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Introducing Yaesu’s FT-4700RH
dual-band mobile. Choose Yaesu’s FT-

4700RH, and you open the door to a lot
, of tight spaces.

While other dual banders just won’t
fitin today’s small cars, the FT-4700RH
utilizes a versatile “remote head”
design. So you can mount the “brains”
on your dash, visor, or door, and hide

, the “muscle” under your seat. Optional
YSK4700 required for remote
_ o operation.

High-performance package.
Packing a solid 50-watt punch on 2
meters (40 watts on 70cm), the FT-
4700RH includes Dual-Band Watch for
simultaneous monitoring of both bands,
with independent squelch settings on the
main and secondary bands. When you
transmit, opposite band monitoring goes
onin a full-duplex mode.

You can adjust the relative volume
of the two receive channels with the
balance control, too. And with Yaesu’s
bright LCD display, transceiver status is
clearly visible in sunlight or shade.

Convenience on the
road. Human engineer-
ing, long a Yaesu
speciality,
is an impor-
tant aspect
of the FT-
4700RH design. The ten-button front
panel keypad includes a “do-re-mi”
audible command verification, and all
important controls are backlit for night
operation.

Frequency range 144-146MHz on
2m and 430-440MHz on 70cm. Nine
memory channels on each band. High/
low power selection (low power five
watts). One-touch reverse repeater shift
button. Optional CTCSS module. And
16-key DTMF microphone.

Optional accessories. FTS-8 CTCSS
unit. MH-15D8 DTMF microphone with
10-telephone number memory. SP-3 or
SP-4 External Speakers. And YH-1
Headset/Boom Mic or MF-1A3B Flex-
arm Boom Mic, both with SB-10 PTT

8 T08 Switch Umit. YSK4700 Remote Kit.
R . Discover Yaesu’s FT-4700RH today.
And see what “high performance” really
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NPTE ; ] means. For dual-band mobile operation
2’ 11 LLUL . : Yaesu’s FT-4700RH really fits!
[ e : Call us today for details of your nearest
Vi -z authorised Yaesu dealer.

i@ suB WUTEGDMA ‘ . South Midlands Communications Ltd,

b S M House, School Close, Chandlers Ford
Industrial Estate, Eastlcigh, Hampshire, SO5
3BY. Telephone (0703) 255111, Fax (0703)
263507, Telex 477351 SMCOMMG.

FT-4700RH control head
(1%h6” x 57" x1")
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ICOM

Counton us!

IC-R7000, 25-2000 MHz

Commercial quallty scannmg receiver
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| 'W2)ICOM] COMMUNICATIONS RECEIVER IC-R7000

SCAN START/STOP =——————
SEL-M MODE MEMORY
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Q SET SET SET/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

h‘a

lcom (UK) Ltd.

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.

-
P

Dept. PW, Sea Street, Heme Bay, Kent CT 6 8ILD 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 abtaining information
about or ordering equipment. We regret this cannot be used by dealers or for repair enquiries and parts orders, thank you. L
Datapost: Despatch an same day whenever possible. & g
Access & Barclaycard: Telephone orders taken by our mail order dept., instant credit & interest-free H.P. :
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We enjoy listening. It's part of what we do well. So when ICOM  Complete System for CW Operators

heard you talking, our engineers designed a transceiver The IC-765 has many advanced functions for CW operators
specially for you —the serious DX enthusiast with worldwide such as CW pitch control, a built-in electric keyer, a keying
contacts in mind. The result is the new super advanced IC-765, speed control and high speed full break-in capability.

an HF all band transceiver built to expand your HF world. New PLL Circuit

The IC-765 is equipped with ICOM's exclusive DDS (Direct Digital  The advanced ICOM DDS System ensured high speed PLL
Synthesizer) System, a fully automatic antenna tuner, an electronic  lock-up times, clear signal emissions, and high C/N
keyer with iambic operation and a full break in function. characteristics. A high speed PLL provides very fast CW full

Fully Automatic High Speed Antenna Tuner breok-m.perfor.monces. :

A built in CPU automatically memorises the pre-set position Convenient Miscellaneaous Functions

of each band without pre-set controls. tuner speed is ultra fast  ® 105dB dynamicrange

since tuning starts from a preset position. If the tuner cannot 10dB preamp and 10, 20 30 dB attenuator
tune from the previous preset position, the re-try function 99 memory channels

changes the preset position and memorises the best position. SP!" memory on channels 90-99 ’
10Hz Digit Display Built-in FL32A and FL52A CW narrow filters

The large fluorescent display shows 7 digits for the operating Frogrammecscanfond QISHIchy g

frequency, the 10Hz digit is displayed. L%:t/g:nggf?;c;\eigggble AGC

RF type speech compressor
Noise blanker
DATA switch for advanced data communications

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

icom (UK) Ltd.
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 & Mastercards

:: Telephone orders taken by our mait order dept. instant credit & interest-free H.P VISA
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MULTIMETERS

THEYRE D-MM
00D VALUE!!

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'/z digit, auto zero, auto
polarity LCD, plus low batt

indication =N
® 200 hour battery life e ﬁ:ﬁ% Lloa ;,;m_ ,4% s v e
©® All meters supplied with test et
leads, battery and manual , . Siose _G"k" TMS375
TM53158 TM5365 | TM5375 '
\ :
ot FE AR e ) T B




f TM53158_________ [l TM5375 f TM5365 |

@ Remarkable value m

@ 18 ranges ..,"-'; -;'»;:

@ 10A dc current ’. z_:
$gs e

dc Volts:  200mV-1kV
ac Voits: 200V, 750V

dc current: 200uA-10A

Resistance: 2000)-20M(}

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:  200mvV-750V
dc current: 200uA-10A
ac current: 200uA-10A
Resistance: 20002-20MQ
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: 20002-2000MQ2
Frequency: 2kHz-200kHz
Capacitance: 2nF-20uf

i IeEPo ezt gg:,tcm:c'zc:x;a%?;z et Logic, continuity, diode and HFE test
1+ 5+ 10+ 1+ 5+ 10+ 1+ 5+ 10+
£17.38 £146.95 £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

ATIFEN AT DS -

@ 0.5% ‘accuracy

@ Transistor HFE
test.

@ 26 ranges

dc volts: 200mV-1kV  cmmessrE
ac volts: 200mV-750V

dc current: 200uA-10A

Resistance: 20002-2000MQ2

Continuity, diode and HFE test

Basic dc accuracy +0.5%

@ Temperature
measurement

@ Capacitance
measurement

@ 40 ranges

dc volts:  200mV-1kV
ac volts:  200mV-750V |
dc current: 200uA-10A
ac current: 200uA-10A
Resistance: 20002-2000M(2
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: 200Q-2000MQ2

Capacitance: 2nF-20uF

Frequency: 2kHz-10MHz

Continuity, diode, HFE, logic and LED test.

1+ 5+ 10+ 1+ 5+ 10+ i+ 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 TMS31S5B at £20.89 (517.38 + £2.61 VAT + £090p8p) || x TM11S

at £34.57 (£29.28 + £4.39 VAT + £0.90 p&p)

[ ] x TMS375 at£37.65 (531.96 + 6479 VAT + £0.90p8p) [ | X TM135 at £46.85 (£39.96 + £5.99 VAT + £0.90 p&p)

:] x TMS365 at £38.80 (£32.96 + £4.94 VAT + £0.90 p&p)

Name;

[] x TM175 ot £58.39 (849.99 + £7.50 VAT + £0.90 pp)

Address:

Post Code:

Cheque |:]

Postal Order [ |

mccessorviss | | T [T TP TTJTTITTT]

Expiry Date:

Date:

Signature:

Practical Wireless, March 1990

Cirkit Distribution Ltd,
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Em South Midlands Co

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

FREE FINANGE — BUY NOW SAVE MONEY

FANTASTIC PERFORMANCE, REALISTIC PRICE

» T * 160-10M HF TRANSCEIVER
- e - {420 19 : l i l l * GENERAL COVERAGE RECEIVER
* ALL MODE (FM OPTIONAL)
e R — e W T 4 0.100W OUTPUT (25W AM CARR)
B I B * CW NARROW (500Hz) STANDARD
vy o * LARGE CLEAR LCD DISPLAY

=
) : = O {:\ * SIMPLE OPERATION (see pic below)

The FT-747GX is a compact SSB/CW/Am and (optionally) FM transceiver providing 100
watts of PEP output on all hf amateur bands, and general coverage reception
continuously from 100kHz to 30MHz. A front panel mounted loudspeaker and clear,
unobstructed display and control layout make this set a real joy to use. Convenient
features include operator selectable coarse and fine tuning steps optimized for each
mode, dual {A/B) vfos, along with twenty memory channels which store mode and
skip-scan status for auto resume scanning of selectable memories. Eighteen of the
memories can also store independent transmit and receive frequencies for easy recall of
split-frequency operations. Wideband (6kHz) AM and narrowband (500Hz) CW IF filters
are included as standard, along with a clarifier, switchable 20dB receiver attenuator and
noise blanker. User programming for more advanced control by an external computer
is possible through the CAT (Computer Aided Transceiver) System. The transmitter
power amplifier is enclosed in its own diecast aluminum heat-sink chamber inside the
transceiver, with forced-air cooling by an internal fan allowing full power FM and All major controls are grouped together for convenience and
packet, RTTY, SSTV and AMTOR operation when used with a heavy duty power supply. ease of operation.

WARNING: If you buy FT747GX not designed for the U.K. market, these may not be fitted with
AM/CW filters which you may not be able to obtain.

IMPROVED PERFORMANCE AT NO EXTRA COST!

Yaesu's FT757GXll is a HF compact transceiver which offers full featured —% L&A st
performance just about anywhere, on holiday, on the road or in the shack. -

Remarkably similar to the FT757GX the FT757GXH has a number of
improvements which enhance the pleasure and ease of operation with no
detriment to the electrical performance. The improvements include memory
storage of operation mode, slowffast tuning selection, automatic step ; . :

change according to mode, IF Notch fiter, 10 memories and VFO to VFO JARBD_FY-7870): SESNETTN

Other standard features include RX coverage from 500kHz to 30MHz, TX
from 160m to 10m (WARC bands included), 100W RF output, SSB
(LSB+USB), CW, AM & FM, iambic electronic keyer and AF speech
ProCcessor.

A whole host of options are available to increase the operating pleasure.

So no matter where you are why not try Yaesu's FT757GXII full featured
fransceiver.

All mode SSB (USB+LSB) CW, AM and FM
All Band Tx (General Coverage RX)

100% Duty cycle (100W, CW, FM 25W AM)
Pushbutton mode setection

Switchable VFO steps (All modes)

New Notch Fiter

Dual VFOs and 10 memories (Freq & Mode)
Computer compatibility (with optional interface)

NOW EVEN BETTER the FT757GX MK2

OPTIONAL ACCESSORIES

FP7SHD Heavy Duty PSU.  £23900 FAS-14R Remote Antenna Sw  £80.00
FP700 20A P.S.U. £21900 FC75AT Automatic ATU £349.00
FL7000 S00W solid state linear ampiffier £1600.00

* % % %% % %%

LEEDS CHESYERFIELD JERSEY BIRMINGHAM AXMINSTER

SMC (Northern) SMC (Midlands) SMC (Jersey) SMC (Birmingham) Reg Ward & Co Ltd Accase
Nowell Lane 102 High Street 1 Belmont Gardens 504 Alum Rock Road 1 Westem Parade A
Industrial Estate New Whittington St. Helier, Jersey Alum Rock West Stree!

Leeds LS9 6JE Chesterfield Jersey (0534) 77067 Birmingham B8 3HX Axminster

Leeds (0532! 350606 Chest. (0246} 453340 9-5 pm Mon-Sat &0214 7) 1497/6313 Devon EX13 5NY

9-5.30 9.30-5.30 Tues-Sat Closed Wed .00-5.00 Tues-Fri Axminster (0297) 34918 L_VISA
Closed Sat aftemoon 9.00-4.00 Sat 9-5.20 Tues-Sat 2

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

Practical Wireless, March 1990



mmunications Ltd.

NTS.S05 3BY TEL: 0703 255111 FAX: 0703 263507 TLX: 477351

— 0% INTEREST SUBJECT TO STATUS

Yaesu have upgraded this popular HF and VF/UHF base station transceiver.
The improved version is now available with enhanced synthesiser perfor-

IMPE%VVED rTno%nazg,.and VFO tuning rate. Read Chris Lorek's review in “Ham Radio

I I 4 67Gx ¥ ALL MODE LSB/USB, CW, FSK, AM & FM OPTIONAL ACCESSORIES:
Y ALL BAND Transmit, General Coverage Receive 50/767 6MUnit 1OWOP ........... £179.00
Y Optional VHF/UHF units (6M, 2M & 70cms)* 144/767 2M Unit 10WO/P........... £179.00

¥ 100% DUTY CYCLE (Key down CW for 30 mins) 430/767 70cms Unit 10WO/P......£225.00
Y Built in AUTOMATIC ATU (one memory on each band)  FL7000 500W PEP HF Linear ..... £1600.00
Y Computer & Packet radio compatibility SP767 Extemal Speaker ............. £69.95

FIF232C Computer interface.......... £75.00

For existing owners of the FT767GX who purchased their sets through
Yaesu's official UK distribution network, Yaesu are offering an upgraded
local unit for a nominal charge. Please contact us for details.

G @D €» @D G D

The CREATE company has, for the past twenty years, been the leading The CV730-1 'V' dipdle is the latest in a line of dipdles rom Creative
manufacturer of amateur and commercial antennas (mainly HF) in Japan. Design. The use of the 'V' shape reduces the area needed for

. ) i ) mounting the antenna which is insensitive to changes in
Now available to customers in the UK through South Midlands Communica- igt above ground  and _surrounding  metalic
tions, the appointed distributor, are the popular CREATE HF beams to cover objects. All this for only £149 + £8 carmiage (inc. VAT).

the 10/15/20 metre bands, HF baluns ur to 10KW PEP and the exciting 10/

15/20/40V dipole which has elements of oniy 19t and is designed in such a

way that it can be mounted in particularly- awkward places. SMC also stock
what must be one of the largest amateur antennas available, the 40 metre full
sized beam, as well as 6 and 7 element and six metre g'agis and professional
quality log, periodic antennas for 50-1300 and 105-1300MHz. CREATE also
manufacture rotators to exacting levels of precision and these have virtually
no back lash, quiet gears, variable speed and large torque. Ail are now
available from SMC stock. Please contact us NOW for full details.

ROTATORS

The RCS Series of rotators
from Creative Design are built to
meet the exacting standards
required by both professional and
amateur users. A range of
models Is availabie designed to e
cater for medium to large sized
antennas. All the rotators are
manutactured with high quality
components aliowing continued
and reliable operation
RC5-1

6M BEAMS

New from Creative Design are a range of

6m beams, the CL6DX & element, CL6DXX 7

element and CL6DXZ 8 element.
T All these antennas are the result of long and
= continued research to achieve the best
possible performance whilst remaining both
cost effective and extremely robust.
CL6DX 6el013dB* ...........
CL6DXX 7ele14.3dB* ........
CL6DXZ 8ete14.5dB* ........
*Manufacturers figures.

HF BEAMS

Introducing the NEW 318 series of DX Tribanders from Create which offer outstanding
efficiency with High Q traps especially designed for 14, 21, & 28MHz. High grade
materials are used to ensure long life, maximum reliability and light weight with no
compromise in performance.

All beams supplied complete with balun

ALIEN X XA XA

CD318JR 4 ele 10-15-20M 750W PEP Gain 7:7:5:8d8 F/B 1808 Only £299 P&P £5.90
CD318 4 ele 10-15-20M 2KW PEP Gain 7:8:8:5d8 F/B 18:20:20d8 Only £349 P&P £5.90
CD3188 5 sle 10-15-20M 2KW PEP Gain 7:5:9:95dB F/B 20:18:20dB Only £449 P&P £7.90
CLA0B-4 3 ele Yagi 40M 4KW PEP Gain 8dB F/B 22-18dB Only £999 P&P £12.50
CV48 40M vertical 2KW PEP 500W PEP Radial wires included suitable for ground or roof
mounting Only £210
AD385 Matching network 40/80M for CV48 remote swiichable Only £49 P&P £2.85
CVT30V-1 V dipole for 10-15-20-40 1KW-2KW PEP 19’ ele capable of being mounted anywhere

Only £149 P&P £3.50

SMC NORTHERN (LEEDS) CLOSED SATURDAY AFTERNOONS

*FREE FINANCE ON SELECTED ITEMS Free interlink delivery on major otzul YAESU DISTRIBUTOR WARRANTY
On many regular priced items SMC offers Free Finance (on Small items, Plugs, Sockets, etc by post £1.75. Anten- importer waranty on Yaesu Musen products. Ably
invoice balances over £120) 20% down and the balance over nas, cables, Wires & larger items. Lynx up to £5. interink staffed and equipped Service Department. Daity
6 months or 50% down and the balance over a year deliyeryavailable.l.pmmaestgxit_emsomerman contact with the Yaesu, Musen-factory. Tens of
You pay no more than the cash price! radios from £7.30 depending on weight. Same day thousands of spares and test equipment.
m‘w dg::]es tems available on request despatch whenever possible.

) y PRICES & AVAILABILITY SUBJECT TO CHANGE WITHOUT PRIOR NOTICE

Practical Wireless, March 1990



South Midlands
Communications Ltd.

TEMPO 3K PREMIER TEMPO 2002A TOKYO HY-POWER HL1K
160-10m HF Linear. 3kW P.E.P. RF Input. 2m Linear. Max. Input 2kW. 160-10m HF Linear. 1kW P.E.P. RF Input.
100W Drive. 1 x 3CX1200A Triode. 25-40W Drive. Typical. 70-120W Oirive.
£2995.00 1 x S3CX800A7 C/W Coax Relay. 2 x 4CX2508 Valves.
Also available 3002A 2kW OfP. 2m version. £1285.00 £39500
100W Drive. 8877 Triode. Also available HL1K/6. 6M Linear. 10W Drive.
£2395.00 LAl B0l W (g g 2 x 4CX250B Valves
25-40W Orive. £945.00
TEMPO 5K CLASSIC 1 x 3CX800A7 W/O Coax Relay. )
80-10m 3kW RF Q/P. 100-200W Orive. £1395.00
£3895.00

TOKYO HY-POWER HL2K SAGRA 600 YAESU FL7000
160-10m HF Linear. 2kW P.E.P. RF [nput. 2m Linear. 600W Output. 25W Drive. 160-10m HF Linear.
60~120W Drive. 2 x 4CX250B. 500W P.E.P. RF O.

2 x 3-500Z. £769.00 100W D. Four FT757GX, FT747GX, FT767GX

£1425.00 £1600.00

HL100B/10  10m 10W in 100W out PEP £179.00 HL37V 2m 3W in 32W out RX Preamp £ 89.00 HL36U T0cm 3/10W in 40-50W out

HL100B/20 20m 10W in 100W out PEP £179.00 HLE2V 2m 10W in 60W out RX Preamp £135.00 RX Preamp £135.00

HL1008/80 80m 10W in 100W out PEP £179.00 HL110V 2m 2/10W n 100W out HLBOU T0cm 12W in 50W out

HLE8V 6m 10W in 50-60W out RX Preamp £215.00 RX Preamp £179.00
RX Preamp £129.00 HL18ov 2m 3-25W in 120W out HL130U 70cm 3-25W in 120W out

HL168V 6m 3/10W in 80-160W out RX Preamp £295.11 RX Preamp £389.00
RX Preamp £249.00

LINEAR CLEARANCE SALE — ONLY AVAILABLE WHILST STOCKS LAST

LPM144-1-100 2m 1W in 100W out £165.00 MML 144/50S 2m 10W in 50W out £100.00 MMT432/144R Trangverter 2m-70cms €175.00
LPM144-10-100 2m 1OW in 100W out £169.00 MML432/100 70cms 10W in 100W out £275.00 MMT432/28S Transverter 10m-70cms £155.00
LPM144-3-100 2m 3W in 100W oul £195.00 MMLA432/50 70cms 10W in 50W out € 95.00 MMT50/144 Transverter 2m-6m £240.00
MML144/100LS  2m %W in 100W out £140.00 MML432/30L 70cms YW in 30W out €175.00 MMT50/285 Transverter 10m-6m £240.00
MML144/30LS  2m %W in 30W out £100.00 MMT144/28R Transverier 10m-2m £239.00 MMT1432/1445  Transvertes 2m-70cms £175.00
CARRIAGE ON ALL THESE LINEARS £5.00
SOUTHAMPTON (0703) 255111 LEEDS (0532) 350606
CHESTERFIELD (0246) 453340 BIRMINGHAM 021 327 1497
AXMINSTER (0297) 34918 For full addresses see previous page.

