00  Looso 150KHz to 225 MHz.... ¥
AP-1 Icom mic adaptor.. 13.95 2m multimode mobile YAESU ACCESSORIES SABYEP  Steepletone airband = Y
FX-1 Mobile goose neck. K 70cm multi-mode Most mics and filters from stock. RS37S Tungblc airband rx i
FX8 Noise cancellmg i Please phone or write. Xtals R$37/R528 - 10 da &
Spare mic. leads... ICOM HF RBS37S  Helical for RS37S. 4
nhadxlszsyﬂo Wn?gt\ySSB/CW ig;lg; ll_-}; Tevr. + ATU, CRT. 453800 Mains adaptor for R537S .....8.
transceive 00 VHF/UHF Ai .249,
MX7S 40m version . IC751A HF l:aszzexze: Rubber helica}rBNC.. LT
MX148 20m version ... 1C726 Compact HF tevr Icom Airband 5W tx ..399.
PM1 DC/DC 13.8V to 9.6V. 1C735 HF transceiver. With VOR beacon.... "
MS1 Speaker microphone . 2m/Tocms FM 25W IC725 HF transceiver Jupiter IT 25-1300MHz 4
XTALS  VXO xtals 2 endFM, Bty ICOM RECEIVERS -2
BM6 Carry case .. 2m FM handheld .. 1COM 25MHz-2GH <989,
: 76cms FM handheld .. ICR7IE 100 KHz-30 MHz Rx. zouliz e
PL3.SS  80m 10W linear . hel 25-1300 MH.
i I R7000 Rx. 25 MHz-2 GHz... > z........ --475.
PL7S 40m 10W linear . harger ... 60 - 950 MHz 12V
PLI4S  20m 10W linear. Dry case.. ICOM VHF Base VHF/UHF 249,
PLI000  80-10m linear . Soft case . ICS7SH 50 MHz base 100W Handheld VHE/UH 2169,
CWS2 Sidetone CW .. PB21H case IC2GE  2m FM handheid Soft case for AR8OO............3.50
PR3S Mobile mount. Screwed phono/BNC . IC2SE 2m handportable ., VHF/part UHF . 19900
ANA 40m 4ft whip.. 2m handheld IC2SET  2M handy RZI S00KI-z-950MHz - 435,00
AN-14 20m whip (BNC)... 2m handheld IC2E 2m FM handy 1.5w/BP3...235.00 AX700 Standard Scanner .. 00
CREATE ANTENNAS 70cm handhe ICO2E + keypad 3w/BP3.... .249. R .
70cm handheld ICZ8E  2m FM mobile 25w 36500 BEARCAT
5130-1 50-1300 MHz 12dB... : ; BJ200MK3 Handheld. 199.00
Speaker/mic 1C228H 2m FM mobile 45w 385.00 44
5130-2 105-1300 MHz 13dB . Miniat K I6290D  2m multimode mobil 559 SSXL Handheld. 99.00
730V-1  40-10M Rigid dipole . e SpaKer. m multimode mobile ... 339.00 ooy Handhel 69.00
Dry battery case. IC275E 2m multimode base AC. 3 andneic. - 169
MISCELLANEOUS Rapid nicad charger IC4SE 70cms FM handy ..... 100XLT  Handheld. -199.00
ATI000  SWLHF 2t ..ooeereennniniinnnes Compact nicad charger.. ICGET  7ocms EM handy DTMP .. 310.00 200XLT b e - 2000

Spkr/mic....

RETAIL ONLY:- 12 North Street, Hornchurch,
Essex RM11 10X Tel: (04024) 44765
Early Closing Wednesday

TANTON
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ALINCO DR 110 2M 45 Watts!

Receive Option:

KENWOOD
YAESU

140-169MHz. 1COM

MAIL ORDER
FAST & FRIENDLY! JAYBEAM

ALINCO
DIAMOND

TONNA

L o 3
O g

The new 2 metre mobile trans-
ceiver from ALINCO is superb
value. Steps of 5, 10, 12.5, 20,
25kHz plus high power make it
suitable for a wide number of applications. 14 memory channels and rotary
dial control make operation a joy. Improved LCD display makes night opera-
tion much easier. The dimunutive size (5.5' x 2.5' x 6.75 ') makes for easy

Send for our catalogue and price list

For years we have been operating a mail order service. Now it even better! Here
are the facts!

We have the widest range of ham products in the South. Nearly all products
advertised in this magazine are stocked by us. All the famous names and a few
lesser ones as well. Our price list contains nearly 800 items. We accept most
major credit cards and can arrange budget finance deals if needed.

Each order is entered on a computer and can be traced in seconds. Despatch
labels and invoices are automatically generated and most orders received in the
morning leave the same day. Each one is carefully packed and fully insured at
our own expense. 24 hour Securicor and Datapost is available on request. And
if you have any quibbles with your order we are here to put it right quickly and
professionally! We take the risk out of mail order buying and our customers
keep coming back. That's why we are bigger than most!

installation in the modern car, Other features include up/down mic., 3 way
scanning, 1750Hz tone-burst, reverse imput, memory skip, and of course a

A “WORLD FIRST” in

25-1300 MHz*
Handheld

JUPITER II

SCANNERS!
25-1300 MHz*

Mini-mobile/base  ~ £379
JUPITER 6000 inc. P.S.U.

HF TRANSCEIVER
DISCOUNTS!

Most transceivers
are designed for

12 volts. The % AM/FM
manufacturer’s % Direct up/down tuning
own PSUs are * 5, 10, 12.5, 25, 30 kHz steps
expensive. But % 100 memories
our REVEX “BIG % 10 programmable bands
BERTHA” P300 ¥ Step change frequency correction
is just as good % High speed scan 20 per sec.
and a lot, lot % Carrier or audio scan
cheaper. Fully % Battery Saver
protected, large % Telescopic antenna (BNC)
hunky transformer, and thermal fan cooled! Below is % Fast memo load feature _ .
a list of autumn packages that we invite you to con- % Individual memory unload o Skip Function.
sider. Part exchange welcome. Credit? Most certainly. % Uses 4 x AA cells (Jupiter ID Whether you want to bypass a single memory channel or an
Just ask for quote. * Size 7" x 2.5" x 1.5" entire bank, this control provides the answer.
* 700 MHz first [F ® High Speed Scan.
% Proper English Manual Select high speed scan or search and you will whiz through the
Model Type Mfr’s REVEX % Superb sensitivity, range at a healthy 20 steps per second! That means you can
PSU PSU * Does not cover 550-800Mhz. scan )190 memories in § s;acondsko'r 1 MHz of space (25kHz
No other similar receivers offer the same features at anywhere SI°Ps) in 2 scconds. It really works!
Kenwood TS440S £1360.00 £1200.00 near the price! And inside the construction is a Joy! Lots of @ Fast Memo W"t,e'
Kenwood TS1408 £1035.00 £959.00 space, nicely laid out boards all linked with quick connect Enables you to quickly write into the memories, no need to
Kenwood TS680S £1158.00 £1080.00 plugs. Not a “Taiwanese Rat’s Nest!” select a number, the receiver will use the next empty memory.
Yaesu FTT41GX £918.00  £759.00 ®  Direct up/down control. Y. Usethmel:ltlly:1 Search dPr:graTlnelcet. i
Yaesu FT757GX2 £1128.00 £1069.00 No need to punch anything into memories. Just enter frequency p:’e‘s’s c:? : e::fm,l.n -T-‘:,,:lr agl,rlfgc;l?v':t:na s;ei:gteo rrrnatcll:m :
Yaesu FT767GX £1858.00 £1699.00 and use up/down buttons for manual or electronic tuning. ® Unique Multiband Programme.
ICOM IC751A £1878.00 £1589.00 ® AF SFall- X No less than 10 separate band segments can be stored in the
ICOM ICT35 £1357.00 £1069.00 No more annoying blank carriers for the receiver to lock on to. receiver’s memory.
ICOM ICT25 £1137.00  £859.00 Simply tell it to ignore carriers not containing audio and it will! o Total Flexibility.

The above price comparisons use the manufacturer’s
nearest equivalent PSU to the P300. Each Revex is
fully guaranteed for 12 months as is the matching HE

® One Button Memo Read.

A single button takes you directly into the memory bank.
Up/down or scan will quickly move you around or use direct
access for a particular channel number.

The basis upon which the receiver has been designed. It means
you tailor the receiver to do exactly what you want it to do,
almost like having a receiver that was designed for your own
personal needs. No other receiver can match it, feature for

feature and the good news is the cost!

World demand is tremendous. We are getting only small quanti-
ties so pick up the phone now and you could be lucky!

transceiver. All mail orders against credit cards are @ Battery Saver.

despatched by 24 hour Securicor at our risk. If pay- For long term single channel monitoring this feature will reduce
ment is made by cheque please allow an extra couple battery consumption by 70%.

of days for clearance.

FREE CATALOGUE & PRICE LIST! We now have an illustrated catalogue of some interesting products for the radio amateur that we have never had the
space to advertise. Also details of new items coming along. Just drop us a first class stamp and we will send you this plus our price list of over 700 items!

MIZUHO “MX” QRP
SSB/CW RIGS
£189

Now in stock these 2
watt single banders for
80, 40 or 20 metres are
real beauties. VXO

SPECIAL OFFER THIS MONTH

A QRP STATION
Free Offer!

SONY OFFER

Here is a once and only offer on Sony.
Brand new stock and limited to a few only of each model!

control (one xtal sup-

Buy a Mizuho 80, 40 or

plied) gives 25kHz 20m rig and we will give 7600DS Portable HF with AC supply and aerial etc. 145.00
segments on 80 and you a set of ni-cads, 12V H i .

iy o235 BC *charging . lead and ZQOID P_ortable HF with air band,_ etc. 275.00
metres: Features IRT, a GSRV aerial system Air-7 Airband plus broadcast receiver. 215.00
now s:e‘::‘e‘:'-morf; completely free of charge! ~SWIE Micro pocket HF plus active antenna. 219.00
key. BNC  socket. Limited offer so act now! gy A5 above but less active antenna kit etc. 139.00
Powered from AA cells or external supply. Pocket size PRO80 VHF/UHF Receiver plus broadcast. 259.00

66W x 39H x 142mm deep. As used by GRSRN on

Ben Nevis. Over 100 in use already. Send for gen.

RETAIL & MAIL ORDER:- 18-20 Main Road, Hockley,
Essex SS5 4QS Tel: (0702) 206835, 204965

Visa and Access by telephone. 24hr Answerphone.
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The Morse
Machine VIM-3

MEMCRY
BAMNK A

soan
caon
s EmOON

L The MorseMachine

PoweR

* @maaa

SPEED

The MM-3 is contained in a neat package,
51x196x120mm with input/output sockets on the
rear face of the unit. The photograph shows the
control keypad on the right and a panel displaying
abbreviated commands on the left. It takes up the
minimum of space, and being equipped with rubber
feet, it sits firmly on the operating table while the
controls are used.

The main features of the Morse Machine are:

(1) Electronic keyer with speeds variable from 2

to 99 w.p.m.

(2) 8000 character total memory capacity in up to

20 separate memories.

(3) Morse trainer

(4) Automatic serial number insertion and

incrementing for contests

(5) QSO simulator

(6) Serial interface for personal contacts

(7) Beacon mode facility

Electronic Keyer

The unit has a lot more going for it than others on
the market. One frequent criticism of Morse sent by
electronic keyers is that it sounds impersonal, too
perfect, and soulless. Furthermore, in most keyers
there is no provision for semi-automatic ‘bug’
operation or for the connection of a straight key.
With the MM-3 one has an impressively wide range
of options.

The MM-3 will allow those who use a bug key to
have the benefit of having the MM-3 generate the
dots electronically and the dashes manually in the
old way. The dot speed is set by the ‘speed’ control
or input via the keyboard. Furthermore (and this has
not been possible in other units) the same style of
keying can be loaded into the memories.

The more usual modern style of paddle keying is
via a single or dual lever paddle. The convention
being that the dot contact is activated by the thumb
and the dash by the index finger. This is the right
handed convention and I, being left handed, was
delighted to see that AEA had catered for me by
allowing the paddie contacts to be changed around
with a software command rather than by turning the
paddle upside down. What attention to detail!

I use ‘iambic’ keying, where pressing the
contacts at the same time produces an alternate
stream of dots and dashes. It means that letters such
as ‘C’ can be produced with the minimum of finger
movement. Other operators prefer not to use iambic
and make a ‘C’ by pushing the paddle lever to and
fro. The MM-3 can be put into any of these modes
by a software command. Needless to say, AEA have

MEMIRY

Advanced
Electronics
Applications Inc.,
recently brought
out their MM-3
Morse Machine.
Being a bit of a c.w.
man, Ron Stone
GW3YDX reviewed
this piece of
equipment for us.

TRAMSRT

0. 8.

recognised that once the operators preferences are
loaded, the operator will want them there every time
the unit is switched on, so data is held in battery
backed RAM.