Practical Wireless, March 1990




BREDHURST ELECTRONICS LTD.
High St, Handcress, W. Sx. RH17 6BW

electronics ’ {é (0444) 400786

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

hW

RECEIVERS 70CM TRANSCEIVERS DATONG (1 ANTENNA RANGE
. J Beam ‘Minimax’ Tribander €378.35
pi s | | Tsene £908 | | AD370 Active Antenna £7762 300 [ | ] goam TB3 MK3 Tribander £365.70
R2000 £595 TRBS1E £699 FL3 Multimode Filter £14554 2.00 Butternut HFSVX £159.00
VCI0 VHF. Converter €161 | | THA0SE £245 | | 070 Morse Tutor £342 230 | | Butternut HF2v £142.00
FR £649 TF,,‘i,‘“%. 5:: ASPISpeech Bocesson 3 ; Cushcraft A3 Tribander £283.00
FRVS800 V.H.F. Converter £100 90Rii Cushcraft 2M 215WB 99.00
FT711RH £349 Tonna 20505 Sele 5OMHz £50.72
=y 25 1 | Frizem =l COAXIAL SWITCHES Tonna 20809 ele 144MHz £33.12
ICAGE £293 Whip tribander 10-15-20 £44.39
HF TRANSCEIVERS ICASE £310 g::g&mz‘:ysgzas :gg :558 G ID
TS950s £3199 | | ICA48E £429 | | Drae away 50230 I IR MORSEKEYS P&P
T5940s £1995 Drae 3way N £24.15 1.50 | | Kent Morse key kits £31.00 250
54405 BICRR DUAL BAND C54 4way BNC £3039 150 | | Kont Twinpaddie Kits £3950 2,50
Ps;& mm TRANSCEIVERS MFJ-1701 6way S0239 £30.72 1.50 | | HiMound MK 704 £2000 200
FT767GX £1599 HiMound MK 706 £2200 200
FT757GX2 £969 TMm72'E LoD Vibroplex onginal std £81.79 2.50
FT747GX ges9 | | TS -l POWER SUPPLIES Vibroplex lambic std £77.09 2.50
IC765 £2499 FT470R™2ENB10 | Bencher BY 2Chrome Base £76.97 250
FT736R 1359 | | BNOS 1255€ £7475 500
E7514 £1500 | | F4700RH £675 | | BNOS12/20E LR Rl FILTERS
16735 8979 | {icae £399 | | DRAE 6amp €872 3.00
1C725 £759 | | c3210e €493 | | DRAE 12amp £104.71 5.00 | | AKDHPF1 €6.75 1.00
IC726 £989 1/C2400E £635 DRAE 2damp £15134 500 AKD Braid Breaker €6.75 1.00
IC2500€ £675 AKD Notch Filter €7.75 1.00
2M TRANSCEIVERS BNOS Low pass filter 6m £29.95 1.50
@ SCANNING RECEIVERS HAND HELD RECEIVERS LF30A Low pass fier €32.26 2.00
TH2sE £238 | | \crR7000 €989 | [ r837s Airband LAl ANTENNA BITS
TH205E £199 | | FRGIEOOM £508 | | Sony Air7 £249.00 200 | fieaihrcal hiaieuties T
TeaiE e | | P2 gresi]) Jinnoaibang £175.00 2.00 [ | g omnm Balun 4:1 1kW £14.95 1.00
TR751E ARZ(X)Z £487 AOR AR900 £199.00 2.00 Bricomm 7.1MHz Epoxy Traps (pair} £12.65 1.50
Lt £599 | | R535 Airband £249 | | YUPITERU MVT5000 £299.00 200 | [0 e i Tape 1omx 25mm  £4.25 0.75
FT411 + FNB10 £259 STANDARD AX700€ £575 T-prece polyprop Dipole centre £1.60 025
FT290R Il £429 % PALOMAR ANTENNA PRODUCTS Small ceramic egginsulators £0.65 0.20
FT211RH £309 ANTENNA TUNERUNITS . 1l Large ceramic egg insulators £0.85 0.20
FT212RH £349 FRT7700 £59 Antenna Noise Bridge — Up t0 100MHz £59.95
IC2GE £265 FC757AT £349 Tuner-Tuner — Tune your ATU withogg
ey el || [ SIS £208 | | e WA = 2kW | | URM67 low loss cosx 50 ohm per metre:£0.95 0.25
(CT7o-Inc. S e LY €385 | |50, SR Moter = Auo SWR Wb 19, i DRYE 50 ohem coax dia. Seon per metra e300
:1 Balun. For the T2FD Antenna. £23.95 UR70 70 ohm coax per metre .350.
IC2SET £29 m&-ﬁ‘;? g:gg isiadien i £118.95 | | UR95 50 ohm coax dia. 2.3mm per metre £0.400.10

PALOMAR
TUNER-TUNER ™

PALOMAR
SWR & POWER METER

PALOMAR
PREAMPLIFIER

£149.95

Can’t hear the weak ones when condi-
tions are bad? Receiver lacks sensitiv-

£99.95

Do you use an antenna tuner? Then

£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

®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
tatk! Automatic “hands-off” SWR
reading. Power ranges 20-200-2000
watts. Works from 1-30 MHz. Power
required 12-V DC.

ity on 20, 15 or 10? Get the world
famous Palomar preamplifier. 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,

BALUNS
SPECIAL
ORDER ONLY

£59.95 if it is not, whether it is too long or too 1:1 & 41
short. It gives resistance and re- HIGH POWER
actance readings on dipoles, inverted VERSIONS
Vees, quads, beams, multiband trap ALSO

-~ 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 Sam-5pm except Wed Sam-12.30pm. Sat 10em-4pm
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(When you are ready to graduate to real listening

Look to Lowe

COMMUNIC ATIONS RECEIVER

The New HF-225 Receiver

[ am delighted that the HF-225 has been a raging success world
wide, and [ will just quote a letter received from one of our
American customers: —

“] received my Lowe HF-225 about a week ago. Since then |
have enjoyed many pleasant hours listening to it. As a past
owner of receivers such as the Sony ICF2010 and Grundig
Satellit 650 and 500, I must say that none compare to your
Lowe HF-225. Without question, for hour after hour listening,
nothing compares. | especially like the Genie key pad. Why
more receivers do not incorporate such intelligent rergonomics
isbeyond me. | also thought both the instruction manual and the
short wave book were well written, with the shortwave guide
particularly enjoyable.”

The letter comes from Chris Williams in Massachusets, but is
typical of many letters we are receiving from all over the world
about the HF-225.

Technically, the HF-225 distinguishes itself by having a low
phase noise synthesiser, which gives a reciprocal mixing
performance not far off that of “professional” receivers costing
up to ten times the price, and that's not just advertising talk, it is
really true. The synthesiser actually tunes in steps of 8Hz, which
betters most other receivers and gives a smooth “VFO" feel
when tuning. As one user has already commented “If you tuned
the HF-225 with your eyes closed, you would believe you had a
£5,000 receiver on the table”.

The HF-225 has a range of low cost options which extend its
appeal; such as a keypad for direct frequency entry, which
simply plugs into a rear panel jack; an active whip aerial; a
rechargeab?e battery pack for portable use; and an attractive
carrying case which protects tﬁe receiver whilst allowing full
operational use. The new D-225 detector option is really
something special, because it gives true synchronous AM
detection for dragging sensible programme quality out of a
signal being affected by selective fading distortion. The same
option also gives narrow band {(communications)] FM
demodulation.

Every listener these days appreciates a receiver which offers
facilities for memorising favourite or regularly used frequencies,
and the HF-225 offers 30 memory channels for this purpose.
Using the memories has been made particularly versatile,
because the operator can review the contents of the memories
whilst still listening to the frequency he is using, or alternatively in
the “Channel” mode, can tune through the memory channels
using the main tuning knob, listening to each frequency as it
appears on the display. Just like having a bank of single channel
receivers under your control. Tenific for checking HF airband
channels for activity.

Unlike most HF receivers on the market, the HF-225 comes
complete with all filters fitted for every mode: — 2.2kHz, 4kHz,
7kHz, and 10kHz. There is also a 200Hz audio filter for CW,
and if the D-225 detector is fitted, a 12kHz filter for FM. The
correct filter for each mode is automatically selected by the
receiver mode switch, but further selection can be made by the
user -from the front panel and the receiver remembers which
filter was last used. True versatility and all built in at no extra cost.
When selecting filters in use, the filter bandwidth is shown on the
main display.

The display itself is a high contrast liquid-crystal type, and shows
frequency, filter bandwidth, detector lock (when D-225 is
fitted), and whether the receiver is in memory mode. Automatic
placing of the decimal point takes place as the receiver is tuned,
so there can be no ambiguity in reading.

Atthe end of the day, what does the HF-225 offer you as a user?
[ can do no better than quote what was said by Rainer Lichte
about the earlier HF-125: —“The HF-125 is a serious piece of
equipment; don't be deceived by the unassuming front panel
and the lack of spectacular features. The HF-125 will
outperform most competitors. If you like an honest approach to
receiver design, this is it. British understatement at its best”.

The HF-225 is even better.

HF-225 £395 John Wilson

Send four first class stamps to cover the postage and we will send you, by return of post,
you FREE copy of “THE LISTENERS GUIDE” (2nd edition), a commonsense look at
radio listening on the LF, MF and HF bands. Its unique style will, | am sure, result in a
“good read” but undemeath the humour lies a wealth of experience-and expertise. You
will also receive detailed leaflets on our range of receivers and a copy of our current price

— LOWE ELECTRONICS LIMITED

Chesterfield Road, Matlock, Derbyshire DE4 5SLE  Telephone 0629 580800 (4 lines) Fax 580020 Telex 377482

Practical Wireless, March 1980



26 YEARS IN SHORTWAVE ———

When it comes to scanners
Look to Lowe

AR-3000

Continuous all-mode (including SSB) from 100kHz to 2036MHz
makes the AR-3000 the most amazing receiver ever to be made.
Trouble is, they can’t make enough of them to meet the world wide
demand, so there is a lengthy waiting list. Well worth patiently
waiting for, the AR-300 has stunned the market by its specification
and sheer performance.

AR-3000 £765

AR-2002

The best known, most respected scanner, in the world. The
AR-2002 offers continuous coverage from 25-550MHz and
800—1300MHz, and all mode (AM, FM(W), FM(N})). This
scanner has consistently been the leader in the field, and has yet to
be equalled. Scanning, searching, just enjoying listening; it's all
there with the AR-2002.

AR-2002 £487

AR-950UK

A new addition to the AOR range is this base station/mobile
scanning receiver, with all the features and performance we have
come to expect from AOR. Frequency ranges 60-88, 108-136,
137-174, 220-290, 291-380, 406-470,and 830-950MHz. AM or
FM available on any frequency. 100 memories. Everything in fact
that you need in a scanner, and from the best maker in the world.
The AR-950UK comes complete with mains power supply and two
aerials for top performance.

AR-950UK £249

AR-900UK

What a scanner; The AR-900UK
covers all the bands you ever
needed, in AM or FM modes (on
any frequency); has 100
memories built in, enables you to
monitor so much of interest —
and all in a tiny hand held
package. No wonder thousands
are already in use. Designed for
the UK listener, the AR-900UK
offers every facility at a
reasonable cost. Frequency
ranges 108-136, 137-174,
220-280, 300-380, 406-470,

and 830-950MH:z. Send for
details now.
AR-900UK £233" NOW£199

AR-800E

The baby of the family, but whata
baby. Covers 75-105, 118-174,
406-495, and 839-950MH:z in
AM and FM modes. Comes
complete with rechargeable
battery pack, charger, and flexy
aerial. As with all AOR models,
every channel spacing in current
use can be programmed, so you
needn’t miss a transmission. All
you ever wanted in a low cost
scanner.
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AR-800E£199° NOWZ£165

For the past 25 years Lowe Electronics have specialised in seeking out the best in radio and bringing it to our customers. Those
customers will also tell you that we have another speciality — looking after them. Whatever is best inradio, we sell. Whatever we sell,
we back with really expert advice and service. We are pleased to represent the best companies in the receiver world, and in addition |
to the AORrange shown here, we also distribute receivers from Signal Communications and WIN, two of the top names in Airband
radio. For full information and a copy of our Airband Guide, simply send us four first class stamps and mention that you saw our ad.
in Practical Wireless. Happy listening.

3

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.

Practical Wireless, March 1990
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Save £££’s now!

=
o34 [COM

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).

RAD' o LT D LEICESTER — D/@SE)‘\SITTEﬁ Tel: 0533 608189

WIGAN — JIM COOK Tel: 0942 713405
5 The Street. Hatfield Peverel. Latest calls 8.30pm plse!

Chelmsford. Essex CM3 2EJ. s L ol RSGB CREDIT CARD.
Tel: 0245 381626/381673 SCCERYED

YOUR ORDER CAN BE TELEPHONED WITH CREDIT
Fax: 0245 381436 CARD DETAILS & DESPATCHED IMMEDIATELY!

. : | FREE FINANCE ON MANY MAJOR ITEMS AT RRP.
Hours: 9-5 (C|°sed Thursdays) (Ask for details of qualifying items).

QDA A A A DDA DA L D AL D A A DA DA D A A A DA DA AIAT NI A E O A AATEA A A A A A DDA LA

NEW NW SHOWROOM OPEN
AT GREENSWAY ARCADE,
Gerrards Street, Ashton-in-Makerfield,

Wigan, Lancashire

Tel: 0942 713405
Jim Cook, G6TYB, is at your service Mon-Sat.
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ARROW — FOR THE BEST DEAL IN AMATEUR RADIO!

TH75E KENWOOD NEW! C528 STANDARD
DUAL BANDER DUAL BANDER

with receive with receive 130/172
140/169 & 430/460 Mhz 350/470 & 890/960 Mhz!

Nicad & Charger
£398.00 £369.00

NEW! IC-24E

/ ICOM mini dual bander
: 2M & 70cms FM

DISCOUNT PRICE £349
incl. nicad, charger

TS440S KENWOOD | new icOM R1 - TS140S or TS680S with 6M
HF Base Station Micro-size hand scanner =
with Internal ATU gl e
Please Phone for Price £399.00

SCANNER BARGAINS FROM AOR

AR800 Now ARS00UK Now AR950 NEW!
only £169 Only £199 £249

. . great alimode rig. s
An SAE brings our Scanner Catalogue! Dep: £199 + 9 m‘ ‘
NEW! AR1000 15 — 1300MHz 1000 memories £24911 payments £44.44. o S

FRG8800 NEW IC-R72 NEW! 1C2400 FREE CREDIT

YAESU EXCELLENT GEN. COVERAGE RECEIVER - NEW ICOM 2M & TOCM
GENERAL COVERAGE s FM 45 W Full Duplex,

-

Phone for
Best Price

TR7T51E — FREE CREDIT

EXCELLENT 2 Metre
performance from this

Compact size, simultaneous receive.
R R
ECEIVE 100KHz to 30MHz €211 DEP. + §

ONLY £549 £599.00 R L

lf,;szH . ONLY £499"! JUPITER
st el ol = SCANNERS!

SCANNER! Comes compilete
25-1300 Mhz with

with nicad, charger & receive.
Extended 80-190Mhz!

exceptional performance
(really sensitive

DISCOUNT PRICE £249
at 900 Mhz!)

IC-4SE

MTV5000 Handheld £275
ARy il 7BenES Wasdy The most remarkable Scanner MTV6000 Base/Mobile
with nicad + charger. Recelves . .
DISCOUNT PRICE £279. Display. (Super slimline design)

R-7000 IC-726 ICOM HF MINI IB735 STAR BARGAIN £865

ICOM’s superb VHF/UHF/ SHF receiver _ Areally great rig HF & S—
; ; __.m:: SIX.AM/FM, Microphone,
'%895 DISCOUNT general coverage recelver, SMS. Desk
RICE DISCOUNT PRICE £895.00 Mic!!

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

ABC23 3 x 5/8 wave 144MMHz 7.80B 200W 4.5 metres........... - £ 59.50
Send SAE for COMET CATALOGUE ABC71 5/8 wave Ground Plane 432MHz 3.4dB .54 metres = . £ 21.56
COMET PR'CE LIST JANUARY 1990 ABC72 2 x 5/8 wave GP. 432MHz 200W 5.80B 1.07 metres £ 34.85
CA712EF 432MHz Twelve x Half wave 9.50B 3.10 metres HF & 50MHz . £ 55.00
CHA-5 Vertical with Loaded Radials for 80/40/20/15/10m 200W SSB 5.29 metres.
NON RADIAL: Mobile of plene Fealures trifilier woung 10fi00al COMe........... oo = £219.95
CHL21J 144/432MHz, Unity/2. 15dB 100W Only 29uns Iong £ 15.95 52HB4 4 ELHBICV Beam 10.4dB for SOMMz 400W S58 3.2m. € 67.90
CHL23J 144/432MHz, 2.15dB/3.8dB 100W. Only .44 metres € 17.95 CBL30 HF 1.7-30MHz Balun 1:1 1kW € 20.85
CHL24) 144/432MHz, 2.15dB/5dB 100W, 0.8 metres long......... £ 25.30
CHL250H 144/432MHz, 3.0dB/5.5dB 200W. 0.95 metres Iong ........cccvoeiinnnnne £ 32.60 CRZ/DISCONE & HANDHELD ANTENNAS
2 x 4 SERIES + TRIBAND mobiles & base sistion aniennas CRZ12DB A unique wide band Active antenna 500Hz to 1500MHz 1.24 metres with
2 x 4M 144/432MHz 4.5/7.2dB 150 Watt 1.53 metres .. .........cccc..c.ov.e. £ 37.85 g:\;rzoslleée e T e Bl s BNC g t:?-:g
signed for dual-ban z ny S 3
3;:1: SERIES & DUAL BANDERS featuring the unlquo super linear eonvar\or g:gSNF‘g’chaT'f wave BNC. (solf resonant) - .. g _:agg
4 1 I Fil 3 elescopic quarter wave . .
o :Mﬁ&ﬁ;’,ﬁ,ﬂ"g D IS E0D Wall S0 CIStesHiN. O [ie e ROD2 BNC 5/8 wave base loaded Telescopic (up to 8dB better than & helical). . € 12,95
2 x 4 SUPER Il 144/432MHz 6.0/8.4dB 200W 2.43 metres Glessﬂbve ..... . £ 77.35 ACCESSORIES
2 x 4FX Compact 144/432MHz 4.5/7.2dB 200W 1.79 metres.......... - £ 55.60 CDS120 Power/SWR Meter 1.8/200MHz 15/60/200W PL259. Reads Peak & Av-

CHX5120 30/ 184/ S50z B00/B00IS0 Wam PEP 5508 i £ 38.10 Sags Pager Losinserlon] Loss E£-85i00
X5140 50/144/432MM2z 800/800/ att isolation ... A0 | AR2570D0 Power/SWR Metar 1407595 Mie 15 /60! 2
CFa13N 432/1296MHz 500/200W PEP 5508 Isolation *N-. ¢ 36.65 C(I)Jss 70D Power’SWR Meter 140/525MHz 15/60/200W Poak & Avevaqmg Low Ins. € 8995
CFA416 144/a32MHz 800/SO0W PEP 60cB Isoiation € 26.80 CM200 Miniature SWR/Power meter 140/1150MHz 15/50 Watt € 32485
SR SERIES to order only. CM400 Mini SWR/Power mater 430/450MHZ 15/60W ......... € 3245
MONO BANDER MOBILE ANTENNAS CF50MR 1 kilowatt Lo-pass fiter 30MHz cut-oft £ 2005

CA285 5/8 wave 3.5dB 300 Watt 1.32 Metres Base loaded................... - £ 15.00

CA287C 7/8 wave 5.2dB 200W 1.89 Metres double cophase................ceo € 22.50 MOUNT & BASE ASSEMBLIES

CA430TM 3 x 5/8 wave 432MHz 6.8dB 150W 1.47 metres ... £ 20.95 CAS8M S0239 Socket with RGS8 lead termineted PL259 £ 6.90
MONOBAND BASE ANTENNAS MS58 Strong Magnetic Mount 50239 RGS8 lead with PL259.. £ 19.95
ABC21 5/8 wave Ground Plane 144MHz 3.4dB 200W 1.4 metres £ 24.50 CRD 58M Boot/Trunk Mount high quallry with RGSG lead & PL2 £ 14.80
ABC22A 2 x 5/8 wave 144MHz 6.5dB 2.87 metres...... £ 36.00 RS2 Stainless steel Gutter Mount '€ 10.85
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FT1000
FT787
FEX787(2)
FEX787(70)
FEX767(8)
SP787
FT747GX
FT787GX
FP700
FC700
FP767HD
FAS14R
FT4700

FT2311R
FT211RH
FT212RH
FL2026
FL8020
QTR24D

Reg Ward & Co. Ltd.

Western Parade, West Street, Axminster, Devon, EX13 SNY.

Telephone: Axminster (0297) 34918

Yaesu

All mode HF Traneceivar
HF Transceiver

2m Module (767)
70cm Module (787)
6m Modute (767)
Speaker

Budget HF Transceivar
Mkil HF Transceiver
20A P.S.U.

Manual ATU

Haavy Duty 2m P.S.U.
Remote Aerial Switch

New 2m/70cm Dual Band FM Mobite
MKl Super 290 2m Muitimode 2.6W

Mkl Bm M/Mode 2.6W

2m Helical

70cm } wava

Speaker Mike

Mobile Bracket

New 2m H/H Keyboard
New 70cm H/H Keyboard
New 2m/70cm Dual Band H/H
2m Minl H/H

70cm Mini H/H

Nicad Battery Pack {23/73)
Nicad Battery Pack {23/73)
Nicad Battery Peck (23/73)
Charger (23/73)

Charger (23/73) 13A Plug
Charger (23/73)

Base Charger (23/73)

Car Adapt Charger (23/73)
Spesaker Mic

Spesker Mic Miniature (23/73/727)
Spare 8attery Pack (FT209)
Spare Battery Pack (FT709)
Empty Cell Caae (FT727)
80-950MHz Scanning RX
Power Supply for 9600
Mobile Bracket

Charger

Car Adaptor/Charger
Speaker Mike

HF Receiver

Converter 118-175 for ebove
RX ATU

Heand 600 B8pin mlic

Desk 600 8pin mic

Boom mobile mic
Lightweight phones

Padded phones

L/weight Mobile H/eet-Boom mic
PTT Switch Box 208/708
PTT Switch Box 290/790
PTT Switch Box 270/2700
2/70cm 25W Base Stn.
23cm FM Transceiver

2m 45W FM Mobile

New 2m 45W FM Mobile
25W Linear

8m 10W Linear

World Clock

o)
ICOM

50MHz muiti-mode portable
2m 26W M/Mode

2m 25W FM Mobile

2m Handheld

FM H/Held NEW

New 2m 25W Base Stn IC75E
70cm H/Held NEW

70cm H/Held NEW

2m/70cm Dual 8and H/Held
70cm 10W M/Mode
2m/70cm FM Dusl Band Mobile
2m/70cm Mobile

23cm H/H

Gen Cov RX

VHF/UHF Scanner

HF Transceiver

HF Trensceiver

New HF Transceiver

HF Bese Tranaceiver

100W ATU (751/746)

150W ATA (735)

Ext PSU (736)

25-1300MHz Discone

Ext Speaker

DC Cable (R70/R71)

FM Board (R70/R71)

World Clack

Waterproof Bag aill Icom H/H
Desk Charger

Barttery Pack 8.4V (2/4E/02/04E)
Empty Barttery Case (2/4E/02/04E)
Battery Pack 10.8V

12V Charge Lead BP3/7/8
DC/DC converter operate from 12V
NEW Mini speakar mic
Speaker/Mic