Going back to the original comment about the
anonymous sound of electronic c.w., the operator
can not only vary the ratio of dots and dashes to
make the dots longer or shorter than they should be,
but can also decide if there is to be automatic
spacing in between characters or to have the spaces
dictated directly by the movement of the paddle. The
big benefit of the MM-3 is that you can customise
your code in every conceivable way. There is no
other keyer on the market with such a wide range of
user set options.

Other features that you would expect, such as
selectable sidetone volume, etc., are there. Other
nice touches such as being able to vary the sidetone
frequency via the keyboard. Oh yes, the keyer
sounds great on the air too!

Memories

A total of 8000 characters can be inserted into
memory either from the paddle in the conventional
way, or downloaded from a PC via the serial port.
Although 8000 characters is more than one would
normally ever need, there is a ‘big chip’ option
available to take the memory up to 32K if required.
The memory contents can be sent to 20 memory
addresses in the battery backed RAM which can be
recalled from the keypad. This can be useful for
storing an entire contact including name, QTH, etc.,
or for storing and sending a long ‘CQ DX’. AEA
have not yet found a way of stopping the UBSs from
replying!

Morse Trainer

The trainer mode sends randomly generated
Morse characters for a predetermined duration, but
in user selectable ways. You can select increasing,
decreasing or constant speeds as required. There is
also the option to send the characters in
‘Farnsworth’ mode where if the practice is at 12
w.p.m., the individual letters will be sent faster than
that, but the spaces between the exaggerated - the
overall speed being 12 w.p.m. Many people find it
easier to learn code by the Farnsworth method and
convert to conventional spacing later.

The default setting for the trainer contains the
character set used for the USA FCC code test. The
content goes beyond the UK test as punctuation is
included.” In addition letters, numbers and

Practical Wireless, January 1990



punctuation signs are all mixed into the practice
generated. For the ‘experts’ there are two more
advanced character sets containing such gems as the
Swedish ‘A’, the Spanish ‘N’ and the dollar signs
(the Morse is ...-..-, etc. Just the job for a wet
evening when the bands are awful).

Via the serial port, the MM-3 can be used to
echo the practice Morse the trainer sends, or to
reproduce your own sending practice on screen. The
unit is extremely versatile, catering for the full range
of needs between the beginner and the c.w. expert
who wishes to check his receiving speed capability.

Contest Keyer

In most c.w. contests the contest exchange
consists of the RST plus serial number, zone
number, etc., or a combination of all three. Part of
being a successful c.w. contester is down to finding
time in between the contacts to check on the
multipliers worked, write up the log and check for
duplicates whilst running the pile ups at maybe 200
QSOs per hour. To do so without the aid of an
electronic keyer is just about impossible.

The designers at AEA are obviously real live
contesters, as they have allowed the format of the
serial number to be tailored to the operators
preference. In case readers think that much is being
made of a small point here, the issue of what
constitutes the best format of the contest exchange
always causes lively debate among the contest
fraternity, but they all agree that they would like a
means of tailoring the exchange to their exacting
needs. The MMM-3 makes this possible.

QSO Simulator

Amateurs who pass the Morse test often have
every intention of using the code on the air, but then
find out:

(a) that letters and numbers are all jumbled up
together confusingly and that other amateurs are
using weird abbreviations like ‘BCNU’ instead of
“I’ll be seeing you” and so on.

(b) that instead of a nice clear signal coming
across from a practice oscillator, there is terrible
QRM and ARN and it is a problem to copy
anything.

(c) What’s the point as everything else is going
far too fast anyway.

In the circumstances many give up, and are lost
forever in the world of telephony, never to discover
the delights of the code.

The MM-3 has all the answers! As well as the
trainer containing a mix of letters and numbers, and
there being an excellent user handbook containing a
glossary of amateur abbreviations, there is an
amazing user mode where you can conduct
simulated QSOs at your preferred speed, without
ever going on the air.

Putting the Morse Master into user mode, you
are invited to either listen to simulated contacts, to
call CQ or answer other calls.

Not quite believing it, I programmed the MM-3
to send replies to me at a maximum speed of 30
w.p.m.

This is what happened:

YDX - CQ CQ CQ DE GW3YDX GW3YDX
PSE K

MM-3 - GW3YDX DE W5YSA W5YSA AR

YDX - W5YSA DE GW3YDX BT GM OM
BT TNX FER CLG BT HR NAME IS RON BT
BACK TO YOU BT W5YSA DE GW3YDX K

MM-3 - GW3YDX DE W5YSA BT SRI RON
MISSED SOME OF THAT BT DIDNT GET
MY RST OR UR QTH BT UR RST 589 589 ES
QTH PORT ARTHUR, TEX BT NAMME IS
NORM NORM BT SO HW? GW3YDX DE
W5YSA K

YDX - W5YSA DE GW3YDX BT PSE UR
NAMME AGN? W5YSA DE GW3YDX K

MM-3 - GW3YDX DE W5YSA BT SRI RON
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HAD QRMM BT ISSED QTH AND RST BT HR
NAME IS NOR NORM, RIG IS TEN-TEC
ARGOSY.......

Aside from the absence of QRM it is all very
real-sounding. As well as being the ultimate answer
to all TVI problems, the QSO simulator allows you
to practice at your own speed and to become
familiar with the abbreviations in the 48-page
handbook which will allow the novice to learn the
all as they are sent in the QSO simulator module.

All the calls in the simulator are from the USA.
In two weeks of testing, I did not find any repeated
callsigns and nearly worked all states without
switching the rig on!

Serial Interface

The principal use of the serial interface will
normally be to echo practice characters on the
screen. However, it can also be used to control the
keyer and the memories from a home computer
keyboard.

The serial ports can also be connected to a packet
TNC, so that the ASCII which would normally go to
the computer, is converted into c.w. It was very
strange to hear packet signals coming from the local
BBS converted into c.w. and slowed down to a
speed one can copy. This facility offers blind
operators the possibility of copying packet
transmissions without an expensive ASCII to speech
converter, although the Morse Machine is not the
total answer, as v.h.f. 1200 baud packet will result in
very fast c.w. - indeed if it is converted directly to
c.w! The converted ASCII is of necessity only what
is translated within the MM-3 buffer.

Beacon Mode

In some areas of communication, such as meteor
scatter or moonbounce, it is desirable to send for a
fixed period and then receive for a fixed period. The
MM-3 incorporates an internal timer to allow the
user to do this.

I thought that would be jolly useful for contests
when there is a dead period - usually in the middle
of the night - where one calls CQ with very few
replies. Unfortunately, to return to normal memory
mode it is necessary to press several buttons to get it
back there and, after sending a serial number with
the auto incrementor you have to press several
buttons to get back into beacon mode. Using the
beacon in a contest to call CQs every 15 seconds for
instance is unfortunately not of benefit for that
reason. Nevertheless, the beacon mode is useful for
some special modes as detailed previously, and
indeed for beacons. PwW

Z

AN

it, the Morse Machine is.a very good buy.

Bstae,
Tel: (0903) 731101,

ﬂiwdiypaweofoomputerwm hzsnotMat£l699S butone
has to compare it against other equipment on the market and see what
it has to offer. There is nothing currently available which has all the
MM-3 has, and even the outline of its facilities given here is far from
exhaustive. Given the superb contest facilities and the big memory
capacity, the unit is strongly recommended for those reasons alone.For
ﬁ!cmammwwhmslemmgthecodemdwhomtemsmmckmm
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Printed circuit boards for Practical Wireless constructional Roard Tite of Artile Iesun Frice
. projects are available from the PW PCB SERVICE. The boards £
are made in 1.5mm glass-fibre, and are fully tinned and drilled. WR219 MASTHEAD PRE-AMP PSU FEB 87 2.50
- All prices include postage, packing and VAT for UK orders. WR218 MASTHEAD PRE-AMP FOR 144MHz FEB 87 4.20
: Orders and remittances should be sent to: PW weass WESTBURYTDASIC WOBBULATOR  |JAN &7 450
Publishing Limited, FREEPOST, En’fco House, The Quay, WR214 MOD SRX-30D (AUDIO} DEC 86 3.00
Poole , Dorset BH156 1PP, marking your envelope PCB WR223 HIGH-IMP MOSFET VOLTMETER DEC 86 2.90
SERVICE Cheques should be crossed and made payable to WR222 “TAW" VLF CONVERTER NOV 86 2.80
-PW Publishing Ltd. : WR216 LF BANDS ACTIVE ANTENNA NOV 86 2.40
When ordering, please state the Article Title and lssue | WR220 GET STARTED LOW-COST CONVERTER | OCT88 | 240
‘Date as well as the Board Number. Please print your name and WR215 SIMPLE 50MH2 CONVERTER SEP 86 360
‘address clearly in block letters, and do not send any other WR213 MOD FRG-7 {(CARRIER Osc) JUN 86 2.70
correspondence with your order. You may telephone your WR210 *ARUN" PARAMETRIC FILTER MAY 86 8.10
* order using Access or Visa. A telephone answering machine wR211 "MEON" FILTER (SMALL ALR 86 3.0
WR209 SIMPLE AUDIO OSCILATOR MAR 86 4.30
will accept your order outside office hours. WR208 RF SPEECH PROCESSOR MAR 86 410
Please allow 28 days for delivery. Always check WR207 CRYSTAL CALIBRATOR JAN 86 2.10
the latest issue of PW for the current details of price and WR206 RTTY/MORSE MODEM (Plug-in} JAN 86 2.80
lnﬂ&hﬂlty Plonu enquire for p.c.b.s not listed here. WR205 RTTY/MORSE MODEM JAN 86 5.40
[ WR204 WQ MEDIUM WAVE LOOP NOV 85 3.00
Board Title of Article Issue Price WR203 SIMPLE CAPACITANCE METER OCT 85 2.80
£ WR199 "MEON" 50MHz TRANSVERTER OCT 85 6.70
WR266 TUNED ACTIVE ANTENNA JAN 90 TBA WR202 ECONOMY UHF PRE-SCALER SEP 85 3.70
WR265 TUNED ACTIVE ANTENNA (psu} JAN 90 TBA WR201 ADD-ON BFQ AUG 85 2.50
WR264 IRWELL (relay} JAN 90 TBA WR200 LOW-COST CRYSTAL TESTER JUL 85 2.50
WR263 IRWELL (vfo) JAN 90 TBA WAD302 BATTERY CHARGER CONTROLLER JUN 85 3.00
WR261 AM TX FOR 1.8MHz NOV 89 TBA | wrig7 “COLNE" {Osc/Converter) JUN 85 3.90
WR260 10MHz RECEIVER OCT 89 5.00 WR198 “COLNE" (Product Det/Audio) MAY 85 3.90
WR259 10MHz RECEIVER ocT 89 5.00 A005 *COLNE (VFQ} APR 85 3.10
WR258 10MHz RECEIVER OoCT 89 5.00 1 Ac04 *COLNE" 3.5/114MHz RX (RF Amp) APR 85 3.10
WR257 LOW BATTERY WARNING SEPT 89 5.88 WAD249 MOD FRG-7 (BFO) FEB 85 3.00
WR256 ACTIVE FILTER AUG 89 6.96 WAD280** TRIAMBIC KEYER FEB 85 7.10
WR254 TX CONTROL FOR MOBILE USE JULY 89 508 | - WA002 “TEME" (RECEIVER) JAN 85 4.30
WR253 TS940S MODIFICATION JUNE 89 5.54
WR252 TWO TONE OSCILLATOR MAY 89 6.52 WAO001 *TEME" (VFO/DOUBLER) DEC 84 2.80
WR251 RF OPERATED RELAY FEB 89 3.80 WAD246 *DART" FOLLOW-UP DEC 84 4.00
WR250 DC/AC POWER CONVERTER JAN 89 3.22 WR196 “TEME" 7/14MHz WRP (TX} NOV 84 3.70
WR195 STABLE TONEBURST NOV 84 2.60
WR249 *"MARLBOROUGH" MF CONVERTER DEC 88 4.60 WR194 MOD FRG-7 (FM/SQUELCH) NOV 84 4.50
WR248 "BADGER" 144MHz RECEIVER OCT 88 9.0 | WR189/92 Pair | BUG KEY WITH 528-BIT MEMORY OCT 84 8.50
WR247 ZENER DIODE TESTER AUG 88 356 | - WR190 MOD FRG-7 (SWITCHING) OCT 84 4.50
WR246 "PORTLAND" RF VOLTMETER JuLY 88 3.59 1 wris? MORSE SENDING TRAINER JuL 84 4.50
WR244 PRACTICE MORSE KEY JULY 88 2.96 WR185 AUTO-NOTCH FILTER JUN 84 6.50
WR245 STOPBAND FILTER FOR PW BLENHIEM | JUNE 88 2.90 ; WR184 SIMPLE TOP-BAND RECEIVER JUNE 84 6.50
WR243 VHF MONITOR RECEIVER (AUDIO) APRIL 88 230 WR183 TOP-BAND DF RECEIVER APR 84 6.50
WR242 *ORWELL" VARICAP TUNE OPTION MAR 88 2.90 WR179 TRANSCEIVER VOX UNIT MAR 84 6.50
WR241 "ORWELL" MED, WAVE RECEIVER SET | MAR 88
WR240 “ “ - 8.10 WR161 *MARCHWOOD" 12V 30A PSU JuL 83 2.40
WR239 5 & - WR165 ect set | "SEVERN" 7MHz QRP TX/RX : 14.90
WR238 “OTTER" 50MHz RECEIVER JAN 88 7.10 WR169 *SEVERN" {TRANSMITTER) JuL 83 6.50
WR168 *SEVERN" (CH.OVER/SIDETONE) JuL 83 6.50
WR237 RTTY TUNING INDICATOR NOv 87 5.20 WR166 *SEVERN" (RECEIVER/AUDIO) JUN 83 6.50
KANGA HIGH STABILITY VFO (see issue) oCcT 87 - WR165 *SEVERN" (VFO) JUN 83 5.20
WR236 "BLENHIEM" VHF CONVERTER SEPT 87 4.50
WR235 MAINS ON/OFF FOR BATT RADIOS SEPT 87 3.00 WR167 RTTY TERMINAL UNIT FOR ZX81 JUN 83 7.80
WR234 SIDE-TONE OSCILLATOR JUNE 87 2.70 WR160 LMS REGENERATIVE RECEIVER FEB 83 5.20
WR233 "DOWNTON" F-V CONVERTER JUNE 87 3.90 WR156 REPEATER TIME-OUT ALARM NOV 82 5.20
WR232 "AXE" SIGNAL TRACER MAY 87 WR143 ATV CONVERTER APR 82 7.10
WR231 = “ . 9.20 WR144 IAMBIC KEYER MAR 82 6.50
WR230 .. 5 =
WR228 "BLANDFORD" RECEIVE CONVERTER | APRL 87 WR126 “EXE* 10GHz TRANSCEIVER AUG 81 7.70
WR227 . . . 9.70
WR226 .- - - WRO095 TRANSCEIVER POWER SUPPLY SEP 80 3.85
WR298 “ITCHEN" LCR BRIDGE APRL 87 3.40 WRO068 AF SPEECH PROCESSOR JAN 80 5.20
WR225 “WOODSTOCK" SW CONVERTER MAR 87 4.10