Headset inc PTT/Vox unit
Micro + BP22/23

IC32 + BP3

IC32 + BPS

1.3ku/800x B8P Base Mic
Comp/Graphic Mike

KENWOOD

NEW TS950S NEW Transceiver P.O.A.
(—) TS940S 9 Band TX General Cov RX 1996.00
(3.00) AT940 Auto/ATU 244 .8
(3.00) SP940 Ext Speaker 87.56
{3.00) TS140 HF 9 Band Gen. Cov. TX/RX 882.00
(2.60) TS8806 HF/8m TX Gen. Cov. RX 866.00
(=) TS440 9 Band TX General Cov RX 1138.81
(—) AT440 Auto/ATU 144.82
(4.00) PS50 H/Duty PSU 222.49
(3.00) AT230 All Band ATU/Power Meter 208.87
(4.00) SP230 External Speaker Unit 86.49
{3.00) PS430 Matching Power Supply 173.78
(7.00) SP430 Matching Speaker 40.81
(—) SM220 Station Monitor 343.82
(2.00) BS8 Band Scope Unit (830/940) 77.00
(2.00) TL922 10/160 2kW Linear 1496.00
(2.00) TH25 NEW 2m H/Held 238.00
(2.00) TH45 NEW 70cm H/Hetd 288.00
(2.00) TH7S NEW 2m/70cm H/Held P.O.A
{3.00) TH205 2m H/H 215.26
(3.00) TH2156 2m H/H Keyboard 252.13
(3.00) TR751 2m 26W M/M Mobile 699.00
(3.00) TS790 VHF/UHF Transceiver 1495.00
(3.00) R2000 Gen Coverage HF/RX 599.00
(2.00) vC10 118-174MHz Converter (R2000) 181.94
{2.00) RS5000 General Coverage HF/RX 876.00
(2.00) vCc20 118-174MHz Converter (R5000) 187.21
{2.00) TM701 NEW 2m/70cm FM Mobile 489.00
(2.00) TM721 2m/70cm FM Mobile 875.00
{2.00) TM231E NEW 2m FM Mobile 50/10/6W 289.00
(3.00) TM431E NEW 70cm FM Mobile 36/10/6W 318.00
12.00) SMC30 Speaker/Mic TH21/4/2600 28.31
(2.00) MCS0 4P Desk Mic 48.08
(2.00) MC80A 8P Desk Mic 88.22
{2.00) MC80 Electric Desk Mic 53.96
(2.00) MC86 Desk Mic Audio Level Comp 99.00
(2.00) MCa3 8P Fist Mic 22.22
(—) MC35 4P Fist Mic 21.72
(2.00) MC56 Mobile Mc (8p.o. 8p) 62.87
(2.00) LF30 HF Low Pass Filter 32.28
(2.00) HS8 Lightweight H/phones 24.38
{2.00) HSSE Deluxe H/phones 37.64
{2.00) RZI 500Hz-960MHz AM/FM Scanner 466.00
(—)
(2.50) C W Keyers
(2.50)
(2:00) H-MOLND, .
(2.00) HK702 Straight key (adjustable tension) 42.49
(2.00) HK703 Straight key (edjustable tension) 38.45
(2‘00) HK704 Straight kay {adjustable ten 28.36
(2'00) HK705 Streight key {(adjustable ten: 22.49
(2'00) HK708 Streight key (adjustable ten: 21.80
(2'00) HK707 Straight key (adjustable tension) 20.16
(2'00) HKB802 Straight key (Deluxe-Brass) 109.00
{(2.00) HK803 Straight key (Brass) 104.60
(—) MK703 Squeeze key 34.60
(—) MK704 Squeeze key 30.00
(=) MK705 Squeeze key 32.78
{(—) MK706 Squeeze koy 30.48
(3.00) STARMASTER
(3.00) Dewsbury Electronic Keyer Unit (No Paddle) 54.70
(3.00) Dewsbury Electronic Memory Keyer {(No Paddle) 96.00
Rotators
G250 Light Duty 78.00
AR200XL Light Duty 38.50
(=) G400 Medium Duty 139.00
=] G400HC Medium Duty (Round Fece) 189.00
(_= G8B8OORC Medium/Heavy Duty 219.00
{—) G200RC Heavy Duty 445.00
3 O:)) G500 Etevating Rotator 149.00
'(_) GR5400 Azimuth/Elevating 279.00
{3.00)
=) SWR/PWR Meters
(3.00) HANSEN
(=) w7208 130/440MHz 20/200W 62.76
(4.00) JD110 1.5-160MHz 16.50
(—) YMIX 3.5-150MHz 31.50
(3.00) Yaesu Y560 1.6-80MHz 93.16
(=) Yaeau Y$500 140-525MHz 81.66
:—; Hanson FSS00H  1.5-30MHz 63.40
=) Miscellaneous
(=) SMCS 2u 2 Way S0239 Switch 18.95
(3.60) SMCS 2N 2 wey ‘n‘ Skts Switch 23.60
(3.60) Kenpro KP21N 2 way Switch ‘n’ Socket Deluxe 27.00
(3.00) T30 30W Dummy Load 10.29
(3.00) T100 100W Dummy load 456.00
{2.50) T200 200W Dummy load 86.00
(2.00) WAI Wavemeter 120-450MHz 24.96
(2.00) PK232 PacketVRTTY Terminal 299.96
(2.60) Datong D70 Morse Tutor 83.40
(2.00) Datong FL2 Audio Filter 100.91
(2.50) Datong FL3 Audio Filter/Autonotch 146.51
(2.00) Datong ASP Processor 4pin 93.15
(2.00) Datong ASP Processor 8pin 93.15
(2.50) Datong AD370 Active Antenna 77.82
(2.00) Datong PCI General Coverage Converter 154.80
(2.00)
(210 Antennas
(2.00) D130 28-1300MHz Discone 75.00
(2.00) Jaybeam TB3 Mkl 3e HF Tribander 348.45
(2.00) Hygain TH3JNR 3e HF Tribander 299.00
(2.00) Creative CD318 JR 4e HF Tribander 299.00
(2.50) Creotive CD318 JR 4e HF Tribander 349.00
(3.00) CA2X4KC 2/70cm Mobile 39.95
wX1 2m/70cm Base Fibre Glass 654.99
CA2X4Max 2m/70cm Base Fibre Glees 99.95

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

goods despatched. (E&OE)

Actess

OPEN TUES.-SAT. 9.00-5.30
(CLOSED MONDAYS)

STOCK ITEMS USUALLY

DESPATCHED WITHIN 48 HRS

IN BRACKETS

DELIVERY/INSURANCE PRICES
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NEVADA..

TALK KENWOOD

TALK TO THE WORLD Mh‘
TALK ATU'S

the South
complete
range in stock.
Heres a

selection:- -._.’"ﬁ'_.'.f_

Coast - and carry the

We are now ofﬁClally appointed Kenwood dealers for

coax fed antennas.

T™M 1000 1 KW ALL BAND ATU
Using our unique high power wideband roller coaster this ATU
gives effortless matching of all long wire, G5RV,vertical and

=

( Add £5.75 carriage for all models)

p ’3 Standard Model TM1000 £168
3 Balun Model TM1000B £199

Standard TM1000 Kit Form £138

" BUILD YOUR OWN AMPLIFIER OR ATU WITH OUR

IC-2SE..oiicciccie Call
IC - 32E 2/70 H/held ..........Call
IC - 3210E 2/70 Mobile .....Call
IC - R7000 Receiver. .........
IC - R71E Receiver. .
IC - 725 HF TCVR. .
IC - 735 HF TCVR ..
IC-751A HF TCVR ...
IC-761 HF TCVR ..
IC - 765 HF TCVR ..
IC - 228H 2m/45w. ..
IC - 448E 70/25w. .

TALK ACCESSORIES

REMOTE MAST HEAD SWITCH

f

NEVADA CAS - A2 £4995 4‘-?3‘2"?;"/, ”

Freq:- DC - 1.3 Ghz ¢

Connectors:- ‘“N* Type

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 micmay be powered

trom the Transceiver direct or

with an internal PP3 battery.

Introductory Offer £39.95

SADELTA CM 40 Mic

As the XL 30 above. but

with Vol/Tone controls

Introductory Offer £49.95
DOCKING
BOOSTER

Boost the output of your 2mtr

handheld to 25 watts suitable

for use at Home or in the car.

Madel BS2S

For ICOM. CTE Kenpro

Maodel BS23

For some Yaesu models

Both Models £59.95

®-

* Freq: 15 - 600 MHz
830 - 1300 MHz
* 1,000 Channels of mem.
* Keypad or rotary control
* AM/Narrow FM/Wide FM
* Search steps from 5KHz
to 995KHz.
EVERY SET SUPPLIED WITH:-
Full set high PWR nicads
2 antennas, carrying case,
earphone, DC cable, belt clip
shoulder strap.(charger extra...£7.76}

£299

TS 950SD New Digit HF Transceiver............. £3199 RANGE OF HIGH POWER COMPONENTS

TM 231E 2 Mtr mob £289 Roller Coaster 30 gH......ocovvinnnnnnnnnncnns £2995 '

TM 431E 70cm mob £318 Var. cap 150 pF (4Kv) (For mag. loops) ...... £16.95

TM 701E 2/70cm mob £469 Var. cap 250 PF (10KV) «.eervveenmrnnrersensenens £19.95

TR 751E 2m multi-mode mobile ..c.cceeeveniuennecn. £599 Var. cap 250 + 250 PF (10KV) ..cvevevevennenen £28.00 &

TS 711E 2 Mtr multi-mode(s/s0iled) w...cmemnes £799 Var, cap 750 pF (4KV) «ouveeeveeurucrerruessnenenes £28.00 |

TS 440S HF £1138 Turns Counter (For Roller) .................... £15.95

TS 9408 HF......viiirirenrirnrerereaessasssesisnenins £1995 Empty ATU Case £26.00

We always carry a large selection of used eqpt. ring for details 2Kw Balun Assembly ......ccccoreeereeneeercennnns,; £28.00
TALK ICOM TALK SCANNERS

As ICOM main South Coast t We probably carry the largest stocks of scanners in the UK. Our NEW BUMPER

dealers we are always pleased to CATALOGUE features all the latest models.

discuss prices, part exchanges Here is a small selection:-

and finance......Give Paul Martin, FAIRMATE HP10OE MULTI PURPOSE

our ICOM specialist, a call now! THE ULTIMATE HANDHELD PRE-AMP

SUITABLE FOR SCANNERS

& TRANSCEIVERS

*25-2100 MHz

* Full RF switching for
transceiver use

* Low noise GaAs Fet

* Variable Gain

* Band pass filters

Boost reception on your scanner,

handheld transceiver,

communications receiver with

this superb new unit high

quality japanese workmanship

OTHER POPULAR MODELS:- £79.95

Black Jaguar Mk111 SCANNER ANTENNAS

Jupiter 11 mobile £375 | Nevada Discone (50 - 700 MHz)............ £24

Jupitar 11 H/eld..oooecrcconsennene £299 WB1300 Discone (25 - 1300 MHz)...£59.95

Bearcat 200 XLT H/held........ccue.n.e £299 | PAIS Colinear (200 - 960 MHz)........ £49.95
TALK AMPLIFIERS

B300OP

MOBILE AMPS

B150 180w (26 - 30 Mhz) .cvcrereencnnene £54.95
B300P 300w (6 - 30 Mhz+pre amp).£147.52

B550P 500w (6 - 30 Mhz)............... £237.00
B303 200w (6 - 30 Mhz)....

TCS0 15w (50 - 52 Mhz) A
HL 66V 60w (50 - 52 Mhz) S/hand......... £95
BRL31 28w (26 - 30 Mhz) «ccceevereerenn £19.95
B250 250w (6 - 30 Mhz) 24 volt........... £115

TC35DX 50 MHz amplifier

737 80w (26 - 30 Mhz).........cocveneen. £3541
735 35w (26 - 30 Mhz) ....... ..£18.54
B110 110w (142 - 170 Mhz).....on...... £145

BASE AMPLIFIERS
B132 240w (6 - 30 Mhz) ..............
BV131 250w (26 - 30 Mhz) ...
B507 300w (6 - 30 Mhz) .....
HL1K/6 500w (50 -52 Mhz)

h SEN

D IN NOW JUST £2 FOR OUR NEW BUMPER A

CATALOGUE (INCLUDES £2 VOUCHER) =

NEVADA COMMUNICATIONS.....WE TALK YOUR LANGUAGE

189 LONDON ROAD, NORTH END, PORTSMOUTH, PO2 9AE, ORDER HOTLINE 0705 662145
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PW celebrates its 1000th
issue with the publication
of the July magazine and
I would be most inter-
ested to hear from any of
our veteran readers who
have either taken PW
from the early days, or
from anyone. who has
memories from before
the war. Our sister
publication Short Wave
Magazine has already put
us in touch with some of
our readers who have en-
joyed the radio hobby
with the help of both pa-
pers and I would espe-
cially like to hear your
stories of those pre-war
projects and how you
built them.

Perhaps, out there
somewhere, somebody
has a receiver that they
actually built themselves
from a PW design -
which is still in their pos-
session and is still in
working order!

It’s much more likely
that we shall hear about a
receiver that was built by
Grandad, now in the
proud ownership of a
grandson who knows the
history of the equipment.
If you are one such lucky
owner, write to PW and
tell us about it, as your
family heirloom also
forms an important as-
pect of PW’s heritage.

During the Second
World War PW carried
on publishing - despite
the paper shortages and
other restrictions. The
magazine played an im-
portant role providing
technical reading, infor-
mation and necessary
training for the many
thousands of new radio
and radar technicians
who were needed during
the hostilities.

Not surprisingly
there’s little mention of
radar in specific terms
until much later on in the
wartime issues - for obvi-
ous reasons! However,
radio enthusiasts were re-
cruited in great numbers
to work on radar and
other important defence
electronic systems. Were
you one of them? Did
you read PW in the war
and did you find yourself
reading the magazine in
an unusual setting? I feel
sure that there are many
interesting stories to be
told by readers who ‘did

their bit’ by working in
the various aspects of ra-
dio communications and
I hope to be able to share
some of them with you in
the July issue.

Thinking back to the
Second World War made
me think about the dan-
gerous world of espio-
nage - spies and spying to
most of us! - and it
doesn’t seem to be so
long ago to me when ra-
dio amateurs operating
on ‘Field Day’ events and
working mobile equip-
ment were often thought
to be spies!

It might seem rather
funny to people nowa-
days to hear about groups
of amateurs (suspiciously
transmitting Morse sig-
nals from remote fields
during the night) being
confused with the prac-
tice of espionage -but it
happened! There are
many stories told about
surprised  club-station
operators suddenly find-
ing themselves sur-
rounded by the local con-
stabulary, who often took
some convincing that the
strange people they’'d
been tipped off about
were doing it all for fun!
The effect was even more

devastating to the radio
operators when you bear
in mind that the heavy
tread of the approaching
size fourteen boots was
usually masked by the
roar of the petrol-driven
generator!

The problems for the
mobile operator were of-
ten less funny. It wasn’t
much fun to be stopped
by the police while they
investigated the (often
very strange looking) an-
tennas and home-brewed
equipment to be found on
amateur radio-equipped
cars in the late 50s and
60s. Mind you -my Mor-
ris Minor wasn’t nick-

‘named the ‘porcupine’

for nothing ! My home-
brew h.f. gear and the
ancient (even then!)
much modified ex-p.m.r.
RAYNET 144MHz
equipment and associated
omni-directional HORI-
ZONTALLY polarised
antenna attracted a lot of
attention from the police.
Most police officers were
polite enough, although
they occasionally de-
manded to see my ama-
teur radio licence.

On the rare occasions
I was carrying the then
very large foolscap docu-

ment with me - they were
none the wiser for read-
ing it! However, my en-
counters with the police
were amicable enough
and I can claim at least
two converts to the hobby
through such encounters!
But it was often an un-
pleasant experience to be
flagged down and not
something to be recom-
mended!

Nowadays an
enormous number of ve-
hicles on British roads
seem to be fitted with ra-
dio telephones of either
the cellular selective
ringing type or the older
p-m.r. ‘base station’ sys-
tem. The growth of “in-
car communications’ has
laid to rest any possibility
of a radio amateur attract-
ing much attention when
mobile operating, but that
very growth has drawn
the attention of many
road users and safety or-
ganisations to the dangers
of using hand-held
microphones while driv-
ing on our congested
roads at high speed.

On motorways I am
often overtaken by mo-
torists exceeding 70
m.p.h. while they are ob-
viously chatting on the

‘phone at the same time!
Driving home from Lon-
don via the M3 recently
another driver overtook
me as he was using a car
‘phone and was so en-
grossed in the conversa-
tion he didn’t notice a po-
lice patrol car directly
behind! I don’t know of
course whether he got
away with a warning or
now faces prosecution,
but it was a stark re-
minder to me to stay safe!

As I’ve got to be care-
ful anyway because of
the loss of my right hand,
I operated mobile with a
headset/boom  micro-
phone combination for
many years. There are
many commercially made
lightweight microphone
and headset designs
available and I hope that
many more operators will
wear them and save their
pockets - bearing in mind
the well publicised police
intention to clamp down
on this dangerous habit -
and possibly also save
their lives by using a bit
of common sense!

To finish off this
month’s Keylines I've
got a sad little postscript
for you regarding the
Heathkit HW7 c.w. tran-
sceiver mentioned last
month. I built this rig
myself and used it for
many years before pass-
ing it on to a friend. On
reading January’s
Keylines, he contacted
me to say that the tran-
sceiver is now resting at
the bottom of the Carib-
bean Ocean and can per-
haps claim to be the first
HW?7 to be under water!
(perhaps worth a special
callsign? Reception re-
ports please with two
IRCs for a QSL card!)
Apparentely the rig was
loaned to a radio amateur
working on a remote mis-
sionary station.on one of
the islands It duly arrived
and he had a few QSOs
before a hurricane struck
the island carrying the
operator’s shack com-
plete with HW7, etc., into
the sea. The loss of the
transceiver was nothing
compared to the damage
on the island but I wish
he’d been able to have a
few more QSOs with it.
Oh well, perhaps we’ll
send him a replacement -
suitably waterproofed!
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Dear Sir

i am writing this letter to inform you that | shall not be
renewing my membership with the RSGB this year as |
think that the £4.50 increase to the basic subscription for
home corporate members is totally unjustified. This in-
crease amounts to almost a 22% rise in the annual
subscription. | know that the Society has not increased
its membership rates in the last 20 months, but in the last
20 months the membership should have increased and
should be higher now than ever before.

With the membership increasing every year and
advertising rates in Radcom increasing in line with infla-
tion, | can see no justification for such an increase. The
Society should be looking for ways to increase its mem-
bership and not depleting it as they will do by raising the
membership fees.

The Society should ask jtself if it is so good, why are
there so many radio amateurs and s.w.l. who are not
members of the RSGB? My income, like many others,
has not increased by 22% in the past 20 months - and
please don’t go on about the price of equipment, etc! |

don’t smoke or drink and my family and | have not had a
holiday in years. In fact, our last holiday was 11 years ago
and my car can only be described as a ‘banger’! So that
I cangetonh.f. ) am having to sell other things that | own
so | can buy a second-hand rig. There are many other
amateurs like me who are on a low income.

The RSGB is no longer in the range of my pocket. | also
have no wish to help fund a novice licence when we
already have the RAE which is not that difficult to pass if
the student puts their mind to it. So, like many other good
amateurs, | will not be renewing my membership this
year.

I know that | have no chance of getting this letter
published in Radcom, as Radcom will not publish any-
thing that is critical of the RSGB. It's a well known fact
that the Society does not like criticism and this is why |
am writing to you in the hope that you may publish my
letter.

M. G. Butler GWOMNP
Bridgend, Mid-Glamorgan

3

“Those of you who
read my ‘Keylines' edi-
torialin January PW, will |
realise | cannot support
Mr. Butler's objection
to the Novice Licence
proposal. Amateur radio
needs new blood and
the novice approach is
an excellent idea. I've
often worked American
Novice Licence holders
onc.w.onthe h.f. bands
and have been very
impressed with the
quality of the Morse and
the standard of operat-

The RSGB replies
David Evans G30UF, Secretary and Chief Executive of the RSGB, replies to Mr Butier's letter.

“In replying to Mr Butler's letter | have to say that | believe the RSGB's new annual fee of £25 offers exceptional
value for money . For £25 the RSGB defends and enhances the interests of all UK radio amateurs both nationally and
internationally. A host of other benefits and services are available including : a monthly magazine, a free QSL bureau,
planning permission and EMC advice, Intruder Watch, the Observation Service, discount book service, reciprocal
licensing information, technical advice, slow Morse instruction, attractively priced equipment insurance, rallies, ex-
hibitions and conventions, beacons and repeaters, RAYNET, special event callsigns, propagation information, RSGB
low interest rate credit card, GB2RS news, contests and awards, etc.

"In defending and enhancing the conditions under which UK radio amateurs operate, the RSGB has one of the
finest records of any national society in the world. For example, the RSGB has led the World on packet radio licensing
and was the first national society in Europe to negotiate permission for all of its amateurs to use the 50MHz band.
Many other countries have since followed.

"“Add to all of the above services the cost of the democratic process such as Council and committee meetings,
the publication of an annual report and accounts, the annual meeting and elections for the Council and you will ap-
preciate the costs in running a national organisation. However, like most national societies and countries in the world,
membership and the numbers of licensed amateurs is either roughly static or drifting down at present.

“Mr. Butler urges the Society to recruit more members as a means of helping to keep fees down, but does not
support the concept of a Novice Licence. Such a licence is seen by a large proportion of members surveyed, and the
RSGB Council, as the prime way of bringing more people into amateur radio.

“The problem which sometimes does not seem to be appreciated is that if the number of licensed amateurs
world-wide falls, then sooner or later the argument to decrease the size of amateur bands becomes irresistible to
Governments, especially ata time when there are enormous commercial and other pressures on the radio spectrum.
Indeed, at the major {TU (International Telecommunication Union) Conference to be held in 1992, many of the ama-
teur bands could well be under threat. The Society will be involved in using the resources of all its members to defend
the status quo and if possible enhance it at the 1992 WARC (World Administrative Radio Conference). Extra funds
are also needed for other work which will be needed to defend the position of the UK radio amateur against any Eu-
ropean legislation which, as 1992 approaches, threatens the hobby.

“The above case was put to all members when the fee increases, due from 1 March 1990, were announced in
the January edition of Radio Communication. Naturally we are sorry that Mr. Butler has decided not to support the
work of the Society. We are also sorry to note that Mr. Butler felt that his reasonable letter would not be published,
since in the same issue that the RSGB fee increase was announced, there is a letter from a member griping about
the QSL Bureau.

“To all those who are notmembers of the RSGB, | urge them to consider membership. There is safety in numbers
and the Society has a fine record in defending the interests of UK radio amateurs. When you join any organisation
it is not only for what you get out of the organisation, but also for what you can put back into it. The fatter is the
knowledge that you are funding the work which is necessary to maintain the basis of the hobby itself - defending
the amateur bands without which there would be no amateur radio - 1992 is just around the corner.”

David Evans RSGB

ing. I've often been very
_ surprised at the age of

the person on the keyl
One of the best
c.w. fists’{'ve heard in '
many years came from

‘a ten year-old girl in

Wisconsinl However, | .
must state here and
now that | regacrd that
the RSGB has made &
fundamentalmistake by
aiming the racruitment
drive at the wrong age
group. To be success-
ful you have to encour-
age the young people
at around the age of six

 orseven. Many chitdren

are happily using very
complex computers at
school by the age of
seven! With guidance,
a large number of
youngsters can f{and
havel) built working

.radio receivers. | con-

siderthatif the approach
is loft to the ‘teens’ - it
will often be far too late

_in the dsy as the young

people will usually be
engrossed in comput-
ers, other interests and
exams. Think earty, for
our young people have
far more to offer to
themselves and us than
we can possibly imag-
nel”
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Dear Sir,
Following your
'Keylines’ editorial in the

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 PWback 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.

February issue regardng € ¢ 0 ¢ € 600 0000000000006 000000

* Kk *x*x*kSTAR LETTER % %%k %%

valve circuits, | am hasten- ®
ing to write saying how g
much | would appreciate ¢

‘30s and am therefore, a o
valve man and find solid e
state work difficult. It's not @
only because of the small ..
size of everything but be- ¢

cause ifitdoesnotwork e e 0o 0o 000000000000 c00000000e

firsttime itis difficult, if not |
impossible to ‘get into it to |
check current drain etc. |
With valve circuits all you
have to do is unsolder a
wire. | hope you'll be able
to arrange something for
the likes of me.

H. H. Smith G3ARU |
London E12 |

Keep looking Mr. Smith,
we have one or two ideas |
‘up our sleeves' so to |
speak. Ed.

Dear Sir,

How about a write up on the large size rigs that are to
some valve circuits in PW. e be found on the second-hand market such as the Yaesu

| have been interested ® FT-102 {(why so cheap?) and the FT-1 (why so dear?), etc.
in amateur radio since the : Some people don't want small ‘pocket’ h.f. rigs.

Brian Grimes GOLGZ
Ventnor, Isle of Wight.

An interesting idea Brian. What other older equip-

ment would any of you like to see reviewed inPW ? Write

and let us know. Ed.

® Dear Sir,
| must write and con-
o gratulate you on the won-

Dear Sir,
| would like to add a

| little history to the highly

o derful new format for PW. |
| book of Wireless before

® Excellent paper, clean and
< clear printing, well set-out
e and with new and attrac-
e tive titles. Many thanks for
® the new style magazine -
® may it long continue.

e George A. Ross G4IGI

o Romford, Essex

Dear Sir,

| just had to put pen to paper after purchasing the new PW magazine. Having read
the old style and finding it excellent, the new style is a thousand per cent better.

\With the paper being whiter, it makes the reading easier on the eyes, and stands out
much more. And as for the increase in price, it pays for the excellent quality for which
you have supplied us with, especially the superb colour pictures throughout the

magazine.

An excellent improvement by your staff. Keep up the good work!

Paul Hawkyard, Newcastle

We are very pleased at the response from readers via the mail and telephone
answering machine to the new-look PW. Obviously we are striving to keep costs down

and provide you with a good magazine and are always pleased to receive your

comments and ideas. Keep writing, we re receiving you! Ed.

|

informative article entitted
‘The Father of Amateur Ra-
dio’ by G30OXC in your
January issue.

In the Admiralty Hand-

1939, the unit of capaci-
tance was the ‘Jar’. | can-
not remember the electri-
cal definition of the Jar or
its relationship to the Farad.
Perhaps an old timer
amongst your readers
could help ?

G. R. B Wilson G3APV
Seascale, Cumbria.

According to the PW
office copy of the Admi-
ralty Handbook of Wireless
Telegraphy (1938 edition)
1 microfarad = 900 Jars.
The book also states that
the term was obsolete
evenin 1938. I've no doubt
readers will remind us of
other units and terms
we ‘ve forgotten about. £d.

NEW STYLE PW

FOR CREDIT CARD ORDERS

SUBSCRIPTIONS TO THE
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Credit Card Orders can |
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Large Display Multimeter

The M4650 is a large, high resolution 4 1/2
digit liquid crystal display multimeter. It has the
added advantage of data hold memory in
addition to its other useful features.

The meter offers f.s.d. measurements of
voltage up to 750V a.c., 1000V d.c., direct and
alternating current up to 20A, resistance from
200Q 10 20MQ, |.e.d./audible continuity testing,
transistor h.,, .capacitance from 2000pF to 20uF Transmitter output
and frequencies up to 200kHz. . =0

A c.m.o.s. dual-slope a.d.c. is utilised for e power will be limited to
the auto-zero, polarity selection and over-range ® three watts as usual. Full
indication functions and the display has arange ® rules will be published

The 8th Annual
Practical Wireless
144MHz QRP Contest
will take place on
Sunday 17 June 1990
0900-1700UTC

of annunciators including a low-battery : in due course in
indication and shows the units selected. ° A .
Crotech Instruments Ltd., ° Fractical \{Vlrgless. .
2 Stephenson Road, e Contest adjudicator:
St Ives, :
Huntingdon, o Neill P. Taylor GAHLX.
Cambs PE17 4WJ. °

[ ]

Tel: (0480) 301818. eeo0o00000000000

The BATC Convention

The British Amateur Television Club (BATC) has moved its annual convention
to a new venue this year. The new location is Harlaxton Manor, near Grantham
Lincolnshire. The Manor is ideally situated being only 2 miles from the A1. The

committee spent a long time researching various sites, having received
complaints about the lack of car parking space, the price of refreshments and
the cramped exhibition areas. The new venue has none of these problems, with
ample car parking space, and has good quality catering arrangements. The
convention will be using a number of the large rooms of the Manor, which will
allow more space for traders and the demonstration areas. As well as the
exhibition, attended by many traders, there wili be a full lecture programme
covering several aspects of amateur television.

The Manor stands in many acres of beautiful grounds which will occupy the
XYL whilst you browse the trade stands, or attend the lectures and
demonstrations. There are several local attractions which will make a visit to the
area worthwhile for ali the famity. Belvoir castle (8km}, reknown for the jousting
tournaments held there during the summer months is open to the public.
Grantham town (5km), perhaps better known as Mrs Thatcher’s birth place, has
more historical connections as it is also the birthplace of Sir Isaac Newton.

The BATC looks forward to welcoming you to its convention, and hopes that

readers will join them there.

- commemorating
- evacuation from Dunkirk

DX Association of Great Britain

Due to iil health E.A. Rickett has had to resign as secretary of the association. He
will of course remain @ member of the DX Association. This is to take effect from 1

February 1830. Would those who wish to contact the society please address all m
to

Adrian Donaldson (DXAGB)

49 Arkaig Drive,

Crossford,

DUMFERMLINE, Fife KY12 8YW
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Special Event

Stations

The Radio Cilub of
Thanet will be activating
three GBS0 special event
stations during the current
year from Ramsgate to
commemorate World War
Il events which took place
50 years ago.

In May, GBSODNK will
be on the air from g
Ramsgate Council buildin;g

' overlooking the harbour

be
the

and will

and the fact that over
82 000 troops Were landed
at Ramsgate !arbour
mainly from small boats,
pleasure craft and
Ramsgate lifeboat.

Also in May GBSOSUN
will be situated on board
the Sundow/ner a 58ft long
motor yacrt which wasone
of the sraall boats taking
part in the evacuation and
rescued 130 men in one
trip. Tne owner and captain
of the vessel at the time
was Commander Charles
Hprbert Lightoller the
senior surviving officer of
the Titanicdisasterin 1912,
The Sundowner has had a
chequered career and
carried out clandestine
operations in 1939 for the
government. it is hoped to
aperste GBS50SUN/MM
when the vessel makes a
nostalgic trip back to
Dunkirk at the end of May
with Dunkirk verterans and
other dignitaries, but space
is limited and this may not
occur.

In July GBSOMAN wilt
be active from RAF
Manston, one of the front
line aerodromes of World
War I and will be

commernorating 50 years
since the Battie of Britain.

itis hoped to activate all
three stations daily during
the r3spective months with
the morning and early
aftemoon opearation on the
40m band with
peration on 20 and 10m.

‘The frequency to be used

on 10m will be 28.845MHz
commencing 1400UTC.
Operation on 144MHz will
take place as and when
operators are available |
mainly et the weekends.
The QSL operation will be
organised by G30PL who
will acknowiedge all cards
received and direct
applications will also
receive an information
sheet application to the
respective  dperation
A s.a.8. with sufficient
return postage please.

The Club is particularly
interested to hear from
Dunkirk vererans and
anyone who flew from
Mansyon during 1940 with
the possibility of greetings
messages being passed
beween them and the
Mayor of Ramsgate and/or
a Royal representative
during the Sundowner
operation, for the latter.

Further information can
be obtained from Buster
G30OPL. Tel: (0843)
597916, QTHR.

Stations who work all
three GBS0 calls are
entitled to apply for the
‘Seaweed Award’' issued
by the club. The cost of the
award is £1 within the UK
and 4 IRCs or 3 US dollars
eisewhere.

The Awards Mansger
to whom all applications
should be sent is Butch
GOCBY, QTHR.
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WX Satellite
Decoding
Module

Previously, the display
of polar-orbiting and
geostationary weather
satellites has meant
interface units coupled to
framestores or computer
systems, sometimes
putting this fascinating
aspect of radio reception
beyond most people's
means.

Now, the APT-1 module
enables you to display
these satellite pictures on

| any FAX system. It simply

converts the APT

| transmission format into

| the FAX format but that
| isn't all.

The module

incorporates a VOGAD i.c.

to give a.g.c. for the APT I

signal, completely
eliminating the black and
white level controls, which
are such a tiresome feature
of framestores, and
allowing the module to be
drivenfrom anyconvenient
source of audio without
adjustment. To let you
change the display for

Binding Posts

A new range of p.c.b. mounted binding posts with
4mm sockets has beenintroduced by Watts International

Components Ltd.

Available with four or eight terminals, they have been
designed for use in professional audio and hi-fi
applications, and with test equipment where a non-fixed
attachment or probe is required.

There is a choice of cap colours for easy identification
in loom wiring use, and the posts accept a standard 4mm

banana plug.

Watts International Ltd.,

No. 4 Phillips Business Centre,

Terminus Road,
Chichester,
West Sussex PO19 2UL.
Teol: (0243) 533479.
2
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special effects, brightness
and contrast controls are
provided but these are pre-
set for a standard display
during calibration.

The clock frequency of
the APT transmission is
recovered in the APT-1
module anddrives a divider
chain to produce a
synchronising signal. Thus
eliminates the picture
distortions due to Doppler
effectand variationsintape
speed on recorded
transmissions. This signal
can be reset by an external
strobe pluse for picture

phasing.
For users of our RX-8
multi-mode receive

system, themodule comes
complete with everything
to connect it into the
existing RX-8 system and
to control the functions and
also a new software
upgrade giving extra
controls and facilities to
make the best use of the
module. Power to the
module is supplied by the
computer and no external
supply is needed.

To receive the satellite
transmissions, you will
need a special v.h.f.
satellite receiver as
standard communication or
broadcast receivers are not
suitable. These satellite
receivers are available quite
cheaply from Maplin, Cirkit,
etc. For Meteosat
reception, a 1.69GHz
converter is also required.

The price of the APT-1
module, assembled, tested
and calibrated, is £69
including p&p and VAT, For
RX-8 users, it comes
complete with all
connections and software
upgrade for a very special
price of £39 if purchased at
the same time as RX-8.
Technical Software.
Fron,

Upper Llandwrog,
Caernarfon,
Gwynedd LL54 7RF,
Tel: (0286) 88 1886.

Wide-band Pre-amp

The JIM M100 low-noise wide-band GaAsf.e.t. pre-
amplifier covers the frequency range 24-2150MHz. To
ensure best possible performance, three switchable
band-pass filters are included. With full built-in r.f.
switching, this pre-amplifier is suitable for both receive
and transmit applications. The BNC connectors mean
that it can be simply connected to the operators favourite
transceivers, scanning receivers, hand-held, etc., and
the existing antenna put on top of the unit,

The M100 will also be of interest to the technician
where it may be used in line with oscilloscopes, spectrum
analysers and similar test equipment. The cost £79.95.
Nevada,

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

Catalogues 48 page component
catalogue detailing such
things as: accumulators,
capacitors, chokes, coils,
headphonesand hardware,
metal rectifiers, wires and
cables, but the item that
caught my eye was on the
back page. This was a
selection of material
covering the period 1922
to 1934 including Nellie the
Nudist Queen. by Stuart
Ross and Joe Sargent. The
above and their lists of
valves, information sheets
and books from.The
Vintage Wireless
Company Limited, Tudor
House, Crossham Street,

21

The Vintage Wireless
Company have sent us
their December 1989
Antique Wireless
Newsheet. This 28-page
loose folded item contains
news, views, editorial and
readers pages including a
test of the K.B. Kitten two
valver of 1932. There are
also lists of classic BBC
radio programmes and
their availability on
cassette. Obtainable for
the sum of £6.00 for twelve
issues.

Also from The Vintage
Wireless Company is their




Mangotsfield, Bristol
BS17 3EN. or Tel: (0272)
575442.

Available from
Attersbury Associates
{Public Relations Services)
Limited, on behalf of
Hamlin LCD, is a brochure
detailing Hamlin's
manufacuring capability
with Supertwist l.c.d.
displays. The publication
contains concise technical
specifications for design
and applications of these
displays. Iso-contrast plots
are available for each of
the fourfluids that are used
in the displays. Copies free
of charge from Atterbury
Associates on 01-859
6617 ask for Karen
Mascarenhas, or David
Griffiths of Hamlin on
{0379 )644411.

Miniature Push
Button Switches

The Mekanisk Elektrisk
Compagni of Denmark
have sent us details of their
new surface or
conventional p.c.b. mount
switches. These have been
designed to give maximum
key travel and tactile
feedback, in applicaions
using a flexible foil overlay.
The patented construction
gives 1Tmm movement
with an operating force of
150gram.

Sealing is to IP65 and
the expectedife is 5 million
operations. The 10.1mm
square 6.4mm high is
suitable for SM or TH
mounting using automatic
pick up and place
equipment. Interested?
MEC A/S

Competition Results

Thanks to all those readers who 8ent i their entries for the PW Wordsearch Competition in the
November and December issues. We were caught out with the number of entries received - after about
three days we ran out of places to store themi Looking through the various grids, only two words seem
to have caused any problems. The first was 'SHACK’ which was on the right-hand side with part of the
word on each piece of the competition. The other was 'YAGI' which was on the second piece of the
competition on the loft. It doesn’t matter whether you marked one or all of the ‘em’ and ‘fm’ words, any
of thern count. '

Anyway, the winner {the first carrect grid out of the pile on the floorl) is:

Peter Rice GBAYU in Paterborough.

He wins the Standard C528 kindly donated by Lee Electronics in London W2,

The first runner-up is George Milts in Doncaster

He wins the Uiden 2830 kindly donated by Raycom of Otdbury.

The second runner-up is S.P. Tomeett of Hoddesdon. o

They win the colour television.

The 100 other renners-up are:

Mr K Clayden, Isle of Wight; Kevin Roche, Beech; MvMb‘ﬁuﬁsu. Brighton; M. Sundara Vedivel, India;
Donald Macdonaid, Isle of Lewis; Thomas Fusco, Co. Dawn; P.R. Hughes, Little Sutton; A.S. Cielland,
FRG; R.H. Harbord G4YDY, Norwich; Mr J.R. Cottrelt GTOKY, Wirral; Ken Thompson, USA; L.A. Stringer
GAGZG, Ongar; J.E. Smith G1SRJ, Humbleton; C. Womack, Pontefract; Mr H.A. Williams G4WNA,
Redcar; John Cottrell, Birmingham; Jean Dobersecq, France; Eric Dew, Bristol; Michael Grieg GMOMMN,
Fife; H.W. Genschorek, Canada; N.J. Vames, Wincanton; Mr B.. Richardson, Isie of Wight:Mr A.J.
Humphreys, Basingstoke: J Savage, Exeter; John Portney, London; vir R Fuller GBYQU, Nuneaton; Folke
Johansson SM4HJ, Sweden; K. E Miller, Tyne & Wear, F. J Gibbons G3TBU, Kidderminster, Susan
Redfern, Manchester; Mr R Parker G4ZBO, Kendal; B.T. Howat, Southport; Flight Lieutenant P.A.
Bradbeer, BFPO 42; Alistair R Hill, Easlesham; R. Johnstone, Fort William; Larry W, Maddox, USA; Mark
Fasham, Ramsgate; N. Porter, Surbiton; Mr Lim Chin Siang, Singapore; Mr J Sable, Braintres; Mrs Pauline
Coburn, Wraxham; Charles Grech, Malta; Mr P Haylor, Birmingham; Mr £.G. McGall, Co. Antrim; Denis
Oskiey, Warley; Gary Davis, Tamworth; Zheo Jiulong, Ching;- Alan Benfield, Witney; Mr R Baidock,
Birmingham; Shaun T Berker G7ENH, Stanton; E. Simmons, Doncaster; Mr H.D. Green, Truro; Bernard
Gay, Kings Norton; S Hettick, Mompeth; P.J. Doyle, Woodford; Mr A.C. Miles GERJS, lIiford; John Lund
OZSWV, -Denmark; Mrs Lindy Jasper, Bognor Regis; Mr Michael Day, Guernsey; C,W.M. Anderson
ZRBAFU, South Africa; Mr R Moat, Dover; G Jarvie, Co. Londondery; Mr W.B. Booth G7FCN, Bracknell;
Bob Stone, Plymouth; Mr L Wheeliker GOEZK, Doncaster; James Bodle, Stranraer; Colin Seymour, Tyne
& Wear; Nick Mavrantis, Greece; Mick Behan, Co. Wicklow; Mr G.A.E. Johnson, London; Howard Seddon,
Lancashire; D.W. Payne G3KCR, Crowborough; Mrs M Stanley, Leeds; G.P. Trucksl, Bristol; V. Cundalf
G3FAU, Stevenage; Mr L Uliman, Canvey island; Mr C. E. Blumfield, Shrewsbury, LW. Thomas,
Saltflestby; Rolin Francis, Belgium; Mr M Hadley, Birmingham; Mr N.J. Cleaver, BFPO 58; R.W. Moore,
isle of Man; A.G. Martin GJ3GCC, Jersey; Mr AW Johns, Saitash; D.A. McAtee, Giloucester; Uty
Moskowitz, israel; MrM Gregory, Locks Heath; G Renggli GOGID, Bournemouth; C.R. Rogers, Peterborough;
G. T Bilbie GOBGW, Mansfieid; Hamish Dally, Shetland; J.C. Kralingen, Haltand; Mr R Craib, Aberdesn;
Alec M Jones GMBHGD, Aberdeen; John Kirby, Chalgrove; Steve Curtis, Australis; Ken Ritzema GOMLP,
Barnard Castle; Reynir H. Stefangson, Iceland; J.M. Gemer G3KEC, West Looe; Mr F.C. Goonpe
Orpington: :

Congratulations to all the winners, your prizes will be m their way very soon.

The January Crossword winners have been picked from the hat. The first prize of a £20 PW voucher
has gone to Carolyn Gilbody in Betfast, the second prize of a six month PW subscription goas tg Mrs E

Box 26,
Z,Zu;:-:mfk on 23 Mainwaring ‘6 the isle of Wight and the 3rd prize of £10.ih AN vou&tmw to John Williams from
DK-2750 Stourbridge.
Ballsrup, The February Spot the Difference rasults-will be announced ln the Apnl 1990 issue.
Denmark.
WANT TO HEAR THE LATEST NEWS AND UPDATES? |
Ring WIRELESS-LINE on 0898 654632.
Calls charged at 38p per minute {peak) or 25p per minute {off-peak).
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Competition Corner wordsearch

| SsbaBoOCULILCFAOPYUJJBV FDGWED

| SEQLUB I YAURBRWI XNRSKATTSZOG

| OM G S RERPAOYSYNVYFTTFASZZIKSTC

| FPPMTEATTRHPRPTOSS I AYBZS I

I HB S JTCI1YBXXEAOKERHPUASIHEF

| ND FTI MQUIKI K QBT FBTRRDUJUNTCADTILAOQ

I TVATSAHWWGCOQI YDCNFDKTETRUTPYV

| PBONAKXARBRZXMRBRFUDAUWEWARMYV I CS

W YRAILXSEUI I INDBGIDIRVAYCT

| YREHNDATNUZ I WJKDILANAET CRY/L

| TVKRTFZLOWCCFVTQLYUI ANUJTFYV

I GPQJEBVY I CALDC CHUATXMR RNTEWH HTCA QE

| EKVUKTGFDYE EVBEUI KSUHZTTTES

| ZQBSDETTTDEUMXDXYBDDSVEDOKX

| FJOOOAYARQNPGNZKXGZGAQSJRHRB

| KF KOASYLCAT SWTMDEAUBYIKT2ZS

| BRLI RCWOI SBCHCLFPEVCLZPFUWVI

| FGEKCAMLZNIKTOTEZFDIKQQGLWUUPYV

| NOS SDNEMT ZECNOITAGAPORUPOM

| GZ OKI BYNWOCSAOPZLZPPI HMYWUBFP

| EQOOI SDMI OF HWBWUFCBQOXXTEIL Z

| FSCODTTWBULETFESVAJARQWZHWG

| /|DG P I CEDOCRLLGUKXTOQMBJMUSDAQ

I X0l CLBBLRVUOXEAVHTT CDADMSF

l WX BTBSZGEAKZCNOXEUJSXMUJISA I

| PRIZES... | AERIAL BATTERY INDUCTOR PROPAGATION
| First prize willbe | BACKSCATTER CAPACITOR INTERFERENCE RESISTOR

| awarded to the first | BANDPASS CIRCUIT KEYLINES SSTV

|  correctentry drawn | BANDWIDTH COLLINEAR NICAD TRANSMIT

| from a 'hat' on | BARTG FILTER PCB WATTS

| Monday 19 March

| 1990 and the winner

| can choose either a | Ty enty different ‘radio’ words have been hidden in the letter grid. They have been printed across
| LT PW (forwards or backwards), up and down or diagonally, but they are always in a straight line without
| sil;b:gzgl?;rsl ;’;rilz](e) odd letters in between. You can use the letters in the grids more than once for different words,
| book service. and they 're not all used. Once you have found all twenty words, mark them on the grid and send
| The two runners-up SIS B, — .

| drawn from the same | Send your entry to PW Publishing Ltd., March 1990 Wordsearch Competition, Enefco
| ‘'hat' can choose from | House, TheQuay,Poole,Dorset BH15 1PP. Closing Datelast post received Friday 16 March
| either a six month | 1990. The Editor's decision on the winner is final, no correspondence will be entered into.
| PW subscription or

| £10 in book

| vouchers.

| Name .. Address,

: Please tick choice of prize if you win.

l (] Subscription

LE} Vouchers Postcode
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AT LAST THE “LONDON SHOW" IS
ABOUT TO HAPPEN. EVER SINCE
THE DAYS OF “ALLY PALLY”
THERE HAS BEEN AN OUTCRY
FOR ANOTHER AMATEUR RADIO
EXHIBITION IN LONDON — SO AT
LAST THE SOUTHGATE CLUB HAS

LONDON
T > SHOW /

SEE YOU THERE
ON MARCH

“A DREAM
COME TRUE"

TO ALL FT 290 OWNERS, OR FOR THOSE WHO
WANT TO OPERATE HF FROM THEIR
2 METRE RIG.

TOKYO HI POWER HAVE PRODUCED THIS
SUPERB TRANSVERTER DRIVEN FROM
144-146MHz AT 3-10W AND PRODUCING
40 WATTS OF EITHER FM OR SSB ON EITHER
10-15-20-40-80 METRES.

THE UNIT IS ABOUT THE SAME SIZE AS THE FT 290.

SO WHY NOT ENJOY THE IMPROVING
CONDITIONS ON THE HF BANDS USING YOUR 2m
EQUIPMENT.

£249 _ casH/
CHEQUE/
CREDIT
CARD
OR 48 PAYMENTS
OF £8.36

Kenwood TS440S & Auto ATU

One of the finest HF transceivers ever
produced by Kenwood. Whether used as a
base station or mobile — its superb
specification rates it high amongst its
competitors.

Special Exhibition Offer TS440S with auto
ATU AND FREE Revex 30amp power
supply — at list price or 48 payments of
£43.06.

£1,282

LICENSED CREDIT BROKERS A.P.R.29% SUBJECT TO STATUS

WHEN IT COMES TO BREAKING
THE PRICE BARRIER — WE ARE
RARELY BEATEN. NOW A
SUPERB DUAL BAND
TRANSCEIVER FROM STANDARD
AT AN AMAZING £289.00
CASH/CHEQUE/CREDIT CARD

OR NO DEPOSIT AND

48 MONTHLY PAYMENTS OF
£9.70 PER MONTH

©® Dual band operation 144-146 and 430-440MHz, Full
duplex.

@ Receiver coverage: 130-169.995 and 410-470MHz.

® Programmable step sizes 5/10/12.5/25/50kHz.

@ 5 watts output on both bands (With optional CNB120).

® Dual synthesised VFOs.

® Programmable ctcss tones 67-250.3Hz |
(With optional CTD/N500).

® Programmable Repeater Offset on
either band between 0-39.9MHz.

@ Reverse Repeater facility.

® Dual Watch priority channel.

©® Programmable Call Channel on both
bands.

©® Ten programmable
memories, including
repeater offset, tone
squelch etc, on both
bands.

® Four different scanning
modes.

©® Battery save facility.

® Switchable Frequency
lock and TX inhibit,
from keyboard.

® Switchable 20dB
Attenuator.

® High or Low power
control.

® Squelch defeat switch

® Illuminated Wide Angle
L.C.D. display.

® Digital ‘S’ Meter/Power
output display.

® Low battery Warning
indicator.

® TX LED indicator.

STANDARD
C500
£289.00
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LAUNCHED A NEW SHOW AT AN Both Brenda

EXCELLENT VENUE. PICKETTS and'Bernie
LOCK AT ENFIELD WILL PROVE TO will be
pleased to

BE A FAVOURITE WITH BOTH welcome vou
TRADERS AND VISITORS AND WE - - to our staynd
LOOK FORWARD TO YOUR VISIT. Brenda NA/NB at

G4VXL Picketts Lock G4A0G

ICR7000HF Receiver
500kHz — 2GHz

|
|

|

¥ um_m_ cavea BE -0 FEC LN
m—ﬂ“

el
.
L L 3 ]

185522

o :

The R-5000 from Kenwood

YES, 500kHz to 2GHz CONTINUOUS receive 100kHz-30MHz. SSB/AM/CW/FM/ESK
in one unit. Using the ICR7000 multimode CV-10 converter 118-174 MHz

facilities, this probably makes the “2 in 1”
ICR7000HF Receiver the most versatile scanner

available today. Because of the enormous Now available on 48 monthly
frequency coverage, the ICR7000HF has 200 payments of £26.70 or
mode sensitive channels for increased flexibility. cash/cheque/

creditcard £795

NO
DEPOSIT

Now available on A.R.E. super credit terms.
48 monthly payments of £33.22 A.P.R. 29%
Cash/cheque/credit card price

£989.