S E RVI C F 0202 665524

HAVING DIFFICULTY GETTING YOUR COPY
OF PRACTICAL WIRELESS ?

Then place a regular order rg&ﬁ?vﬁagen—t___—_ﬁaﬁugﬁszﬁﬂ

please reserve / deliver my monthly

with your newsagent | CoPY of PRACTICAL WIRELESS

|_S|gned ..... 34850k 6eweus soTo iR £eR S s LS FT e s Rn e FER e B B 5 Sasnigacsas
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A high-performance HF rig . . . with a
great receiver and full-power transmitter.
Light in weight and low in price.

This is Yaesu's FI-747GX.

Whether you're a beginner or a
veteran, it's a great way to start. And a
great way to go.

DX ready. The 747 packs a full
100-watt RF punch on 160 to 10
meters, with continuous receive from
100 kHz to 30MHz.

And its control panel is refreshingly
simple. So you can hop around the
band fast to nail those DX stations.
While other guys are warming up their
amplifiers, you can be working the DX!

Multimode versatility. The FT-
747GX is ready to go on LSB, USB,
CW, and AM. With provision for the
FM-747 FM unit.

You get 20 memories to store
frequency and mode. Dual VFOs with
split frequency operation for DX-
pedition work. And manual band scan

plus auto-resume memory scan via the
microphone up/down buttons.

Great receiver. Utilizing a
directly-driven mixer, the FT-747GX
receiver features superb overload
protection. You also get factory-installed
nammow CW and AM filters. A one-
touch noise blanker. All-mode squelch.
RIT. And a 20-dB attenuator for local
QSOs.

Lightweight construction.
Housed in a metallized high-impact
plastic case, the FT-747GX weighs in at
about 7% pounds! With the loud-
speaker mounted on the front panel for
maximum audio transfer. And internal
heatsinking for the transmitter, rated at
full power for FM, packet, RTTY,
SSTV, and AMTOR when used with a
heavy-duty power supply.

Available options. FC-1000 or
FC-757AT Automatic Antenna Tuners.
FL-7000 500-watt Automatic, Solid-
State Linear Amplifier. TCXO-747

Temperature-Compensated Crystal
Oscillator. FAS 1 4R Remote Antenna
Selector. FRB-757 Amplifier Relay
Box. FP-700 Standard Power Supply.
FP-757HD Heavy-Duty Power Supply.
MMB-38 Mobile Mounting Bracket.
MH-1B8 & MD-1B8 Microphones.

Discover the price/
performance leader. Check out
Yaesu's low-cost FT-747GX at your
Yaesu dealer today. Because now,
Yaesu puts priceless DX into your price
range.

South Midlands Communications Ltd
S.M. House, School Close,

Chandlers Ford Industrial Estate,

Eastleigh, Hants SO5 3BY

Tel: (0703) 255111
UK Sole Distributor

YAESU

‘Fill your logbook.

YAESU HrFTRANSCEIVER FT-747GX

POWER

Without emptying your pocket.



Save £9.00 on the
Revex W160 Power Meter

SWR & POWER METER
144/430MHz

W160

RANGE

By 41 25(%)

60w SWR

m

| To: PRACTICAL WIRELESS, SWR Meter Offer (January),

FREEPOST, Enefco House, The Quay, Poole, Dorset BH1S5 1PP
Please send me........ Power Meters @ £45.95 each (Add £1.00 p&p)
Name....... e R iR s o L s e N

AAAIESS..........ooeeeeeeeeee et et e ee s e e et e aenneeseeeaneesteeannean

cerenneeeeen POSt COdEn

O Tenclose cheque/PO (Payable to PW Publishing Ltd) £.........
Q Charge to my Access/Visa Card the amount of £.....................
CadNo. [ [ [ [T T [TTTITTTTT]
Valid from ............... O, o i,

Signature............coooeverencnecerenneennenen e T@L e

| @

SWR Meter Jan 1990
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Special Offer! PW exclusive purchase
saves you money!

Normally £54.95

Now, to PW Readers At Only £45-95

(Plus £1.00 Insured Post & Packing)

Palm-size precision engineering offering you a full-facility
V s.w.r. meter mounted in a sturdy die-cast casing.

Tiny and very handy. You can take it wherever you want in your
‘/ shirt pocket to check antenna, antenna base, coaxial cables, etc.

Features: Simple switch operations allowing you to read s.w.r.
V directly, or transmit (forward) power.

V Simple, yet precision-made linear meter.

V Easy-to-read enlarged s.w.r. reading (s.w.r.= 5 at f.s.d.)

‘/ Reflected power indicated by percentage scale.

V Combined use of two measuring scales make it possible to

monitor either s.w.r. or power.