NO DEPOSIT
48 monthly payments
of £33.42

REMEMBER
WE SELL ALL WELL
KNOWN BRANDS. LET

US QUOTE FOR YOUR CHOICE
KENWOOD — ICOM — STANDARD

48 PAYMENTS CASH/CHEQUE/ The NRD-525 from JRC

CREDIT CARD
15950 POA J.R.C. ARE RENOWNED FOR THEIR
1oo0e iy £925.00 |  COMMERCIAL RADIO EQUIPMENT AND THEIR
ICOM781 £134.36 £3995.00 AMATEUR BAND EQUIPMENT ENJOYS THE
ICOM765 £75.42 £2245.00 SAME REPUTATION
ICOM735 £30.06 £895.00 — £995
ICOM726 £30.06 £895.00
ICOM725 £23.48 £699.00 OR coeor cano
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GARE

THE oricINA- SCANNER
SPECIALISTS

Pioneers in the UK scanner market. The Company that offers its customers the security of
complete service backup. Experienced technical staff to help you make the right choice —
we stock all major brands, so we don’t pressurise you into buying the model we want you
to have. Reliable equipment, fully tested before despatch with guaranteed factory-backed
in-house maintenance if required. If we cannot service it, we don’t sell it. You can trust Garex!

4 SECONDHAND STALL! )

Our large turnover of scanners means we always
have a range of fully reconditioned and guaranteed
secondhand items. Ask for list.

LATEST MODELS
\\Contact us for details.

.

AOR 2002

THE WIDE RANGE SCANNER

* Covers: 25-550MHz, 800MHz-1.3GHz

* AM & NFM & WFM on all bands
®

* Computer interface socket

-
-
2

J
~

-

REVCO RS-3000

THE COMPACT SCANNER

* Size only 6"x2"x8"

* Covers: 26-32MHz, 60-90MHz,
118-180MHz, 380-512MHz

* AM & FM all bands

* Liquid crystal display

* 50 memories

* Scan, search, priority

* 20 memories
AOR 800E

* Compact size
“ 12V dc operation
\' Up/down step controf knob
THE SMALLER HANDY-SCANNER

* Covers: 75-106MHz, 118-175MHz, 406-496MHz,

830-950MHz

* AM & NFM programmable on all bands

* Full scan & search functions are available
* 20 memories
* Measures only 2.5"x5.5"x2"
* Nicads, charger & BNC whip antenna included in

* The choice of the professionals

* Proven reliabili

* Covers: 26-88MHz,
108-180MHz, 380-514MHz

* AM & NFM on alt bands

* Positive action keyboard

£225 ) | wepwe £169.50
JIL SX-200N ) ( JIL SX-400
THE SUPERIOR SCANNER THE PROFESSIONAL SCANNER

* Basic coverage 26-520MHz
* AM, NFM & WFM
14" Expandable from 100kHz to
H 1.4GHz with SSB and CW
* Computer control options
o ' |F output terminals

THE VALUE FOR MONEY HAND SCANNER
* UK version.
* Wide coverage 26-30MHz, 60-90MHz, 108-180MHz, 210-260MHz,
380-520MHz.
* AM and FM all bands, manual and programmable.
* Nicads, charger, soft case, flexwhip antenna.
* Car adaptors and other accessories available.

\_ £199 )

o e £325 ) | g T £e4y
" BLACK JAGUAR BJ200 Mk Il [ AOR900 UK R

THE FAVOURITE HAND SCANNER
* UK version — full service backup.
* Covers 108-180MHz, 220-260MHz, 300-380NHz, 420-470MHz,
830-950MHz.
* AM and FM all bands, manuat and programmable.
* 100 memories (5 banks of 20).
* Nicads, charger, flexiwhip antennas.

\_ £199

(" WIDE-BAND PRE-AMPLIFIERS )

The problem with omni-directional wide-band antennas is their lack of gain.
The REVCO PA3 range of wide-band pre-amplifiers complement the antennas and
compensate for their short-comings.
The basic specification of the products is similar: coverage 20Mtz-1GHz, at 1GHz:
minimum gain 13dB, noise factor 5.5dB. Choose from a mast-head version (PA3) or a
standard die-cast bax style (PA31). Best results are normally obtained lrom the masthead
model which gives a boost to weak signals which would otherwise have been lostin the
feeder cable. Also feeder cable noise is not amplified which is the case i the amplifier
is mounted at the base of the feeder. On the other hand, the die-cast box version
requires no special installation and is readily taken oul of circuit. The
masthead model is supplied with a special power unit which feeds the
DC supply into the antenna feeder. No psu is provided for the PA3l as
sny 9-15V DC source is suitable (current requirement about 25mA).
The PA3] finds application in instrument work, e.g. input
10 spectrum analysers, boosting the output from signal
generators 10 give a low-power TX.
The standard version of the PA3I has BNC sockets and
is designated “PA3I/B™; available to special order
N-type sockets ("PA3IIN") or SO239 ("'PA3IIS™).
A speciat feature of the PA3J series is a high-pass filter
to attenuate frequencies below 20MHz; high-power HF
& MF broadcast stations can be very troublesome!

PA3 Masthead, with PSU PA31/B8 BNC £35.50
PL259 £49.95 PA31/N N-type £38.95

S
REVCONE )

The UK's favourite discone composed of traditional
British quality engineering.
The REVC(KNE works well without exaggerated
advertising claims. Itis designed to cover 50 to 500MHz,
and thousands of satistied users will testity to its
afficiency. Unlike some manufacturers we do not quote
inflated figures lor gain. A gain figure is meaningless
unless the reference point is stated.
Optionai vertical whip feature: It is possible to fit a verticat
whip section to a discone. We do not wantto give you the
‘ “Hard sell”” where this vertical element is concerned, but
there Is some evidence that it may improve the
performance of the antenna around the resonant
frequency of the whip. That's why we make it an optional
feature.
Another option is the N-type connector instead of the
popular S0239. N-types give a better UHF performance,
but they cost a bit more. The choice is yours.
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.

Standard model (S0239 socket) £35.95
N-socket model £37.95

7

N-type £53.95 PA31/S S0239 £35.50 )

o

Cable and plugs available

o J

===GAREX ELECTRONICS

MAIN DISTRIBUTOR OF REVCO PRODUCTS. PRICES INCLUDE UK P&P and 15% VAT. Ask for details or our interest free credit.

HARROW HOUSE, AKEMAN STREET, TRING, HERTS HP23 BAA.
Phone 0296 668684 or 044 282 8580. Callers by appointment only.

EN
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The Icom IC-901E Dual Band
VHF/UHF Mobile Transceiver

Mobile operating today comes with the choice of many transceivers
with multiple options. Rob Mannion G3XFD spent the Christmas
holidays looking at a recent release from the Icom stable. GITEX then
put the rig through its paces in the PW test lab.

When it comes to modemn equipment, especially the
‘all-singing, all-dancing’ type found nowadays, Thave
great difficulty in understanding the masses of
instructions and the fiddly controls. In fact, anyone at
PW will inform you that I am certainly not ‘computer
friendly’. Sadly they’re right - I just do not seem to
relate well to any form of computer or microprocessor
controlled system. This extends, unfortunately forme,
to hand-held transceivers and other equipment that
uses multi-purpose control switches. I can get into a
terrible muddle before I get used to a particularsystem.
However, the unusual IC-901E seems to have made
friends with me in no uncertain way and I enjoyed
operating it.

Driving out into the Dorset countryside to the high
viewpoints near Blandford Forum I was able to listen
and work many stations on 144MHz. The transceiver
drew very favourable comments for audio quality on
transmit and I found that, despite the very small size of
the supplied speaker, the received audio reproduction
was good and there was plenty of it to overcome the
high noise levels in my work-weary Ford Escort
estate. Despite being in an excellent location for v.h.f.
and u.h.f., I did not hear much on the 430MHz band
except packet radio bursts. Mind you, I have since
found out from other local amateurs that this band is
somewhat under-utilised in and around this area.

My biggest problem in using rigs such as the IC-
901E is the physical size of the control switches. My
extra-large hand and fingers seem to spread over
controls, and without evenrealising it I can operate the
wrong switch and cause problems and confusion for
myself and the people I'm working. Despite the very
small size of the rig - it's only fractionally bigger than
the average car radio cassette-player - the transceiver
really does pack a punch and (much to my surprise
bearing in mind my difficulties with small-size modern
equipment) I found it very easy to work on the air and
made few mistakes. The switches were very positive,
although they only required a light touch. The tuning
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control (the tuning is in 25kHz steps) felt rather odd at
first (it felt as if the action were following my
movements after aslightdelay) but I got used to it very
quickly indeed and found it very pleasant to use.

There's no doubt inmy mind that the most attractive
optjon for most radio amateurs will be the complex
facilities offered by the well designed remote control
head. The detachable front panel was very clean and
clearly laid out with a push-button either side of the
front panel to release it. The eight function buttons on
the right hand side of the box, although small didn’t
cause me any difficulty. Considering them in turn:

PWR is the on off button and successive presses
change this state, as the front panel is operable remotely
this button does not carry the full power of the machine.

V/M this toggles the v.f.o. control between one of
the twelve memories available for each band, or for
direct control using the main rotary control knob.

MHz pressing this causes each rotational click of
the main control to increment in IMHz steps instead of
the pre-selected step. This allows rapid and easy
frequency shifts on the 430-440MHz band.

CALL, this is a further memory which holds a
calling channel on eitherband to control the transmitter.

H/L controlsther.f. power output of the transmitter
stages switching the 144MHz output to either 5 or
50W and displaying an ‘L’ in the appropriate window.
On the u.h.f. band the powers are S and 35W, and again
there is an ‘L’ when in low power mode.

M/S changes the Main and Sub channels windows
over. The main channel is the one on which
transmissions take place and occupies the upperportion
of the window. Physically, the characters of the main
channel display are also larger, making them stand out
distinctly.

SET allows the rotary control switch to be used to
change the various parameters such as frequency, step
rate, volume, squelch, on the basic IC-901, repeater
shift etc. Repeated presses cause the various functions
to be displayed in the window and the use of the rotary

A,

AN
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control tochange any of these that have several possible
values. For instance if the SET button is pressed until
the word dUP appears, (this is a representation of the
limitations of all seven segment displays) rotating the
main control knob then causes the display to cycle
through the three transmitter offsetpossibilities. These,
of course, are above, below or on the same frequency
as that used for reception. This offset itself may be
preset to other than the normal value of 600kHz on
v.h.f. The offset has only three choices available.
When setting the sub-audible tone frequency there are
37 of them to-cycle through. These range from 67 to
250Hz and the chosen frequency comes into use when
the “T" for tone squelch is enabled.

The final button to be described is the one that has
the effect of allowing changes to be made to the ‘SUB’
band channel instead of the Main band channel.

Underthat main display are seven smaller switches
marked BAND, MODE T/T.SQL, TS CHECK, MW
and S.MUTE. These are used less often than the
buttons described previously. With the bare IC-901E,
only the last four have any real meaning. TS changes
the frequency step, CHECK allows listen on input
when in repeater mode. The one marked MW is
Memory Write and used to transfer data to one of the
memories of which there are 12 for each band. Finally
S.MUTE mutes the SUB band audio. As either band
may be MAIN or SUB this applies only tothe frequency
shown in the lower half of the windows. On setting the
volume and squelch for both MAIN and SUB these
apply to which ever is which.

The illuminated liquid crystal display is excellent
and the option of the removable control panel - it
detaches from the main unit very easily - is an
innovation that I personally have not seen for a long
while. Some years ago remote operating facilities
were popular and necessary (dueto thelarge size of the
equipment and the power supplies which had to be
hidden away in the boot) with early car radio receivers
and v.h.f. radio-telephone equipment. Re-introduced
in this way, the option brings many advantages to the
modern mobile operator. Space is at a premium
nowadays in cars. Gone are the days of large under-
dash parcel shelves, door pocket and transmission
tunnels and therefore the majority of the chances of
finding a suitable place to mount your rig. Most
modern vehicles seem to be fitted with oddly-shaped
moulded compartments and the streamlined interiors
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leave the mobile operator with a real struggle to find a
suitable location for the transceiver. When you have
long legs and considerable bulk to go with it - the
option to place the rig away from the possibility of
knee and shin collisions is welcome.

While on air I found that the displayed control
settings were very useful, especially the squelch and
volume controls. Idon’tknow about you butI’ve often
left the squelch turned up too far and lost a QSO as a
result. These display reminders are useful and must be
an aid to safety, as there is no need to grope for the
controls.

As the transceiver is fully capable of working on
both 144 and 430MHz at the same time (the rig has a
separate antenna input for the u.h.f.band) the receiver
section of the rig on whatever band not being used for
transmitting, is active. This does take some getting
used to if both bands are active! In my case I was using
144MHz to transmitand receive on and had noantenna
connected to the 430MHz socket. Not being used to
full duplex facilities in an amateur radio transceiver, I
was somewhatsurprised that the speaker continued to
emitreceiver noise when [ was transmitting and using
one band. However, I soon got used to the effect and
was only sorry that it was not possible for me to have
a cross-band QSO with someone on 430MHz.

The facility to listen and monitor one band while
working on another also proved to be a useful and
interesting addition. The receiver seems to be very
sensitive and I was able to hear (and work) several
stations that would have normally been out of range of
my usual transceiver operating into the cheap and
cheerful mag-base quarter-wave 144MHz whip. During
one evening of listening, I heard the Torbay repeater
although I could not access it well enough to work
anyone. The Swindonrepeater usually gets into Dorset
very well - especially on the high ground. I heard it for
the first time at my home QTH using this equipment -
while the car was parked right up next to the house and
screened by a wall and two thick hedges.

With the optional extra of a very long control lead
(20m! Part No. OPC189) - fibre-optics come into play
here - caravanners can take the rig control panel into
their living quarters and happily operate from there.
This removes the botherofhaving to take the equipment
out of the car every time you park up for the night. It’s
things like this that make the rig a multi-use piece of
equipment for the operator who wants more than
either a mobile or base station rig.

Reading the handbook was a revelation in iself. I
was completely taken aback with the various
possibilities of the equipment. If you do buy all the
optional extras you can end up with a medium wave
receiver, a 28MHz f.m. transceiver, a v.h.f. stereo car
receiverand arig capable of working overto 1000MHz.

Technical Details

The IC-901E is a combination of two transceivers
in a common case. They each have their own antenna
connections and r.f. stages, along with individual
audio stages and speakers thus allowing independent
reception of signals. This is not new, of course, as dual
band rigs have been available for some time. What
makes this stand out is the fact that it can become the
centre of a complete system which may include not
only the f.m. unit as supplied, but also add-on units to
make the system into an almost fantastic array of other
things. All the variations for the receiver can be seen
in Table 1 which has been taken from the handbook.

Two of the additional band units allow monitoring
or transmitting on secondary frequencies within each
of the two main bands and could benefit from a little
more explanation.
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MW Band VHF Band UHF Band
Frequency Coverage | 520-1630kHz | 76-108MHz | 108-137MHz| 137-200MHz| 200-236MHz| 300-500MHz [800-350MHz
| Mode am. f.m. a.m. f.m. fm. f.m. ff.m.
Tuning step (TS-A) 10kHz 100kHz 25kHz 25kHz 25kHz 25kHz 112.5kHz
Tuning step (TS-B) 1kHz 10kHz 12.5kHz 12.5kHz 12.5kHz 12.5kHz —PSRHZ

Table 1

UX-R91E - this receiver unit has all the functions
of a normal car radio and more, as it covers medium
wave from 520kHz to 1630kHz with selectable step
rates of either 10 or 1kHz. The v.h.f. broadcast band of
76-108MHz is also fully covered in 10/1kHz steps.
This covers the frequencies used by some East
European countries as well as our own domestic
coverage of both national and local stations. The
frequency of reception and also the stereo balance
may be set from the IC-901E. Scanning rate in this
band is 100kHz or 10kHz. From 108 to 137MHz, the
air band is also covered using the a.m. mode of
reception. From here the reception mode changes
back to f.m. and continues up to 236MHz which
encloses boththe amateur and v.h.f. marine frequencies,
not to mention the various small bands set aside for
such things as radio microphones. The rest of the
official v.h.f. band is missed out and reception, using
f.m., begins again at 300MHz and ranges upto 950MHz
with a gap between 500 and 800MHz. This unit has the
coverage of a scanner and could possibly replace one,
especially as the frequency and mode are, controlled
from the front panel of the IC-901E.

UX-S92A/E is an s.s.b. or c.w. unit which extends
the v.h.f band allowing multi-mode working on
144MHz and f.m. on u.hf. The v.hf. antenna is

extraneous signals that could impinge upon a normal
multi-way cable over this length.The booklet gives
several suggestions for positioning the control unit
remotely within this area of the car, including on the
vanity mirror.

Also mentioned in the booklet are several other
options, such as tone squelch for use in a selcall
facility, which has an answer-back detect feature. This
gives an indication that the other station is both
operational and has received the call. As a further
addition a d.m.t.f. (dual tone multi frequency) unit
allowsthe use of the code squelchand pager functions.
This paging function is not the same as the national
system of paging, but is abeeptoneto alert youtoacall
which has the sub-audio tone present. This may be
turned off by the user. By using this facility one person
may call either agroup or a single persononacommon
channel, without others being aware of the traffic
going on at the time. PW

Summary

I found the IC-901 an unusual and excellent little transceiver, ideal for
cross-band and duplex working. The rig is full of potential for the caravanning,
camping, boating or motorcycling radio amateur. It really is versatile and I
think the term ‘mobile’ does not do it justice.

The IC-901E is available from Icom (UK) Ltd., Sea Street, Herne Bay,
Kent CT6 8LD. Tel: (0227) 363859. The basic transceiver costs £799.00,
the UX-RIIE costs £TBA and the UX-S92E costs £379.00. We would like
to thank Icom for the loan of the review model.

coupled through this unit and then to the antenna
proper. A connection is available for the Morse key on
the back panel of this unit. Two further interfaces are
available to enable the main body of the IC-901 to be
mounted remotely in the boot of the car, leaving only
the control unit, microphone and front panel in the
passenger area of the vehicle. When this method of
mounting is employed, the supplied interconnecting
cable is no longer used, but is replaced with a fibre-
optic link. This would give an excellent immunity to
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SALES HOTLINE 021 552 0073

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

ICOM's popular dual bander, 25 watts on both

go to make agreat pack- bands, great looking and readable display, full
age and we add further duplex capability, 40 memories and input moni-
value still. tor for instant repeater check. All you need add

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

is an antenna and we have taken care of that.
Regular retail prices:

you order your Jupiter |l (and £20 off RRP!) IC-3210 £499.00
Broadband mag-mount antenna ........ £14.95
£299, 00 «s SAVe £39.90 | | Total reguiar price .............co.... weee £513.95
Raycom package price ................ .. £479.00

SAVE £35!

Raycom Credit Card is available on this pack,
just £48 deposit and monthly payments of just

SPECIAL OFFERS

With every scanner or HF receiver
purchase made mentioning this advert we

| £18! Why wait, send for written details now! |

will give you a copy of HIGH IN THE SKY, a
new listeners quide to the Aircraft Bands.

Please ask for details of our extensive
Second Hand Equipment List, there are
many bargains to be found, and all the
equipment has been tested by our workshop
and carries a 3 month warranty.

STOP PRESS

Yupiteru MVT-6000 is now available,

25 to 550 Mhz and 800 to 1300 Mhz,in

a mobile / base scanner for only £ 349.00
Including a free accessory pack Il y

ICOM IC-R7000

ICOM's latest addition to the family, the 725
gives a tull 100 watts of multi-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:

ICOM IC-725

IC-725 £759.00

FM TX/RX (AM RX) board.................. £40.00

20 Amp PSU £129.99

GSRV Vz-sized antenna ..............ccceeeene £14.95
An unbeatable offer from Raycom - £30 off the Fist mic £21.00
retail price and a free Bearcat handy scanner Total regular price

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
avallable - just £96 deposit and £36 per month!

£959.00 .. save £130.00 |

L

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!

L £281 Why wait, send for written details now!

WITH THE GRAND OPENING OF OUR NEW AMATEUR SHOP

RAYCOM ANNOUNCES NEW DIRECT PHONE NUMBERS

and HELP LINE 021 552 0051 ( 73's and 51's )

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 dlick-stop dial.
Save money with the RAYCOM STARTER
PACK - it's unbeatable value - just look!

Regular retail prices:

FT-747GX £659.00
Raycom RX mod.........cccoeunmnuriecersenee £59.00
20 Amp PSU £129.99
GSRV Yz-sized antenna ..........cceevene. , £14.95
Fist mic . £21.00
Total regular price .............ccceeervernnen £883.94
Raycom package price................... £749.00

SAVE £135!

Raycom Credit Card is available on this pack,
just £77 deposit and monthly payments of just

YAESU FT-470

Yaesu's new dual bander
is ex-stock at last and
packed with features -
dua! 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
information sheet.
Regular retail prices:

J

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 .................... ... £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
\_E161 Why wait, send for written details now!

/
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"COMMUNICATIONS SYSTEMS LIMITED

1

./

RAYCOM gives you more BUYING POWER

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

ORDERING INFORMATION

WE STOCK [COM, YAESU, BEARCAT, MFJ,
BUTTERNUT, CUSHCRAFT, AEA, TONNA,
NAVICO, TEN-TEC AND WELZ AMONG
MANY OTHERS. SEND SAE FOR FULLLIST.

RAYCOM COMMUNICATIONS SYSTEMS LIMITED, INTERNATIONAL HOUSE, 963 WOLVERHAMPTON RD, OLDBURY, WEST MIDLANDS B69 4RJ. TEL 021-544-6767, Fax 021-544-7124, Telex 336483 IDENTI G.

RAYCOM

TEL: 021-552-0073

IPHONE BEFORE 4PM FOR NEXT DAY
DEUVERY BY COURIER (£15.00) - OR 2PM
FOR DEUVERY 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!

INFOLINE 0836-771500 5-Spm (weekdays)|

OPENING HOURS 9-5.30 MON TO SAT,
LATE NIGHT FRIDAY ‘TIL 7 PM. 730E RAY
GAKDH, AND JULAN.
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RAYCOM EXCLUSIVE ACCESSORIES AND UPGRADES

The Yaesu FRG-9600 has always been a desirable scanner since its’
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.) Raycomoffers ex-
clusive upgrades to new or existing units.

FRG-9600 MARK I
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 celiphones. Please send S.A.E for
an information leaflet.

Grand opening offer, to Celebrate the
Launch of our new Showroom.

Yupiteru MVT- 6000
25 to 550 Mhz and
800 to 1300 Mhz,

ONLY £349.00 inc
accessory pack.

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

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 transtormer 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 R1320

L A K 2

makes a worthy addition to any shack!

R1320 13.8 v 20 amp PSU £129.99 inc. VAT

-
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FRG-9600 standard 60-905MHz
FRG-9600 Mark Il 60-950MHz
FRG-9600 Mark V 0.15-950MHz ............
FRG-9600 Mark Il pack ..........cccceveuveeenne
FRG-9600 Mark V pack ........c...cceeceeuenne
Standard to Mark Il upgrade
Standard to Mark V upgrade .................. !
Raycom Mark |l 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 supplied
RA519
Type Discone 8+8
Length 1.7 metres
eight 1 Kg

HR1300 discone

BB-145S

BROADBAND MAGMOUNT

Another exclusive Raycom import, the
BB-145S ia a broadband % wave mag
mount antenna for mobile scanners
and 2 metre transceivers. Supplied com-
glete with 4 metres of quality co-ax and

L259 plug, this easily 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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MORE BARGAINS
AT PICKETTS LOCK

THE LONDON AMATEUR RADIO SHOW

WE HAVE BEEN FORTUNATE IN PURCHASING A LARGE QUANTITY OF
YAESU FT 747 TRANSCEIVERS DIRECT FROM OUR AGENT IN JAPAN
AND WE ARE PLEASED TO BE ABLE TO OFFER THESE AT THE

e

-
92
AVAILABLE WITH NO DEPOSIT AND

48 MONTHS TO PAY —£16.76 PER MONTH
(SUBJECT TO STATUS) APR. 29%

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

AMAZING PRICE OF

£499 INC VAT.

THE FT747 HF TRANSCEIVER SSB/CW/AM (AND
OPTIONAL FM) 100 WATTS PEP QUTPUT ON ALL HF
BANDS AND GENERAL COVERAGE ON RECEIVE.
100kHz — 30MHz, DUAL VFO 20 MEMORIES.
ALTOGETHER A SUPER ECONOMICAL HF

TRANSCEIVER
o

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

32

CAPACITORS, ROLLER COASTERS
AND 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 CRRCD LOOP ANTENNAS

@ It has a very high Q

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

@ Has a bandwidth from 3kHz to 50kHz

@ it has an SWR of 1.4 10 1 at the very least, 1.11c 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.

COST OF THE TWO AERIALS—ONLY £665.50+£30.00 péy R sslam | LQE“DWQ
THIS OFFER INCLUDES CONTROL BOX, CLAMPS AND CABLES. FAX: 0695 29125 B S

BUY THE BEST — BUY

SPC-300D .
SPC- 30000T Y M
B Forial i
SOLID BRITISH ENGINEERING 'STAY TUNED FOREVER

AT.U
BRITISH WORKMANSHIP AT ITS BEST

*New PropucT FRom (RRCO)
AS-305 AERIAL SWITCHING UNIT
1-160 MHz, 3000 Watts PEP. £64.95 + £3.00

*NEW PRODUCT

1-30 MH.z 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,

send to:

AND SEE
US ON OUR
STAND AT THE
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The PW Badger Cub

The PW Cub is a crystal controlled 144MHz f.m.
transmitter which operates from a 12V supply and
gives about 2W of r.f. output. It was originally
designed to complement the PW Badger 144MHz
receiver featured in the October 1988 PW. because
of this, a ‘netting*facility has been incorporated in
the circuit of the Cub to enable easy tuning of the
receiver. Also on the board is an antenna change
over relay which can also be used to supply both
power and antenna connections for the Badger.

Block Diagram

Shown in Fig. 1.1 is the overall block diagram of
the PW Cub. Use this in conjunction with the circuit
diagram Fig. 1.2 and the following description. The
crystal oscillator TR1 is a standard Colpitts
oscillator running at just over 122MHz on standard
fundamental frequencies. Trimming to exact
frequency is achieved by adjustment of a series
capacitor for each channel crystal. The output of this

oscillator is phase modulated by the output of TRS,
which follows a microphone amplifier and may also even if the audio is turned to a high setting. Starting in this
contain an audio tone burst for repeater access. The The audio stages are straight forward amplifiers issue Mike Rowe
phase modulated signal is fed to a tuned buffer with the microphone gain control (R17) feeding into ’
amplifier TR2, which is a BF244 f.e.t. TR10. Thus providing sufficient gain to give G8JVE describes
The following stages are frequency multipliers limiting action with diodes D2 and D3. Roll-off of | this addition to the
with TR3 being a tripler stage and TR4 and 5 are the audio high frequencies is provided by C44 PW Badger
both doubler stages to the final frequency of across the deviation control R23. Transistor TR9 S A
144MHz. The first two multiplier stages are f.e.t.s, provides post clipping gain to drive the phase {ur ning 11 into a{l
to give less loading and so. better Q of the tuned modulator transistor and the network comprising of ideal low-cost ng
circuits. The second doubler, TR4 has a capacitive R28, 29. Capacitor C49 provides further low pass for 144MHz f.m.
tap to reduce loading and to match the input filtering. Overall maximum deviation is set by R23.
impedance of the final bipolar doubler TRS. In the prototype, over 5kHz of deviation was
Capacitors C25 and 26 serve to both tune the obtainable.
doubler stage and match into the driver stage TR6, a The tone burst amplifier uses a 4093 type
BSX20 type transistor. This stage is fitted with a c.m.o.s. NAND Schmitt trigger, with the first gate
small heaksink as it dissipates some heat. Capacitors and associated components controlling the length of
C28 and 29 tune this stage and match into the final the toneburst. Refer now to the waveform and
p-a. transistor TR7, which is fitted with a substantial timing diagram, Fig. 1.3, along with the circuit.
heatsink. This transistor is an r.f. power type On applying 12V to the circuitry, pin 2 of ICla
MRF237 in a TOS can. follows the charging curve of C54 via R32. At
The r.f. energy is tuned and filtered through a around half supply rail, the gate changes state and
network comprising L7 through to C38 where it is the output on pin 3 goes low once more. Gate IC1b
applied to one set of contacts on relay RL1 and has, during this period of a high level on pin 8, been
ultimately to the antenna. The other pair of contacts oscillating with a frequency controlled by C55 and
on RL1 are used to provide 12V power to either the R33, and is set at 1750Hz later. These gated
Badger on receive, or the Cub on transmit. On oscillations are allowed to reach R36 when the
receive, if the Net switch is pressed, then only the switch 52, connected to pin 13, is as shown. If Pin
Cub's oscillator and multiplier stages are energised 13 is taken to the negative line, then this gate is
which the Badger may then be tuned into. As the inhibited and no tone oscillations are produced. Fig 1.1: The overall
microphone is not ‘live’ at the time of pressing the Integrated circuit IC1d is, at present, not used and so block diagram of the
netting switch, no ‘howl-round’ shriek should occur both inputs are tied to negative. PW Badger Cub.
P
D__ Mic I Phase Tone
amp mod burst
Ant.
o
o
o Osc. Buff. X3 X2 X2 Driver pa. Filter
o 12MHz 12MHz T 3MHz ] 72MHz F 144MHz 7 144MHz I“ 1aMHz ] B Relay f—=To RX
o e—
+12V— :c:g\)/(
T
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TIMING DIAGRAM IC1

A

Fig. 1.3 . Waveforms to be found
on some of the pins on IC1.

Shopping List

Resistors

0.25W 5% Carbon film
4.7Q 1 R12

12Q 1 R16

33Q 3 R3,6.9
270Q 1 R27
470Q 2 R7.,31
560Q 1 R21
1.0kQ 1 R28
2.2kQ 2 R13,29
3.3kQ 2 R10,15
47kQ 2 R20,26
6.8kQ 2 R4,19
10kQ 2 R25,35
27kQ 1 R1

39kQ 1 R2

47kQ2 3 R14,18,22
100kQ 4 R5,8,24,30
220kQ 1 R11
270kQ 2 R32,34

Variable 5mm Cermet p.c.b. mounting

50kQ 3 R17,23,33
1IMQ 1 R36
Capacitors

Miniature Ceramic plate

8.2pF 1 C50

22pF 3 C26,36,38

33pF 3 C1,21,37

68pF 1 C15

100pF 2 Cs5,7

150pF 1 C20

220pF 1 C4

560pF 1 cn

inF 6 C3,12,16,35,39,52
10nF 17 C6,8-10,13,14,17-19,22-

24,27,30,32,49,57

Miniature Polyester

22nF 2 Ca4,55

0.1uF 1 C56

Min Electrolytic 16V radial leads
1IwF 1 C31

4.7uF 6 C40,41,43,46,48,54

10uF 4 C42,45,47,51
Min Electrolytic 25V axial leads
100uF 1 Cs3

Trimmers film

2-22pF 3 C25,28,29
5-65pF 2 C33,34
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Trimmer ceramic

5-30pF 1-6 C2 and similar for additional
channels

Coil data

Coil types are of the Toko S18 type available

from Bonex

Coil Core Colour

L1 Ferrite White

L2 Ferrite Violet

L3 Ferrite Yellow

L4 None Orange

LS None Yellow

L6 None Blue

Other coil details

L7 3turns 24s.w.g. 5mm i.d.

L8  4turns 24s.w.g. 3mm i.d.

L9  4turns 24s.w.g. 3mm i.d.

L10 4turns 24s.w.g. 3mm i.d

L11  1turn 24s.w.g. 3mm i.d.

RFC1, 22 turns 26s.w.g. on FX1115 ferrite bead
FB Thread an FX1115 ferrite bead on a 22s.w.g.
wire link

Semiconductors
Transistors

BC237 3 Tr1,9,10
BF244 4 TR2-4,8

BSX20 2 TR5,6
MRF237 1 TR7

Integrated Circuits

4093 1 iC1
Diodes
1N4001 1 D1

1N4148 4 D2-4,6
1N5401 1 D5

Miscellaneous

Crystal 12MHz range, S18 single screening cans;
Relay Bonex Part No. 610067; s.p.s.t. Min toggle
switch; Push to make switch; Heatsink for TR7;
Ferrite beads FX1115 5 off; Veropins; 1-pole 6-way
rotary switch; Min coaxial cable; Multi strand hook-
up wire; Mounting pillars; p.c.b.

All components for the prototype were obtained
from either Bonex or Maplin with the exception of
the crystals which are avaliable from Golledge
Electronics at £5.50 per channel or £30 inclusive of
VAT and P&P, for a set of 6 channels of your choice.
Ask for the PW Cub crystals and the channels or
frequencies required.

The PW Cub shown
mounted in the
Badger box. It may
be seen that only one
crystal has been
fitted, although there
is space for six.

The screens are
visible low down
towards the left hand
side of the board,
separating the r.f.
lcoils.

HOW
MUCH ?

HOWw

DIFFICULT




Wanna Swap!

Send your swaps to our editorial office in Poole,
no traders...we do check.

Have a 10kg box full of new components, thousands of items all useful.
Would exchange for valves of any description. Ken, Tel: Selly Oak 3688

Have Trio communication receiver 9R-59DE and operating manual, would
exchange for photographic equipment. S Barnes Tel: Brookwood Surrey
3678

Have 2 weeks holiday for two in my home in Greece.Would exchange for
commercial Marine distress/safety frequencies watch receiver h.f. or v.h.f.
Write for details to: Kromidakis Mikali, Skines Kydonias, Xania Kriti,
Greece.

Have Sharp MZ80K computer with Epson Mx80F/T printer plus much
software. Would exchange for a Packet TNC or 144MHz f.m. transceiver.
M. Costello 3 Northern Avenue, Henlow Beds, or Tel: 0462 815533

Have NAD Electrostatic headphones with separate power unit, plus
Maxcom 4E legal f.m. CB. Would exchange for a realistic DX100 receiver.
Tel: Cranwell 61130

Have R206 receiver and or cash adjustment. Would exchange for FRT-
7700 a.t.u.,, FRV-7700 v.h.f. converter and matching speaker. Keith
Heselton, 3 Upavon Court, Penhill, Swindon, Wilts SN25HD

Have many types of valves. Would exchange for complete copy of Wireless
World Radio Valve Data 7th edition. Also looking for comprehensive CV
to civilian valve conversion book. R. Southall. Tel: Lincoln 20520.

Have f1300 lap-top computer MOD200 3 x 24K RAM, DS3.5in disk drive,
lots of programs and disks, DMP105 fast printer and six ribbons, eight
manuals, newsletters, bar-code wand, RS232 tester. A total working system.
Only six months old, all boxed as new. Would exchange for v.h.f./u.h.f.
hand-held or_very good 430MHz hand-held plus cash adjustment, or
430MHz mobile with power, no cash. Tel: (0473) 85203.

Have Philips 4307 7in reel-to-reel tape recorder or Eddystone 640RX.
Would exchange for Eddystone EA12 or 888A amateur only receiver. R.E.
Kay G3NSW, 7 Lea Drive, Blackley, Manchester M9 2AL. Tel: 061-759
7084.

Have FDK Multi-700AX 144MHz 25W transceiver in good working order.
Would exchange for base type scanner. A. Hopkins, 104 Everill Gate Lane,
Broomhill, Wombwell, Barnsley, South Yorkshire §73 0Y]J.

Have a Handie v.h.f. 144MHz American model covering 140 to 170MHz,
battery pack and speaker mic. Would exchange for a video camera. Paul
Daly. Tel: 01-961 6627.

Have Trio 144MHz f.m. hand-held transceiver. Would exchange for Drake
RV-7 remote v.f.o. for use with Drake TR7 transceiver. Also have KW E-
ZEE match and KW SWR meter for consideration. Stan G3XON. Tel:
Guildford 36953.

Have Trio h.f. transceiver. Would exchange for 144MHz multi-mode or
dual band mobile, w.h.y? Dave. Leave a message on GB7AAA for G1BGF.

Have Collins R361, 432MHz receiver, BC1000 (WS31), Commodore Pet
computer, components from post WWII era, including tens of valves, coils
on ceramic formers, HF transformers. Would exchange for any of TX12,
a.t.u. matching TX12, B47, R216, Pye Westminster. P. Werba G7FXO. Tel:
(0929) 4235805 evenings.

Have Data General DG-1 portable personal computer with full size l.c.d.
screen, two 720K disk drives, internal NiCad pack, mains p.s.u., NiCad
cgarger adn carrying case. Complete with MSDOS 3.21, IBM BASIC and
various software. Would exchange for Yaesu FRG-9600 or similar v.h.f./
u.h.f. receiver or a modern colour video camera/camcorder. Also have
Genicom 3400 wide carriage line printer with serial interface and Digisolve
CC2123 V21/23 Hayes-compatible Modem. Would exhcnage for FRG-7 or
similar general coverage h.f. receiver. Mike Gathergood G4KFK, 24 New
Road, Datchet, Slough, Berks SL3 9JB. Tel: (0753) 40520.

Queries

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

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

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

3: All letters asking for advice must be accompanied by a stamped, self-
addressed envelope (or envelope plus IRCs for overseas readers).

4: Make sure you describe the query adequately.

5: Only one query per letter please.

Back Numbers & Binders

Limited stocks of many issues of PW for the past years are available
at £1.80 each including post and packing.

Binders, each aking one volume of PW, are available price £3.50 each
(£1 P&P for one, £2 for two or more).

Send all orders to the Post Sales Department.

Subscriptions
Subscriptions are available both in the UK and overseas. Please see the
advertiseent on page 19 for the latest prices.

Constructional Projects
Each constructional project is given a rating to guide readers as to its
complexity.

Beginner: A project that can be tacklied by a beginner who is able to

identify components and handle a soldering iron fairly competently.
Intermediate: A fair degree of experience in building electronic or
radio projects is assumed, but only basic test equipment is needed to
complete any tests and adjustments.

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

Components for our projects are usually available from advertisers. For

more difficult items a source will be suggested in the article. Kits for §

many of our recent projects are available from CPL Electronics and FJP
kits, both of who advertise in the magazine.

The printed circuit boards are available, mail order, from the Post Sales
Department - see page 72 for the latest prices.

Mail Order

All PW services are available Mail Order, either by post or using the
24hr Mail Order Hotline (0202) 665524. Payment should be by cheque
(overseas orders must be drawn on a London Clearing Bank), Access,
Mastercard or Visa please.

Wireless Line
This is an information service for the radio enthusiast, updated each
Friday. Calls|cost 38p per minute peak time:and 25p per minute off-
peak. The number to ring is: (0898) 654632.

R e I o o T e
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PROFESSIONAL EQUIPMENT
AT AMATEUR PRICES

1 GHz Universal
Counter Timer

B This high quality, 10Hz to 1GHz multiple 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
Modes. A HOLD switch allows you to hait the display whilst the count
continues. The unit has heavy-duty rubber feet and a fold-away tilt
stand. Supplied with a 2m mains lead, a 1m lead with a BNC plug at one
end and red and black crocodile clips at the other, plus a comprehensive
operator's manual.

)]

* 20MHz Triple-Trace |
Oscilloscope

1 |

A precision laboratory 3 channel — 3 trace oscilloscope.packed with &
features you'd expect to pay TWICE the price for: %
* Sensitive vertical amplifier ImV/div allows very low level signals to 3

be easily observed * 150mm rectangular CRT has internal graticule
to eliminate parallax error % X-Y mode allows Lissajous patterns to be
produced and phase shift measured * TV sync separator allows
measurement of video signals * 20ns/div sweep rate makes fast
signals observable * Algebraic operation allows sum or difference of
Channel 1 and 2 to 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

AN INCREDIBLE
PRICE OF ONLY

3497

*| Multipurpose |
. Dip Meter

A muitipurpose 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
audio signal output is also

provided for connectiontoa &
crystal earpiece. Battery check N
function. Supplied with a
comprehensive operator's manual.

/Y1, £ ELECTRONICS

REDIT CARD HOTLINE

"R =
0702 554161

PHONE BEFORE 5PM FOR SAME DAY DESPATCH

POP INTO A MAPLIN SHOP TODAY AND DISCOVER
A UNIQUE SHOPPING EXPERIENCE

All items will be on sale in our shops in Birmingham, Bnstol, Leeds, Hammersmith. Edgware. Manchester,
Nottingham, Southampton, Southend-on-Sea, Reading and Newcastle.

Atter 5pm you will be connected to our 24 hour answening service with which you can lsave your order. Please have :

ready your Customer Number, reference numbers, and Creoit Card detads when you telephone.
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| Co-Axial
Cable Stripper |

This handy stripper tool will quickly
become indispensable. Removes
the inner and outer sheath
of co-axial cables
simultaneously and will
accommodate cables from
4mm to 7mm diameter.

All items subject to availability

s e
. ] !

+ | Order Coupon Send this coupon to P.0. Box 3, Rayleigh. Essex SS6 8LR
:‘ Quantity Description Code Price

:

5

Eq I'ovd;vbe:mm'd

e Name | SR O e o m’%;ﬁ'&c"’&m

E w10,

. Address Add Carriage 75p

:' = Post Code Total

s 1 authornise you to debit my Credit Card account for the cost of goods despatched.
 cregtCaraNo. || | | [ [ | [ I [TTTITTT]

E Access Amex Visa Delete as required.

;. Ifordering by Credit Card please sign
Expiry date of Credrt Card

37



RERWOUID: wmncee

e ROH/VFOCH
FiocK~ VoM

Z
i 9 C:

m‘?sckw. vox
SEND/RECS PROC ~ALC/PWRs ATT M i ol

Every once in a while, something comes along which marks a
true turning point in amateur radio equipment. Such was the case
when Trio-Kenwood introduced the TS-120 series; the first of the
small solid state HF transceivers to appear.

Following the trends of the last few years towards more “sophist-
icated”” equipment (really meaning more and more complicated),
we have seen Kenwood engineering directed more towards
better performance, particularly in HF transceivers; performance
whic};1 has become a standard of excellence for others to try and
match.

The culmination of Kenwood design thinking is @ new transceiver
which I think is annther turning point in HF equipment. This is the
TS-140S, and I can tell you that reading the enthusiastic
comments coming from happy owners, [ can confidently say that
the TS-140S is the “HF transceiver of the year.”

The TS-140S continues the successful “1” series, which began
with the TS-120S, developed into the TS-130S and has now
reached what I consider to be that new direction in amateur radio
equipment. In the TS-140S, Kenwood designers have given the

L
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user a receiver section with real performance which matches
today's expectations, and remember that Kenwood have consis-
tently set the standards for many years.

It is almost impossible for any manufacturer to give every
potential customer everything that the customer wants, but there
is little doubt that many people have been asking for “simplicity”.
However, it is also possible to carry the *“‘simplicity” concept too
far, resulting in a transceiver which is certainly low priced but
lacks faciliies which many users see as essential. | happen to
'tl)'eSli?lll»eO Sthat Kenwood have achieved the right balance in the

In my opinion, the TS-140S in combining performance with
simplicity at an attractive cost is giving real satisfaction to the radio
amateur who wants to enjoy his hobby of communicating, rather
than counting the buttons on the front panel.

73.
John Wilson
G3PCY/5N2AAC

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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KENWOOD

TS-790E — Just when you thought it was impossible

Impossible to design and produce a multi band VHF/UHF
transceiver which would render all others obsolete? But this
is what Kenwood have done with the TS-790E, in the same
way that the TS-940S set new standards which have not yet
been beaten, or the TR-751E 2 metre multimode, which is
still without any serious competition. Kenwood have the
magic touch which gives the customer what the customer
wants, in a package which is easy to use, performs like a
dream, and is simply a delight to own.

The TS-790E gives you all-mode operation on 2 metres, 70
centimetres, and with an optional internally fitted section
adds 23 centimetres as well. Power output is 45 watts on 2,
40 watts on 70, and 10 watts on 23; and there is little doubt
that the receiver performance will better any previous
transceiver.

It is fashionable in some quarters to sneer at the
microprocessor, but Kenwood write the software in their
processors with the aim of giving the user complete control
over a wide range of facilities and not confusing the issue. In
this respect, the TS-790E adds a new dimension to VHF
operating, with its dual (triple) band monitoring, cross band
operation, full duplex facilities, and a wide range of features
to make life easy for the operator.

John Wilson
G3PCY/5N2AAC

TS-790E £1,495.00 inc VAT

LOWE ELECTRONICS LID.

Chesterfield Road, Matlock, Derbyshire DE4 S5LE

Telephone 0629 580800 (4 lines)

Sole Appointed UK Distributor for KENWOOD Amateur Radio
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A Collinear for 144MHz

Collinear antennas offer advantages over the normal
quarter or half wave antenna, but good all round
coverage and increased gain over the smaller antennas
are tempered by an increasein cost. With this in mind,
1 decided to develop a simple collinear that was also
cheap to construct.

Loading coils and ground planes always seem to
cause problems for the home constructor. To minimise
these problems this antenna is based on the ‘J pole’
which requires only one loading coil and no earth
plane. The overall constructionis showninFig. 1. The
antenna is made up of three main parts, each of which
is made from aluminium tubing. The lower and upper
pieces are a sliding fit into the main stem tube. These
pieces are constructed from 1/4in tube with a sidewall
thickness of 20s.w.g., whilst the main stem is made
from 3/8in tube also with a sidewall thickness of
20s.w.g. These are obtainable in 4m lengths from
aluminium suppliers.

Construction

Starting with the loading coil, the assembly is
constructed on a 75mm long piece of Type 66 nylon
rod with a diameter of 16mm (Fig. 1 shows the cutting
and drilling dimensions). If making your own pieces,
then a 7mm drill normally gives a clearance hole
suitable for the 1/4in required for the top section, and
a 10mm drill should prove adequate for the other hole.
The recommended self tapping screws will penetrate
both walls of the tubing. Using a file, flatten an area
which will give better clamping to the coil when the
time comes to make connections.

The coil itself is formed by winding 6 close spaced
turns of 1mm enamel covered copper wire on the rod,
leaving sufficiently long tails to make the connections
later on. When completed the wire ‘tails’ should be
pushed through the 1.2mm cross holes. Then, scrape
off the enamelling where the connections are to be
made.

Cut the top element to the correct length as this
requires no other work, but the main stem should be
cut some 16-20mm longer as shown in the enlarged
view diagram. A 1.7m length piece of the 1/4in tube is
used toform the feed section of the antenna. If available,
a hard former of 45mm diameter will allow the bend
to be made with more accuracy and ease. A point
780mm from one end of this piece, is to become the
centre point of the curve. Finally cut the short leg to the
correctlengthof 737mm as showninFig. 1. This gives
two legs of uneven length, the longer one willbe inside
the main stem giving more strength at the spacing bar
support point. The shape is correct when this piece
lays flat afterwards. Assemble the three pieces together
using Fig. 1 as a guide, and check the continuity
between the feed point and the top section of the
antenna. Any reading greater than about 0.1Q should
be corrected. The loading coil must now be made
weather-proof by several coats of a good marine
polyurethane varnish.