PW exclusive offer! The W160 will not be on general sale in the UK
until the spring, save £9.00 on the retail price by buying yours
now...through PW'!

How to order:

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 yours.w.r. meter
to you. Send your coupons with your
chequeto: Practical Wireless, SWR Meter
Offer (January), Freepost, Enefco House,
The Quay, Poole, Dorset BH15 1PP. If you
wish to pay by credit card (Access, Mas-
tercard, Eurocard, or Visa only), please fill
in your card details and sign the coupon
where indicated. available only to read-  If you do not wish to cut your copy of PW you must
ers of PWin England, Scotland, Wales,N.  3end s flash ;ﬂgl‘m‘ﬂgg%@g&?‘x&ﬁ-
Ireland, the Channel Islands and Isle of

Man. Orders are normally despatched
within 28 days, but please allow time for

carriage. The closing date for this offer is POWER METER OFFER

11 January 1990.

PW JANUARY 1990
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LR 9/5, 1/OUAL 2/DUP  3/STER
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‘,:,Irl. r!I\A

4/T.50 S/SAVE 6/FLEEY

PLEASE REMEMBER, WE ARE THE SOLE AUTHORISED IMPORTER OF STANDARD EQUIPMENT IN THE UK
AND WE ARE ABLE TO OFFER A FULL BACKUP SERVICE AND SPARES FROM STOCK

The Standard C150 supercompact 2m transceiver having all the
usual features that you would expect from a modern
microprocessor controlled radio — plus several new ones.
 Frequency range 144-146MHz (with extended Rx capability. * Up
o 5W RF output (switchable Hi-Mid-Lo). % 20 memories (20 banks
of 10). w Power requirements 5.5-16V dc. w Superb sensitivity —
less than 0.16V (12dB SINAD). w 6 different monitoring methods
(dual Watch modes)! w 14 different scanning modes! * Individual
and group call paging functions available. w Semi-dupiex operation
with separate Tx and Rx frequencies. % Squelch Off button.
w Battery Save and Automatic Power Off facilities, # Built-in S-
meter. w Splash proof case. w Soft touch buttons & knobs.
w Rotary knob or pushbutton frequency selection. w PTT and
keyboard locks (rotary knob is left active). % Sockets for extemal
microphone, speaker and power supply. w A comprehensive range
of accessories is available, including DTMF and CTCSS. % Size
124mm W x 55m W x 31mm D.

£230.00

C500

 Full Duplex. * Frequency coverage 144-146 & 430-
440MHz (extended Rx capability 130-169.995 & 410-
470MHz). w 2.5/5W output (depending on battery. % HY
Lo switchable RF output. # User programmable step
sizes (5/10/12.5/25/50kHz), repeater offset (0-39.9MHz)
and CALL button (instant QSY to a favourite channe! —
either band). % Reverse repeater. w Priority Channels
{both bands). w 10 memories per band (frequency &
repeater oftset).  Numerous scanning modes (Pause or
Busy-memories-band efc.) w Auto Power Off with Alarm
(4mA on standby. % Battery Save on Rx (9 user program-
mable Rw/Off ratios). # Keypad & PTT locks. # Squelch
Off button. w Low Battery indicator. # Can be powered
directly from a car's cigar lighter (5W output).  Rotary
Knob or Keypad frequency selection. w Dimensions
173mm H x 60mm W x 34mm D.

£359.00

AX 700E

C5200

moo=
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AT LAST — a scanner from Standard! For longer than | care to remember people have been asking why Standard do not make a scanner ~ well now they do. | now
have "English speaking' leaflets available which an s.a.e. will bring you post haste. You can see from the photograph that the AX 700€ has maintained Standard's
reputation for innovation. The strange Jooking liquid crystal display not only shows the frequency, mode and so on, Isp a panadaptor! For those of you who are
new to scanning | had better explain what that is. The vertical line on the left hand side of the display is to show signal strength and the horizontal line along the
bottom is the frequency range. This range can be set to 100, 250 or 1000kHz. The frequency displayed at the top is the frequency at the centre of the line. In other
words, if the displayed frequency is 145.50MHz and the width of the display is set to 1000kHz, then the lett hand side would be 145.00MHz and the right hand side
would be 146.00MHz. Now comes the magic. Every time a signal comes up within that frequency range (i.e. 145-146MHz), it will show up as a spike on the display.
The height will show the signal strength and the position will indicate the frequency. By simply tuming the tuning knob a cursor can be slid along to line

up with the new signal and its exact frequency will be

This new generation dual band mobile transceiver is virtually
two radios in one box, 70cms and 2m each have their own
displays showing frequency, S-meter and so on.
Both bands can be heard simuftaneously

through the built-in speaker or through

one or two extemal Speakers. Each

band has its own Volume and

Squeich controls and there is

also an Automatic Mute control

that can mute the audio from

one band while the other is

being received.

Full duplex is available (TwRx

either frequency) and the Rx

frequency can be tuned while

transmitting (45 Watts available

on each band).

Each band has 4 different scan

it in the middie of the screen. The width of the spikes
is governed by the setting of the step size (10, 12.5,
20 or 25kHz) so you can see that it is possible to
monitor the activity on up to 100 channels simulta-
neously. If, for instance, you are looking for a specific
signal but you only know the band that it is 1n and not
the spot frequency, just set up the appropriate band
edges and then sit back and watch the display. Any
signals that then appear can be instantly spotted and
tuned to in seconds. That's what a panadaptor can do

for you! modes and 10 memories. Five step sizes are available and

As for the rest of the scanner, it covers 50 to
904.995MHz with AM and FM (wide & narrow), it is
powered by 13.8V dc and it measures just 180mm W
> 180mm D x 75mm H. There is a lot more to it but
| can’t decipher Japanese, but we should have some
English leafiets by the time that you read this ad. and
maybe even some radios, S0 come inta the shop and
see for yourself. You can even play with our new
active antenna which should be ideal for use with this
set. Norman GATH)

' £575.00 psoom

different ones can be set for each band, for instance 12.5kHz
for 2m and 25kHz for 70cms.

The supplied microphone gives remote control of some of these
functions and Tone Squelch and AQS units are available as
optional extras.

This radio really is different — come into the shop and try it for
yourself.

£599.00

‘400 EDGWARE ROAD, LONDON W2
- 01-723 5521 Tlx 298765

TRADE ENQUIRIES WELCOMED
PLEASE 'PHONE 01-450 9755
* STRICTLY TRADE PLEASE *

Normally 24hr despatch

OPENING TIMES: 9.30am-5.30pm Mon-Fri, 10am-4.30pm Sat.

for delivery,
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The HEMT -
A very high
performance

microwave device

In many cases it is important that these very low
noise amplifying devices used should be able to
provide a low noise performance in room
temperature operation so as to avoid the need for a
supply of liquid nitrogen or even liquid helium. The
microwave m.e.s.f.e.t. (metal semiconductor f.e.t.)
in gallium arsenide has met such needs for some
years, as it provides excellent characteristics for low
noise amplification at frequencies up to about
20GHz or even more.