Setting-up

Support the antenna as high up as possible and in
the open, make temporary connections of the coaxial
cable with crocodile clips and check the v.s.w.r. using
a frequency of 145.300MHz. It should possible to
achieve a v.s.w.r. reading of 1.1:1 or lower at this
frequency. PW
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Build your own Collinear Antenna for 144MHz. G4WUP
shows you how in this short article

Fig.1.
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made available from

PW at a cost of £10.95 inclusive of VAT, post and packing.

Ask for the PW March '90 Collinear Spacers.
for delivery.

Shopping List

Tm 3/8in (with 20s.w.g. sidewall) tubing
1.23m 1/4in (with 20s.w.g. sidewall) tubing

1.7m  1/4in (with 20s.w.g. sidewall) tubing
160mm of 15mm diameter Type 66 Nylon rod
750mm of Tmm (20s.w.g.) enamelled copper wire
2 off No. 4 by 12mm panhead self tapping screws

Please allow 28 days

£ 18.00
HOwW
DIFFICULT

Intermediate

2 off No. 6 by 12mm panhead self tapping screws

Polyurethane varnish
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Theory

Reading & Understanding
Circuit Diagrams

(with a bit of theory thrown in)

How do we know
when the antenna
and network are
resonant and
presenting the
correct value of
resistance to the
transmitter?
Directional
wattmeters or
reflectometers are
an answer, Ray
Fautley G3ASG
explains.

42

Let’s start with a couple of questions.

(i) Why are directional wattmeters so-called?

(ii) What are they used for?

Directional wattmeters are so-called because,
when connected between a source of power and a
load, they are able to differentiate between power
flowing in one direction - from source to load -
which is the direction it is supposed to go; and
power flowing in the opposite direction - reflected
from load to source - which is the direction it is not
supposed to go. In other words, directional
wattmeters can indicate power flowing in different
directions. They are also called ‘reflectometers’ as
they are able to indicate reflected power, another
term for the power flowing the ‘wrong way’ from
load to source. They can be used:

(i) To measure power into a resistive load (in
watts) (ii) To measure standing wave ratio (s.w.r.)
existing on an antenna feeder (iii) To indicate when
the power reflected back to a source (such as a
transmitter) has been reduced to a minimum. If they
can be used to measure power into a resistive load,
then they can also be used to measure power into an
antenna, provided that the antenna and feeder
together may be represented by a particular value of
pure resistance.

To illustrate this, look at Fig. 23.1. Assume that
the transmitter requires a load of S0Q and that the
directional wattmeter has been calibrated to measure
power correctly when connected to a resistive load
of 50Q. If these assumptions are correct, the only
measurement we need to make is that of the voltage
appearing across the 50Q resistor (after the
transmitter has been switched on!) to determine the
power dissipated in the resistor. From P = E¥/R

If the measured voltage across the resistor is, say
S0V r.m.s., the power in the resistor will be:

50° 50 x 50

= 50W

50 50

So, all we really need is an r.f. voltmeter! Well,
that’s all right as long as the load is a pure resistance
of 50Q. What happens if it isn’t? Well, the
wattmeter will still only read the voltage across the
load and if the load is complex with a reactive
component, the reading on the wattmeter scale will

be very far from indicating the true power in the
resistive part.

Remember only resistance dissipates power and
the voltage measured by the meter would be that
appearing across the whole complex load, not just
the voltage appearing across the resistive part. So,
what’s inside one of these reflectometers? The main
components are shown in Fig. 23. 1. A brief
description of operation in matched and un-matched
conditions follows.

Matched Condition

When the output terminals are connected across a
pure resistance, say 50Q: (i) The r.f. voltage across
C2 will be in phase with the line voltage at point X
(ii) The r.f. current through T1 primary will be in
phase with the line voltage. (iii) The r.f. voltage
developed across R1 will be in phase or exactly
180° out of phase with the r.f. voltage across C2.
depending on which way round T1 secondary is
wired.

It should be connected so that the R1 voltage is
180° out of phase with C2 voltage, thus is the two
r.f. voltages are made to be equal, the resultant
reading on the r.f. voltmeter will be zero. That is, no
reflected power.

Un-matched Condition

When the output terminals are connected to a
complex impedance such as would appear if a
random length of wire and an earth were to be
connected to the output terminals. (i) The r.f. voltage
across C2 would still be in phase with the line
voltage at point X (ii) The r.f. current through T1
primary would not be in phase with the line voltage
(iii) The r.f. voltage across R1 would change, both
in phase and amplitude (iv) As the two voltages
applied to the r.f. voltmeter, one from C2 and the
other from RI1, are neither exactly equal in
amplitude nor exactly opposite in phase; the r.f.
voltmeter will read, indicating a mis-match.

To enable the directional wattmeter to read
forward power when connected to a pure 50Q load,
the connection to T1 secondary must be reversed by
a switch, thus enabling the two voltages from C2

IWRM238

Outo—

—oO In

Directional
Watt meter 50Q

]
T—o——o' o—

Fig. 23.1
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Input o jL ury 0 Output
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and R1 to add together instead of subtracting. This
forward reading on the meter can be calibrated in
terms of power dissipated in 50Q. So, what is the
use of the directional wattmeter to the amateur
trying to match his antenna to his transmitter? Since
the meter is able to indicate reverse power, i.e.
power reflected from the load back towards the
transmitter;if there is any such reflected power one
thing he does know is that he has not got a match!
So given this as a starting point, where does he go
from there? In fact, this is the most usual case, for
unless the antenna itself has been designed and
constructed to present an impedance which is purely
resistive and equal numerically to the characteristic
impedance of the feeder to which it’s connected,
(with the directional wattmeter also intended to be
used at the same value of resistance) there will be
some indication of the reflected power, that is a mis-
match.

So, what can we do about this mis-match which
will certainly appear as soon as we attempt to
operate on a band for which the antenna was not
designed? Let’s assume that a simple random length
wire is required to be used on as many h.f. amateur
bands as possible. The only way to operate with the
maximum efficiency possible over several bands is
to ensure that at whatever the required frequency,
the antenna presents a resistive 50Q to the
transmitter. This can be achieved, but not for
nothing! The price is to use an antenna tuning unit
(a.t.u.). This device is an impedance matching
network covering the frequency range required,
usually all h.f. bands except for 1.8MHz. Top band
(1.8MHz or 160m) is often treated separately as it
requires a very large inductor when matching a
short length antenna. Another reason is that the low
power level permitted on this band allows the use of
smaller components with lower voltages and current
ratings than are required for use on the other bands.

We dealt with impedance matching in Parts 20 to
22 of the series, so we have already got some clues
for tackling the problem. In those articles, the way
ahead could be ascertained if we knew what the
actual impedance of the antenna was at the
frequency we wanted to operate. Indeed,
determining this antenna impedance either as a
series or a parallel network is quite a difficult task,
even if an impedance measuring bridge is available.

The average amateur is not likely to have access to
such a bridge, so what can he do? The answer is to
design an a.t.u. which is capable of operation over as
wide a range of frequencies and impedances as
possible. Where do we start? What do we define as:

(i) a wide range of frequencies?

(ii) a wide range of impedances?

The range of frequencies is determined by the
amateur bands to be convered, say 3.5 to 29.7MHz
(80 to 10m bands). The range of impedances to be
covered is much more difficult to assess. A realistic
approach is to use variable components which have
low minimum reactances and high maximum
reactances. This is to enable the reactive part of the
antenna impedance to be tuned out, and as this
reactance may be either inductive or capacitive,
variable inductors and capacitors having low
minimum values and high maximum values are
necessary.

A further problem is that as the resistive
component of the antenna impedance may be higher
or lower than that required by the transmitter (which
is commonly 50Q) and our a.t.u. must be capable of
converting upwards or downwards. From the
previous parts about impedance matching, it can be
seen that the way the matching components are
connected determines whether a step-up or step-
down or resistance results. The theoretical problem
of designing such an a.t.u. is very much greater than
the practical problem of actually using it to resonate
and match antenna systems to provide a 50Q
resistive load for the transmitter. It is the directional
wattmeter which is the important piece of
equipment, for all that is necessary is to vary the
a.t.u. controls until the reflected power indicated is
zero, whilst the forward power is maximum.

All the complicated impedance matching is then
done for you without having to determine first the
actual reactance and resistance of the antenna
system for each different amateur band. To cover as
many practical cases as possible, one of the
requirements therefore is for the matching
components to be connected in different ways to
enable both upward and downward matching to be
achieved. Possible ways of doing this will appear at
some later date, as the design and operation of a.t.u.s
is quite another story! PW

A directional watt-
meter is an
important piece of
equipment in the
shack. Most of the
work is done for
you while you
watch the dial as
you adjust the
a.t.u. controls.

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 will 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 Newcastle 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 SUS8.
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, Blackpool. 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 3onthe M42,

Continues over... —_
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south-west of Birmingham. Rally opens at 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 $22.
Admission 50p. Chris Pettitt GOEYO. Tel: 021-430 7267.

March 18: The Tiverton Radio Clubs Mid Devon Rally 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: Dover (YMCA) ARC are holding their QRP Convention
and table fair at Dover YMCA ARC, Dover. Doors open from
10.30am to 4.30pm. GOBPS. Tel: (0303) 276171.

March 25: The Cunninghame & District Amateur Radio Club will
be holding their rally at the Magnum Centre, Irvine.

March 25: The Pontefract & DARS 11th Components Fair will
take place in the 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 $22. Admission free. B.
Atkinson. Tel: (0977) 704067.

April 8: The 4th Launceston Radio Rally will be held in Launceston
College. There will be the usual traders, Bring & Buy, hot snacks
and a bar available. Doors open 10am with Talk-in on $22.
Maggie. Tel: (040921) 219.

April 8: The Cambridgeshire Repeater Group Amateur Radio
Rally will be held at the Philips Radio Communications - Catering
Centre, St Andrews Road, Chesterton, Cambridge. Doors open
10.30am, auction items accepted from 9.30am. G.M. Gardner
GOHEM. Tel: (0799) 23689.

April 8: The Swansea ARS are holding their 9th Amateur Radio
Trade Rally in the Swansea Leisure Centre. This is situated on
the A4067 Swansea-Mumbles coast road. There will be trade
stands, catering facilities, a licensed bar, bookstand, Bring &
Buy, etc. Roger Williams GW4HSH. Tel: 0792 404422.

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

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

April 22: The Marske rally will be held in the Marske Leisure
Centre, Marske by the sea. Doors open 10am. Mr Phoenix
G7CBR, 1 Conway Road, Redcar, Cleveland. Tel: (0642)
48005.

April 29: The Bury Radio Society will be holding its annual
Hamfeast at the Castle Leisure Centre, Bolton Street, Bury.
Doors open at 11am (disabled at 10.30am). Talk-in on 522 and
SU8. Catering facilities and a licensed bar are available as well
as the giant Bring & Buy. C. Marcroft G4JAG, Mosses
Community Centre, Cecil Street, Bury.

*May 13: The VHF Convention will take place at Sandown Park
Racecourse, Esher, Surrey.

*May 13: The Yeovil Amateur Radio Club will be holding its 6th
QRP Convention in the Preston Centre, Monks Dale, Yeovil.
D.J. Bailey GIMNM, 7 Thatcham Close, Yeovil, Somerset
BA21 3BS.
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*May 20. The 33rd Northern Mobile Rally will be held at the
Great Yorkshire Show Ground, Harrogate. Mike GOMKK. Tel:
(0423) 564353/507653.

May 20: The 7th National Amateur Radio Car Boot Sale will be
held at the new venue of Stockwood Park, Luton. This is easier
to get to (not far from junction 10 on the M1). Private sellers £7
in advance or £9 on the day, traders £20. Clive G4ENB. Tel:
Luton 27907.

May 20: The Cambridge & District ARC are holding their 5th
Annual Rally & Radio Car Boot Sale at Coleridge Community
Centre, Radegund Road, Cambridge. Doors open at 10.30pm.
Brian G4TRO. Tel: (0223) 353664.

May 27: The 14th Annual East Suffolk Wireless Revival will be
held at the Civil Service Sportsground, Straight Road,
Bucklesham, Ipswich. There will be a Bring & Buy, Car Boot
Sale, a transceiver clinic, 50MHz demo station, all the usual
traders and lots more including a children’s play area. Paul
Whiting G4YQC. Tel: (0473) 642595.

May 28: The 1990 Bircotes Radio Rally will be held near Bawtry,
Doncaster. Doors open at 11am (10.30am for the disabled).
Talk-in on S22. Details and or boking forms from: Pat Smith, 23
Florence Avenue, Balby, Doncaster. Tel: (0302) 857526.

*June 10: The Royal Naval Amateur Radio Society Annual
Mobile Rally will be held in the Sports Field, HMS Mercury, near
Petersfield, Hants from 1000-1700.

*June 24: The Annual Longleat Mobile Rally will be, as usual,
held at Longleat near Warminster, Wiits.Shaun O’Sullivan
G8VPG. Tel: (0225) 873098.

July 1: The York Radio Rally will be in the Tattersall Building,
York Race Course, The Knavesmire, York. Doors open at 11am
with an entrance fee of 50p (children admitted free). There is
ample free parking. On show will be amateur radio, electronics
and computing, arts and crafts, there’s a grand Bring & Buy,
Morse tests, lectures on various aspects of amateur radio, a
raffle and talk-in on S22. Alicensed bar and cafe will be available
for refreshments. The Knavesmire is well signposted and there
will additional RAC signs round the main approaches to York.
Frank Webb G3ZKS. Tel: (0904) 625798.

July 1: Newport ARS are holding their 3rd Grand Surplus
Equipment and Junk Sale at the Brynglas Community Education
Centre, Brynglas Road, Newport. The Sale is openfrom 10.30am
to 4pm (10am for the disabled). Kevin GW7BSC. Tel: (0633)
262488.

Lancastrian Rally. PW and the organisers of this event offer sincere
apologies for any inconvenience caused by the premature advertising

of the rally. which is planned for January 1991,

* Practical Wireless & Short Wave
Magazine in attendance.

If you are organising a rally and would like it mentioned in
Practical Wireless, then drop us a line, preferably as soon i
as you have fixed the date but no later than six weeks in |

advance {marking your envelope Rally Calendar) and we’ll

do the rest. Please make sure that you include all the
essential details such as the venue, starting time, special
features and a contact for further information.

R R T e b= e i e

r— Y

Practical Wireless, March 1990

AR TPIL W



YAESU ¢ REVCO ¢ G. WHIP * DRAE » STAR MASTERKEY ¢ WELZ ¢ DATONG ¢ I.C.S. * NAVICO ¢ ICOM

Amateur Rabio CommunicaTions LTp.

AUTHORISED ICOM, YAESU AND STANDARD DEALER
! POINTS TO CONSIDER WHEN CHOOSING THE

& Direct 13.8V in for 5 Watts out. EMPORIUM TO BUY YOUR NEW RIG FROM:

& VHF 2.5W, UHF 2W with CNB151 NiCad pack. 1. The lasgest selection of new and i inthe
% Dual displays. North of England.

& Power save function. 2. All demo transceivers are available for back to back tests
* Muttiple memories. enabling you to choose the make or model best suited 10 your
% Priority channel. requirements.

* Tone squelch (option). 3. Ad stocks of all equi kept.

% Programmeable offsets.
% Coded paging function.

~

98% of all servicing and guarantee work carried out in house
— often while you wait, therefore eliminating the 2 or 3 wesks

* Various scanning modes. delay whil uipment 1s returned to the main importer.
:Z?{:?W%ﬁ‘- e 2 o) ;E%.f ind supen Advica tarvce balh tachmal and S——
#* Separate Vol. & Squ. controls for each band. : -
PRICE £379 QUR AIM IS 100% SATISFACTION £2249
25-500 and 850-1300 NOW IN STOCK ,
JUPITER BASE | | NOW IN STOCK | AL WAYS A GOOD SELECTION
MVT6000 IC-2SE s OF SECOND HAND AND

NEW

£379 incl. P.S.U. | 222 FaIRMATE HP-100|  COMMISSION SALES, PHONE
RX Coverage | " sowisce o FOR MORE INFORMATION.

80-180MHzZ [o 10 nennen same: -

£275 :ég;nzﬁ::h lmca d:hz HF Log for the Amiga Computer Card

anennas. caryng case, | Index/Contest log/dupe sheet. Will hold
4000 entries.

£299 £12 + £2 P&P

£ Phone for more details

38 Bridge Street, Earlestown, Newton-le-Willows,

Merseyside WA12 9BA. Only 1 mile from Junction 23 — M6
Telephone: N-le-W (09252) 29881

JUPITER H/HELD
MVT5000 £299

® External: 12V DC

® Internal: 4 x HP7 batts
® Telescopic Whip

® BNC Socket

Fax No: 09252 29882
OPEN TUES-SAT 10 a.m. - 5 p.m.

INSTANT FINANCE AVAILABLE SUBJECT TO STATUS Prices correct at time of going to Press.
MICROWAVE MODULES » TONNA ¢ JAYBEAM ¢ SANDPIPER ¢ BNOS ¢ AKO ¢ CAPCO » REVEX ¢ STANDARD -

Qudllt)’ G6XBH  GIRAS  G8UUS
M o Rs E K EY U N ITs l,arge‘sleilggio’r,\o(%md Eq':lllgn?enntu(l):‘ Show

The Kent hand key is used world wide by professional and amateur operators alike. AGENTS FOR: .
The silver contacts are mountted in precision fine pitch threaded screws fitted with positive locking nuts YAESU @ AZDEN @ ICOM @ NAVICO e ALINCO
which are instrument knuried for ease of precise adjustment. ACCESSORIES: r

Our shieided ball race bearing pivots are renowned for their superiority over all-keys using plain and bush

o beanngsy, ) ) Welz Range, Microwave Modules, Adonis Mics, Mutek Pre-Amps,
e key is available in kit form or ready assembled. The kit takes less than an hour to complete, resulting Barenco Mast Supports, DRAE Products, BNOS Linears & P.S.U.’s

in a key of unrivalled professional standard. % ERA Microreader & BPS4 Filter, SEM Products *
KEYS OF UNBEATABLE QUALITY AT UNBEATABLE PRICES! AERIALS, Tonna, New Diamond Range of Mobile Whips, Jaybeam

S’V Y

HON) S

Kit form Assembled BRING YOUR S'H EQUIPMENT IN FOR SALE
Straight hand key 33.50 41.00 + 3.00 p&p JUST GIVE US A RING
Twin paddle key 42.50 51.50 + 3.00 p&p

Radio Amateur Supplies

Single paddle key 33.50 41.00 + 3.00 p&p
S AE. tor deus EN &= 3 Farndon Green, Wollaton Park, Nottingham NG8 1DU
Off Ring Rd., between AS2 (Derby Road) & A609 (Hlkeston Road)

R. A. KENT (ENGINEERS) o T fecsdoy Suturday: 10.00 am. to 300 prm
, Ti , Pr 5 . PR4 S
243 Carr Lane, Tarleton, Preston, Lancs. PR4 6YB : ,1 el': 0602 280267

R.A.S. (Nottingham)