HEMT/MESFET Comparison

After the introduction of a special type of f.e.t.
known as the h.e.m.t. (high electron mobility
transistor) in 1979, the microwave world has found
this device to be an increasingly attractive
competitor to the m.e.s.f.e.t. The h.e.m.t. is
especially useful at frequencies of the order of some
tens of GHz where the limitations of the m.e.s.f.e.t.
became more apparent.

The structure of the h.e.m.t. is basically similar to
am.e.s.f.e.t. in which an improved performance is
obtained by specially formed layers of more than
one type of semiconductor material. Thus h.e.m.t.s
are more expensive to produce than m.e.s.f.e.t.s and
are therefore unlikely to displace them at
frequencies of a few GHz or less unless noise
considerations are exceptionally critical.

One of the most important parameters affecting
the performance of both m.e.s.f.e.t. and h.e.m.t.
devices is the gate length (typically a fraction of a
micron). It is very difficult and costly to fabricate
devices with the extremely short gate lengths
required for optimum low noise performance at the
highest frequencies. The cost of such high frequency
devices is increased further because the proportion
of short gate length devices in each batch which
have to be rejected is greater than in the case of
devices with longer gates for lower frequencies. At
the present time, state-of-the-art gates 0.25um in
length can be produced by electron beam
lithography; this involves the use of an expensive
machine which takes time to write each individual
device pattern. The price for h.e.m.t.s are currently
of the order of a few tens of pounds per device.

The more expensive devices are therefore
reserved for applications where very low noise
performance is required at the highest frequencies.
In general the performance of a h.e.m.t. with a
0.5um gate length is comparable with that of a
gallium arsenide m.e.s.f.e.t. of half the gate length.
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A further advantage of the h.e.m.t. over the
m.e.s.f.e.t. is its lower power dissipation which can
be of considerable importance in some satellite
communications applications.

HEMT devices are now available commercially,
especially from various Japanese manufacturers.
Fujitsu of Tokyo originally developed the h.e.m.t.
and owns the name ‘h.e.m.t.” in Japan, but some
others have marketed the devices as ‘hetero-junction
f.e.t.s’. Other names for the h.e.m.t. include the
m.o.d.f.e.t. MOdulation doped f.e.t.), the t.e.g.f.e.t.
(Two dimensional Electron GaAsf.e.t.), the h.i.f.e.t.
(Hetero-Interface f.e.t.) and the s.d.h.t. (Selectively
Doped Heterostructure Transistor).

Construction

The h.e.m.t. structure is basically similar to that
of a m.e.s.f.e.t. and involves a source, a drain and a
Schottky gate. Although the gate potential regulates
the current flow between the source and the drain as
in a m.e.s.f.e.t.. It is the difference in the layers of
the underlying semiconductor materials which
distinguish the h.e.m.t. from the m.e.s.f.e.t. and
which provides its improved performance.

The construction of a typical h.e.m.t. device is
shown in Fig. 1. It contains a lattice-matched hetero-
junction between two compound semiconductors
(often gallium arsenide and gallium aluminium
arsenide). The crystal lattice must be closely
matched to minimise lattice strain, aluminium
gallium arsenide having a lattice spacing within
0.1% of that of gallium arsenide. extremely abrupt
hetero-junctions can be grown by such techniques as
molecular beam epitaxy (m.b.e.).

Electrons from the donor silicon atoms in the
aluminium gallium arsenide layer can move through
the crystal until they fall into the lowest available
energy states. In the h.e.m.t. device these energy
states are in the gallium arsenide close to the hetero-
junction interface.

This results in the accumulation of electrons in
an extremely thin layer which has a thickness of less
than 10nm. The electrons are said to form a two
dimensional electron gas. Thus the h.e.m.t. is a
quantum semiconductor device. There are no donor
atoms intentionally present in the undoped gallium
arsenide layer, so the electrons in the two
dimensional electron gas do not undergo impurity
scattering.

High Mobility

Therefore they have a greater mobility than
electrons in a piece of bulk gallium arsenide, namely
about 6500cm?/V-s at 300K, corresponding to a
velocity of about 2 x 107cm/s. This is about twice
the mobility of electrons in a m.e.s.f.e.t. (Mobility is
the speed at which they move under a given electric
field). In a h.e.m.t. cooled in liquid nitrogen, the
mobility increases to some 80 000cm?/V-s
(depending on the epitaxial structure).

The gas forms because of the greater affinity of

There is a great
need for very low
noise amplifying
devices which can
operate at micro-
wave frequencies
in satellite receiv-
ers, military
equipment and in
various other ap-
plications. So
Brian Dance takes
a look at the high
electron mobility
transistor - or
h.e.m.t.

Fig. 1: The
construction of a
typical h.e.m.t.
device
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F ig. 2: The noise
figures of Toshiba
h.e.m.t. devices

Fig. 3: Noise and gain
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the electrons for the positive undoped gallium
arsenide layer. The two dimensional gas forms the
carrier channel between the transistor source and the
drain. The low noise of the h.e.m.t. relative to a
m.e.s.f.e.t. of similar gate length is believed to be
due to the two degrees of freedom of the electron in
a h.e.m.t. as compared with three degrees of
freedom in the m.e.s.f.e.t. Thus there is less random
motion of the electron flow in a h.e.m.t. and this
leads to less noise.

The mobility of the electrons may be further
increased by employing a thin layer of undoped
aluminium gallium arsenide adjacent to the hetero-
junction interface. This layer provides more
separation between the electron gas and the ionised
centres which scatter the electrons and therefore
reduce their mobility.

The structure of the h.e.m.t. produces not only
higher electron mobility, but also a higher sheet
carrier density (of the order of 1 x 10'? per cm?) and
a higher saturation velocity. These factors result in
the h.e.m.t. having a higher transconductance and a
lower noise figure than gallium arsenide m.e.s.f.e.t.s
with comparable gate lengths.

The Gate

A Schottky barrier gate, implanted on top of the
doped layer, is used to control the number of
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electrons in the two dimensional channel via
depletion or enhancement. A bias applied to the
Schottky barrier gate can be used to modulate the
number of electrons in the channel and hence can
control the conductivity of the device.

In contrast to the operation of the normal f.e.t.,
the width of the channel remains fairly constant in a
h.e.m.t., but the number of carriers present is
modulated. Hence the alternative name of
m.o.d.f.e.t. for the h.e.m.t. Electrons in a h.e.m.t.
move in the very thin layer, travelling parallel with
the hetero-junction interface.

It is possible to manufacture both enhancement
and depletion mode h.e.m.t. devices by suitable gate
metallisation, layer thicknesses and doping levels. A
feature which renders h.e.m.t.s particularly attractive
for the future is their planar structure, which should
enable them to be easily made by conventional
silicon v.l.s.i. processing methods.

As in other high frequency f.e.t. devices, it is
essential to employ a very short gate length to obtain
low noise at high microwave frequencies.

One might expect a still better performance from
h.e.m.t.s at low temperatures, since the two
dimensional electron gas mobility at 77K is about
60 000cm?/V-s. Unfortunately, low temperature
h.e.m.t. performance is affected by deep electron
traps.

Performance

The noise figures of h.e.m.t. devices
manufactured by Toshiba are compared with some
of the company’s m.e.s.f.e.t. in Fig. 2. It can be seen
that the h.e.m.t. devices generally offers a lower
noise figure than m.e.s.f.e.t. devices at the same
frequency. The S8902 and the S8901 have gate
lengths of 0.3um and the S8900 is 0.25um.

Although the h.e.m.t. devices will operate at
higher frequencies with lower noise than the
corresponding m.e.s.f.e.t. devices, h.e.m.t.s are more
costly and their short gate length necessitates a
reduced power handling capability. Toshiba is
hoping to develop indium gallium arsenide h.e.m.t.s
with noise levels about 0.6dB at 12GHz, but they
are not expected to be available until later this year.
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Type Examples

The Fujitsu FHRO1FH ‘ultra low-noise’ h.e.m.t.
device uses a 0.5um gate length to obtain noise
figures comparable with those of m.e.s.f.e.t.s which
have 0.25um gate lengths. The FHRO1FH has a
maximum noise figure of 2dB (typical 1.8dB) at
20GHz with a typical associated gain of 8dB. An FH
package developed for the device allows it to
operate at up to 22GHz without parasitic resonances.
Noise figure and gain are shown in Fig. 3. At a
temperature of 50K, the noise figure is typically
0.7dB at 20GHz. Maximum drain-source voltage
rating is 3.5V. The transconductance is typically
20mS with a drain-source voltage of 2V and a
10mA drain current. An output of 660mW with
3.2dB gain has been obtained at 20GHz and 210mW
with 2.0dB gain at 30GHz.

Tests of such h.e.m.t. devices in high
performance, low-noise, amplifiers for use in earth
stations for 30GHz uplink/20GHz downlink satellite
communications showed that gains of 33dB could
be obtained. Residual noise was reduced to 1.71dB
(about half of that of conventional amplifiers using
m.e.s.f.e.t. devices). Fujitsu plans to produce
h.e.m.t.s for amplifying signals at frequencies of up
to SOGHz.

An H503 h.e.m.t. from Gould is designed for a
maximum operating frequency of 18GHz. This
device is fabricated with a 0.5um gate length by a
m.b.e. process. The H503 is intended for satellite
communications, radar and electronic warfare
applications.

Sony, another Japanese company, produces
200pm wide 2SK676 and 300um wide 2SK677
aluminium gallium arsenide on gallium arsenide
h.e.m.t. devices (also known as h.i.f.e.t.s) by metal
organic chemical vapour deposition (m.o.c.v.d.).
Each device is available in three grades, with
maximum noise figures of 0.1dB, 1.2dB and 1.4dB
at 12GHz. Sony claims these devices are optimal for
a wide range of front-end amplifier applications,
including  satellite reception and other
communications systems from C band to Ka band
and above.

Sony claims that the m.o.c.v.d. processing
instead of normal liquid phase epitaxy (l.p.e.) or
m.b.e. is the main factor in achieving ultra-low noise

_performance; it allows thin semiconductor layers to
be built up with very precise thickness. The gate, the
source and the drain are added later by conventional
photolithographical techniques.

Sony’s h.if.e.t.s are aimed not only at
commercial applications such as 4 and 12GHz
satellite  signal reception, but also at
communications and other applications at Ka band
and above. The two models are available in both
chip and packaged form.

The Californian Eastern Laboratories of the
Nippon Electron Co. (NEC) offers an NE202
h.e.m.t. with a typical noise figure of 1dB at 12GHz
with an associated gain of 12dB. At 2GHz the
device offers a 0.3dB noise figure and 20.5dB gain,
but h.e.m.t.s are usually too costly for use at 2GHz.
Very high reliability can be difficult to obtain in
new devices, but a protective passivation layer of
silicon nitride is applied to each NE202 i.c. to avoid
contamination. This device is more or less inter-
changeable with standard m.e.s.f.e.t. products,
offering an immediate improvement in the noise
figure and gain performance.

The very low noise h.e.m.t. produced by TRW
Electronic System Group of California uses a 0.2um
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T-shaped gate. A noise figure of 0.61dB at 12GHz
has been measured with an associated gain of
12.58dB. This is claimed to be the lowest noise
figure ever reported for a h.e.m.t. at this frequency.

T-gate Process

TRW reduced the noise figure in three ways. The
T-gate process they developed increases the cross-
sectional gate area and reduces the gate resistance.

A deep alloying technique is employed to reduce
the ohmic and source resistance. The gate length has
been reduced from 0.25um to 0.2um to minimise
the gate-source capacitance and increase the
transconductance.

The US General Electric Company of Syracuse,
New York, developed a h.e.m.t. for millimetre wave
allocation in phased array radars and satellite
communications. It has a noise figure of 2.1dB at
40GHz with an associated gain of 7.0dB; these
figures were said to be better than the best available
m.e.s.f.e.t. at 40GHz at the time. A maximum
available gain of 5.7dB was measured at 60GHz for
this device whose cut-off frequency is about 80GHz.
A noise figure of only 0.05dB was found at 3.3GHz
in a cooled device.

The General Electric Company in collaboration
with the University of Illinois has developed a
gallium arsenide h.e.m.t. with a calculated clock
speed of 230GHz. At present there is no equipment
available which is fast enough to check the
switching speed of the device. The 230GHz
maximum frequency of operation, (where the gain is
unity), was determined by extrapolating the
measured gain at 60GHz (11.5dB), assuming the
normal 6dB/octave roll off.

This device was developed for the Jet Propulsion
Laboratory (JPL), Pasadena, California for use in
radio telescope detectors, where extremely low noise
figures are required to discriminate between very
low-level space signals and background noise. This
h.e.m.t. can replace the much bulkier extremely
expensive maser amplifiers for signal detection.

The device was fabricated by depositing indium<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>