(weydu

Tel: 0772 814998 Fax: 0772 815437

*High Quebty Prices comect as when 0 press
VALVES %% msmanrmeisee ANTENNAS TONNA (FI9FT) THE VHE/F ANTENUA SPECIALIST
R T emiem imlnm  demm lmuoe op sanee Mt POwER SpuTTERS
.00 |& ! i I .
AZ800 1276 [ECO1 6.20 |EFeg 100 [EYees?  0.75|rLa3 0.70 | ucHe1 (%] Selement_.._.._.............. £50.71(s) 9&19element Oscar ...........S81.00s) 2way 144MHz ... ... £48.38(b
ARB 1.40 |EC92 1.70 |eF91 1.80 |EY88 0.65 |84 0.90 | UCLA2 1.60 Away144MHz ... £57.53(b
ARP3 1.46 [ECCB1 1.25 |EFB2 216 |E280 0.80 | PL504 1.25 |UFe1 1.86 144082 2 way 435MHz £45.69(c
Mo oamial tmlm el gme gk 8 o o G s
B12H 6.90 080 (eries 075 {GNa 6.30 |[PL519 5.86 | ULs4 180 4 element crossed . £37.26(8) 4 x 23ele — stacking frame — power 2way 1250MHz. - £38.35(¢
YR 240 [ECCBS  0.76 |EF1 0.76 [GY501 1.60 .60 | UMBO 1.60 9elementfixed ..., £33.12(8) spiter £175.00(a) 4way 1250MHz. - £43.36(c]
gAFIO :g E(ég?gs :g EF812 g.g ig zm g.gg umeo* %g 9 element portable, osew T 2way1296MHz ... £38.35(c)
DET22 2280 0.65 |EHIO 086 GZ34 245 |Pve1/800 0385 [Uve2 110 9 element crossed . £82.10(2) 12960z Away 12062 . ... £43.36(0
oroa  olecme 1= 988 |az3s Soorvez r8|uves 085 13ciement........ ... £49.08{a) Zelement. .. .. ... £X2.200) 202y 200z %g:
&H_g’; }:-',3 mz :: Eng;. g:% m., 13:;3 Py X l';g vg“;w’w 2'2 17 element ... _086.24(s) :ol:lefa ele — stacking mn;sp&":; way JRSRRR 1 & &
2 ; i i .96 | X 461 | liscams 00000 spimer.... ] ANDREW HELIAX
DYBE/B7  0.65 [ECHB1 1.25 |eiBe 1.36 | M8 3.20 |[QQVO10° 7,60 |2749 075 435Mz
DYBO2  0.70|ECHB4 090 |ELBS 1.45 IMX120:01 29.60 QOVOY20A 27,60 |Z759 19.80
fac amiSE S nl  Gmman o o "
E148  0.76[eci8s 096 €5 180 |Pciez 096 avoatz  740(ze03L 2115 19dementcrossed .............LA2. TELESCOPIC MASTS —
gg: Hg ?@gae 1;3 Elfg?; _z,: PCLB4 g,:g ﬁg: 4?13 ﬁzaxn 1«: 21 siement 432MH2 ....£4T.61(s) 23000z FRAMES — COAXIAL CABLE - ROTA-
B i Bl Za0es1g 1D e 220l TI2Y 2 s s Nelement ATV ... S47.61(s) 2Selemem....................... £43.47() TORS ETC.
oy  hkfEas 280 |erBazhy 1280/€8500%10 b e o 13 }g AW prices include VAT. Please add camage (2) £5.00 (b) £2.20 {c) £1.20. U.K. MAINLAND ONLY. ACCESS or VISA
EBCI1 1.16 |EF80 0.8 |EMBO 150 |PFL200°  2.80 |usFes 0.85 [156 0.86 cardholders telephone your order for Immediale dispatch. Callers weicome, but by telephone appointment only, please. Send
€BFBO 0.78 |EFB3 3.90 |ems7 286 |PL36 1.80 |uCCBa 0861174 078 50p for our catalogue which contains the full specifications.
VALVES AND TRANSISTORS Talephone enqunes K vaivas, raneisiors. aic. [e)
POBTAGE £1-£3 66p; £3-€5 85p: [S-£10 £1; £10-£15 £1.20; €15-£20 £1 75, Over £20 230 Over 2y &t cout. Delvery by retum HA"DAM EI-ECTRONICS (P)
COLOMOR (ELECTRONICS) LTD 170 Gokdhawk Rd, London W12 8H) SOLEIUX [DISTRIBUTOR e e o S o115
Tel: 01-743 0899 Fax 01-749 3934. Open Monday to Frday 9 a.m.-5.30 p.m. Tol: (6235) 23080 (24hrs)
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PHOTO ACOUSTICS LTD Telephone
58 High Street, Newport Pagnell, Bucks. MK16 8AQ. 0908 610625
s a
Kenwood ~\ Yaesu —- T Aerials & Accessories )
1595080 NEW Top of the range HF Transceiver comylets with FT-1000 MEW Tap of the range HF tranaceiver 180-10M Hem Revean mmwmmuh_
Ougtial Unit, Avo ATU and flters. 318800 ) Gands with general coverage receiver. Modes CW, USB, 3375 500
159508 NEW Tap ol the range HF Transcaiver complsts with Auto LSB, AM, FM, RTTY and Packet. Fitted Auto ATU. 200W Royal 1300 Wma.dl)mnm 25-1300MtHz §8.95 (5.00}
ATU but without other options 249900 +) oviput 299680 {-) AH7000 Wide Band Discone antarma. 25-1300MHz, complete with
59405 HF Transceiver with general oo 198500 (4 FT.7a76X  HF tasceiver 160-10M Ham bends with genaral 15M of Low loss coex 8250 (500)
AT940 Automatic ATU 160M-10M Ham bands. Fas inside coverage recaver. 100W 65900 {-) 20006 Telescopic whip asrisl with BNC conector, Extands
TS940S 24408 (5000 FP70D Powar supply for FT747F1757. 20 amp 219.00 (12000 portable scamer range. Nine sections centrs lneded 25-
P340 Extamal speaker unit with switched fites 8756 {500) FPISTHD  Heswy Duty Power supply {100pc duty cyde) 26875 (1200) 1300MHz 899 (100
TS440S HF Band Transceiver with general coverage recever FI7676X  HF Transcovar 160-10M Ham bends with genersl HBOCY 2M 2 elament bem. ided) for lofta! 185 400
13881 ) coverage receiver 159900 () HBICV 70cm 2 elament besm 395 (.00
ATa40 Intarnal sutomatic ATU for TS440S 80-10M Ham bands 501767 6M module for FT767 17900 500 HBSCY 6M 2 dlement beam 1295 500
18482 400 1447767 2M moduls for FT767 17900 (500 S Jim 2M amterra 895 K00
PSSO Heavy Duty PSU for TSA408 222.49 (1200) 400767 70cm module for FT767 225.00 (500) Halo 2M SSB antema 595 .00
TS140S HF Transcever 160-10M Ham bends with genersl “o%<<<ONE ONLY LEFT FT726/6M module®***** G5RY Full sire 102’ long. Covers 60- 108 1095 KOD)
coverage receiver (=} 24300 (500) GERV Hait size 51" long. Covers 40-10M 1495 K00
TS680S HF Transcaver 160-10M phs BM Ham bards with Fra11 2M FM honcheid tranaceiver. Keyped emery. Rado arty) Trap Dipole 80~ 10M Trap dipole it Langth 110 1995 K00)
general coverage recever 58500 i) 22500 (500) Trap Dipols  160-80M Trap dipale kit Langth 230" 2796 (500}
PS40 Mains PSU for TS140S or TSGB0S 173.78 (1200) FTa11 70cm F hendheld transceiver. Keypad entry. (Radio ony) Bakuns 1:1 Ratio. 500W 1295 (2500
5P430 Matching speker for TS140S/680S 081 (500 23900 (500) Bakns 4:1 Rato. 500W 1285 1250)
Mable mounting bracket for TS140S/680S 16.80 (3.00) FT40 2M70cm FM handheld transcaiver with Dual watch display Traps 40M traps — 7.1MHz S00W 458 Q00
AT230 A8l band ATU and pows metss. Genersl purpose ATU Rado ordy) 00 500 Trags 80M traps — 3.7MHz S00W (300)
20867 (1200) FTZ00RMI  2M Multimode tanecaver, portatisimobielfned. Copper win SO reas of wis {300
922 180-108 2KW HF newr. 3-500Z vaives inchuled 428.00 {12000 *e%*=<Ful range of Jaybeam and Tonna Aeriss******
149500 () FTGH0RMKN  BM Mhtimrde transceiver, portableimoble/fxsd. 78 2M | wave motie amanns 2450 300
LF30A HF Low pass fitr kW reting 3226 Q00 output 429.00 {12000 % ™ i wave mobile antenna 1495 (300
Y880 500 Hz CW fiter lor TSA40S/TSS30/TSBIORS000 49.08  (200) 73R 20{70cm Muttimode Bess stetion 135800 (- 72 2M70cm moble antena 2595 (3.00)
YKBBCN 270Hz CW fiter for TS440S/TS530/TSBI0AS000 54.84 {2.00) FEX738/50  GM moduls for FT736R 23900 (500) 727VME 2M170cm Hagh gain mobile antws 4095 (300)
YXEBS 2.4xHz SSB flter for TSA40S 4.0 200) FEXTH®12  1.25Hz module for FT736R 42500 {500 3206 2M | wave antava, PL2SS fittng 350 (200
YKBESN 18cHz SSB fite for TSMOSTSSISRE000 4674 {200) L SAGMS Mag mount. Large ferpet mag mout with abber sidrt
MCS0 Deluxe Dual smpedence Desk microphone. 4 pn phyy 46.08  14.00 2050 (3.00)
MCGOA Osluxe Desk microphone with buihin pre amp 8822 4.00) HSTMB Boot mount for any of the shove serials 1546 (3.00
MC43S Up/Down hend microphone for 8 pin rigs 2222 1200) $S82 Hatch back mount for any of the sbove seisls 2235 (3.00
HSMX2 microphone with control box 3960 400) 2106 Heevy duty Hatch Beck mant for show ssiss 27.27 (200}
TSTR0E NEW Ol Band o mode transceiver 2M/70cms with 65S Gutter mount 885 (150
1296MHz option 1485.00 RGAM 4M load with 50239 socket and PL259 to o with quttsr
TR7SIE mode mobie/fuad transcaver 59900 (-} mount 895 {1.50)
TMBIE  NEW Compect 2M moble ransceiv. S0/105W 20900 001 Standard D2N MIT0cm Ougiexes 2085 (300)
TMA31E WEW Compect 70cm moble tansceiver. 35/10/5W Pap GFI51 2M ONGLASS § wave mobie amterve 2799, 400
31800 (500 M hancheld yamsceiver. Kevped entry RN TOows ONGLASS 3B antenna 2893 KO0)
TMI0IE WEW Compect 2M(70cm mobilde transcaiver. 25W 469.00 {5.00) NogancTouroniF 23000 (5001 ~*e0+ Rl range of G-Whip Aeriss®*****
TH25E 2M FM compact hendhald transceiver 23800 {(5.00) hercheld transceiver 35800 (5.00 Active Antarme. Covers 0-40MHz. Comes comylte with power
THASE mgﬂwmm 269.00 (5.00) 700m hencheld tranecover with Dudl Wetch supply and bracket ' 00
TH-5E NEW handheid transceiver with dib watch Gabel SWL Antenna Tuner. Covers ol bends from 100kHz-
dplay 33900 (5001 plisiSW anpa; Toms "“" ooion 378,08 5000 Mz 08,00 (5001
HMC2 Headsetimic with VOXPTT 3425 (300} cT1010 zmw Fan cooled dumvry load 8400 (300
SMCI Extermal gpeaker micraphone 2879 (2000 Fex M FAuxiie | wave antsnns, BNC connector 1100 {1.50
SMC32 Maistise speaker microphone with ewrphone socket 23.95 (2001 [1.1:1] 20W continuous dummy load 11.00 {1.50t
TH205 2M hancheld transceiver with LCD display 19800 (500} FRTTI0  SWL anterra tner 5900 (300}
TH2I5E 2M hercheld wanscaiver with keyped ey 228.00 (5.00) \ y,
THA05E 70cm handheld tansceiver with LCD dspisy  245.00 (5.00)
THATSE 70cm hencheld transceiver with keyped anry  268.00  (5.00) R g
HS5 Deluxe headphones for ol KENWOOD equpmem  37.54  4.00)
tss Uhra gt dekuxe headphones 2436 tamj ecelvers m\
Lowe 225 W 200k-J00T. NMSSIOW G vy r— Books & Maps )
iive 225 P&p
D225 mmmmmmmmham 2o Fraquency List 1989 edition 785 {100)
X225 Ganie Pad. Keyped for drect frequency antry on the mm’“'““’mm
W25 3950 200 wz&zmwuz lsséa o gg: g%
lcom- ~\ (ERE T lof{Omrey Geveal covmm e 0.03 My o NEW VHFUHF Avband troquency quide 595 (100)
r PEP X165 Optional VHFUHE covertss for NRD525, 34-80, 114 Warkd Radio and TV Handbook 1285 (150
Ic781 Al mode genersl coverage Uanscoiver. 99 mamonies 150W. 178, 423-456MHz 39135 5000 Better Short Wave recaption 530 (100)
Inchudes otamal ATU, PSU and CRT doplay. ~ 4500.00 () RA5000 HF General coverage receiver 87500 ) HF Astervas for ol Locations 125 (1.50)
1C765 Al mode general cover -o-umm 99 menories. 20 WVWMMRSM 108-174Mz 16721 (5.00) Radio Amateuws Examination Mansal 585 (150
100W. Includes intemal ATU and PSU 249800 (- R2000 HF general coverage receiver 59500 () Marss Code for the R 325 075
£7% SSB. CW, FM, AM. RTTY general coverage transoover. 32 vC10 Optional VHF convertar for R2000 118-174MH: 161.94 (500) Radio Communicaton Handbook. Vos. ) & 2 1385 1250/
memaries, 100W - R21 Wi Band scarving recever S00kHz-S50Mty .00 Practical Wire Amervias (NEW for 1989) 825 (150
K728 Compact HF wanscaiver 160-10M with 6M Ham hnt ARZ02 VHEASHF scanving roceives 25-550MHz, BOO-1300MH: How to Pass the RAE 380 150
phis gunersl coverage racsiver 988.00 [ 48730 (5.00 oot o :'z%
725 Compact HF tanscaiver 160-10M Ham bends with ARBODE VHFAUHF Handheld scanning receiver. 75- 105, 118-174, Mong
26 memaries, 100W 75900 () 406-485, 830-950MHz AMFM ssectable.  169.00 (5.00) t“"' Rado Qpersting Menud 885 “-5")
1C575 Mutimode 6M{10M Base ststion 10W 104200 {4 ARS00UK VHEUHF handheid scarving raceiver. AMFM selactabie
IC575H Mutimode 6M/10M Base sistion 100W 119800 () 100 memories. 108-136, 137174, 220-280, 300380,
1C-28€ FM Mutifunction 2M handhald transceve 27500 (5004 406-470, 830- 19900 (5.00)
1C-28E7 m‘x‘hﬁm 2M handheld ranscaiver. Keypad ;:svo?) o LC800 Lostherstte Cass for ARBOO 295 M0.75
.00 (54 L0300 Lostherstte Cese for ARSOD 356 1075 .
1C-2GE FM 2M handporiatie 3TW 265.00 (5.00) W08 VHF Aitbend receiver. 108-136MHz 175.00 {500}
1C-2800 24 Mytsmode mobile. 25W 65080 () RAS35 Arband receiver. Covers VHF end UHF aiband  249.00 (5.00} Power Supplles & Llnears \
1C-275€ 2M Multimods Base station incudng PSU. 25W 108900 (5 RS37S VHE Avband hancheld recever, tuneble 118-136MHz P
IC275H 2M Mutmods Base station excluding PSU. 100W - 6056 (3.00) g:é f; amp power m ::E? (12000
1038, [ FRGBS00  HF ganers) coverage revsiver 0. 15-30MHz. AN modes ) powes
IC4SE 70cm FM Mutifunction handheld transcover 31000 (5.00) [ DRAE ?ﬂ-&?m o ‘;gg "lm
IC4SET 70cm FM Muttifunction handheld transceives. Keypad emtry 9600 VHFAF scanning recaiver G0-050Miz. AD modes amp power
— DTMF PAA {500 PG 509.00 (- g:g :ggé‘sm "o WN:“!"M ‘;5:
1C480€ 70cm Multimods mobe transceiver. 10W. (One Ondy Left) FAVEA00 VF cowertss for FRGSB00 118-175Mitx 10000 (500} P power
55900 (12,000 AXT00E VHEAMF scorver 52-004MHz with bult in Panoramic Duiwa PSI0XM Heavy Duty powss supply. 24 amps. Versbie vant 12850 (1200
ICATSE 70cm Mutmode Base station inchuding PSU. dphay 57500 [~ BNOS LP144.3-50 2M S0 watt lineer with preamp. 3W input 13800 (5.00)
10500 ) Jutw | VHEUHF harcheld scanner 25-550 & BOO-1300Mé:. BNOS LP143-10.50 2M SOW lneer with preamp. 10W ot~ 13800 {5.00)
€32 2M/70cm FM . 5w 39900 (500) AMFM seloctable 29900 (5.00 BNOS LPM144-3-100 2M 100W fnear with preemp. IW ot~ 235.00 (5.00)
IC-32106 2M/70cm FM motse transcoier. 29W 495.00 (12000 kom CA1  NEW Al band handheld scanning recaives. 150kH- BNOS LPM144-10-100 2M 100W finear with preemp. 10W input  205.00  (5.00)
IC-246T 20/70cm FM hendportatie transcever with Dl Watch 1200MHz. 100 memories. AMFM sslectable  308.00 (5.00) BNOS LPM144.3-180 2M 180W linewr with presmp. 3W it~ 355.00  (5.00)
Displey — OTWF — F 38500 (500 KCR100 NEW Al band recsiver. 500kt~ 1800MHz. 121 memary BNOS LPM144 10-180 2M 190W inear with preamp. 10W input 35500 (5.00)
k W, chenneis, AMFM seieciable 483.00 (1200 BNGS LPM144.25-180 2M 180W ineas with preamp. 25W gt 305.00 (5.00)
ICA72 NEW HF ganersl coverage recsiver. 100ktz-30MHz. 99 BNGS LPSO-3.50 GM SOW nwar with praemp. W rout 13800 (500
memary chaels 599.00 {1200 BNOS LPS0-10:50 6M SOV fnear with praamp. 10W put 13000 (500)
ICR7IE HF General coverage raceiver. 0.1-30MHz. AN mode, (FM BNOS LPME0 10-100 GM 100W e with preamg. 10W gt 238.00 (5.00)
optional, 32 mamories 85500 tmwmmsomunwwn-mmwwmn 20500 (500
CRID  IEMFANE s . 10000 200MS, e W,
budt in Spectrum Scope and 1000 memories 0
CW/R I TY EqUIpment “\ CAT000  VHEAMF Scarving recaiver. 25~ 1000MHz & 1025-
2000MH:. 85 memaries 988. =)
BY1 Bencher Morse Key (Black) 67.45 nm) PRO-2005 VHFAUHF Scanning receiver. 400 mamones. 25-520 &
BY Bancher Marse Key (Siver) g.g gg)) . m-l;wmv. AMFM sd-;;n J:&gs 600 “_ R -
H708 Staigit Marse Key E X VHFAUHF Scanning recaiver. 200 memories. 58-88. 1
702 Deaxs version of shove m Martls Base g;o gg} 136AM), 136.005-174, 380-512 & m—aa)mzn Sate ite eceiving
HK706 Straigt Morse Key 5 0! 9.95 (500) H
TS Staght Marss Key 2400 (300} PRO-2024 AU Scarving recaver. 60 mamories. 68-88, 118 Eqmpment
07 Straght Morss Key 2226 (300 usum 138-174 & 380-512 179.95 (500) pap
MK 704 padde 2025 (300} PRO-S7 VHFIHE Scanving receiver. 10 memories. 58-88, 138- MWSIM"'WWMS.U‘BMW
MKTOS padde on Martls Bese 220 (300 174 & 300-512M2 11995 {500/ INEW Square Type 25835 (1200
Ster Mxsts Keyer. Electronc Keys. 5470 K4.00) PRO-34 VHFAUHE Hendhaid scarving receiver. 200 memories. 68— WHIWBSMH!*EMNMMNMHX
Star Mamory Keys. Blsctonic Keyw with Memaries. 9500 (400) 86, 106-136AM), 136.005- 174, 390-512 & 606 wd Sow Scan Televson pictures. With Colow generator. 71580 {1200
Datong 070 Morse Tutor 83.40 (300} 960MH: 24985 (5.000 Mersosat Recsver 270.25 (1200
X232 A2 mode Termwia Unit, Packat, Ameor, RTTY, CW, ASCH, 2008 Tebescopc whip serisl with BNC comects. Extands Meteasat Preamg 9200 (300)
FAX. and NAVTEX. Works with any computer equipped Mmmhmmmb— Meteosat Dah, stand, and feachom . 199.00 (12.00)
with an RS232 laterface ow with Malbar) ~ 319.95 (5.00) 699 100 Camputer letertace and Scitware for decadng Westher Satalite pictres,
Worls 2701580 DC adapter. Power yous portable scanner twough your sy the Commadors AMKGA A1000 289.00 (12.00)
mmmmmm:wum- WXZ3? Sown Charrel Weater Satsie Rocaver, W 27500 (500!
00mA n% Qo ZXY37K Crossed Two slement awial for Weather Setelite
AMMHF Arcreft Pocket Radio 1495 4312 (1200
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PHOTO ACOUSTICS LTD :

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

NEW — NEW — NEW
KENWOOD TS950S/SD

Availabie NOW this superb all band, all
mode HF transceiver has too many
features to mention, so send for details or
come in and try onel

TS950SD = £3199.00

TS950S = £2499.00

NEW — NEW — NEW -
Yaesu FT-1000

Available NOW this NEW Top of the range
all band, all mode HF Transceiver from
Yaesu. Again too many functions to list, so
please send for leaflet!
FT-1000 = £2995.00

lcom IC-725

Compact HF transceiver with General
coverage receiver, 26 memornes, 100
watts output. All band, all mode, (FM
optionat}.

£759.00 FM unit = £40.00

NEW — NEW — NEW
Standard C528

Available NOW the superb
NEW C528 Dual Band
handheld from Standard. This
unit has dual watch facility and
extended receive coverage 800
- 975MHz.

£379.00 P & P = £5.00

NEW — NEW — NEW
Ilcom IC-24ET

Available NOW this super
compact and lightweight Dual
Band handheld has a host of
features including Dual watch
facility, Full duplex capability,
5W output to name but a fewl

£385.00 P&P = £5.00

Kenwood TH-75E

This high quality Dual band
handheld is excellent value for
money. Not only does it have
Dual watch facility and Full
duplex capability, but it comes
complete with nicad, charger
and aerial.

Only £398.00 P&P = FREE

ON-GLASS ANTENNAS

We have in stock the GF151
} wave VHF mobile aerial and the
GF411 3dB gain UHF colinear.
Both of these aerials perform
exceptionally well and have a
frequency coverage as follows:
GF151 138-175MHz and the
GF411 430-470MHz.

GF151 = £27.99

GF411 = £28.99

P&P £4.00

Kenwood TM231E

Compact 2M FM. mobile transceiver.
50/10/5W.
Only £289.00 P&P = £5.00

Kenwood TM431E

Compact 70cm FM mobile transceiver.
35/10/5W output.
Only £318.00 P&P = £5.00

Kenwood TM701E

Compact 2M/70cm FM mobile transceiver.
25W on both bands. Full Duplex capability.
Only £469.00 P&P = £5.00

Base/Mobile Scanners
NEW Icom IC-R100
HF/VHF/UHF scanner

£499.00
PRO-2005 VHF/UHF
scanner £339.95

lcom IC-R7000 All mode
VHF/UHF scanner £989.00
lcom IC-R9000 All mode
HF/VHF/UHF scanner
£3995.00

NEW — NEW — NEW — NEW — NEW
AR-1000 Handheld Scanner

Bssic Specification: —
Frequancy Ranges: 15-600MHz end 805-1300MHz.

Frequency Selection: By direct keypad entry or by Tuning knob on top panel.

Memory Channefs: 1000 erranged conveniently in Ten benks of 100, with direct keyboard access to any memory.
Sesrch Bands: Ten Bsnds which come pre-loeded with the ten most importent UK bands of interest. Note these
frequencies are pre-loaded in the factory and any search band can be easily re-programmed by the user,

Raception Modes: AM, FM (nerrow) and FM {wide) which gives eccesa for the first time to FM broadcast and TV sound

in 8 handheld scanner.

Frequency Steps: User progremmable from 5 to 995kHz, in any multiple of SkHz or 12.5kHz.

Scan Speed: 20 chennela per second.
Search Speed: 40 channels per second.
Power Source: 4.Bv rechargeable Nicad.

Plasse note that the battery pack ie four ssparsta BOOmAH AA size cells which ars provided, but the user can easity
remove them and repiace them by four standard AA pencils. Also and most importantly, the AR-1000 can be powered
from eny extarna! DC supply of 13.8V nominel, which not only powsra the receivar but also chaiges the Nicad

batteries.

All the performence and fastures which we wanted from AOR are here in a stylish handheld package, measuring only
70 x 36 x 170mm and weighing a mers 300g (exciuding batteries}.

The AR-1000 comes complate with the following ecceseaoriea: —

Set of B00mAH Nicad batteries
240V mains charger

DC power cord with cigar lighter plug
Soft carrying case

Beit clp

Carrying strap

Earpiece

High performance DASOO flexible gain antenina

AND NOW THE BIT YOU HAVE ALL BEEN WAITING FOR!!!!!

Price: £249.00

P&P £4.00

AUTHORISED AGENTS FOR KENWOOD, ICOM, YAESU & STANDARD. FULL SERVICE FACILITIES AVAILABLE
SPEND UP TO £1,200 INSTANTLY WITH'A PHOTO ACOUSTICS LTD, CREDIT CHARGE CARD — 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 days for cheque clearance. Prices correct at time of going to press — E&OE
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As expected normal F2 contacts |

from the UK to Asia, Australia and
the Pacific have been commonplace,
with  QRP achieving quite
remarkable distances.

At G3YPZ, a limit of 10 watts
s.s.b. brought daily QSOs with
Stateside, JA, USSR, etc., but some
interesting ones were HI8, A61,
ZPp5, CX2, V31, FH8, C02, VU2,
etc., all worked with a S5A/8
groundplane at 6m from the flat
Fenlands of North Cambridgeshire.
ZLA40D was also netted from the
mobile installation on November 6.

Whilst on the subject of ZL, it is
worth checking the band for long
path openings during our evening
times - a freak c.w. QSO with
ZL2GG occured on November 8 at
2246 - he was the only signal on the
band - so even if you think that the
band is dead - it may not be.

The current mobile antenna used
is the converted DV27 ex-CB whip.
This is an efficient and cost-
effective antenna. It is a shortened
and helically loaded 1A\/4 wave with
an adjustable screw in section at the
top.

With the section fully out, the
antenna tunes with 1:1 v.s.w.r. on
29.60MHz and with the top section
adjusted for the lowest v.s.w.r. it
will tune anywhere in the band.

Aurora

A number of auroral events have
taken place over the past few
months. One notable example being
on Friday November 17. The tell-
tale signs were all there - DX
stations developing a very rapid
flutter and Stateside disappearing in
favour of fairly uneven signal from
the Southern Hemisphere, then no
DX at all and the characterisitc
rough distorted Scandinavian and
‘G’ stations.

The opening lasted at least until

2230 when activity seemed to die

The Autumn DX season of 1989 produced examples of just about
every type of propagation on the 28MHz band,
John Petters G3YPZ gives us a few details

out. Contacts with G3LAZ Luton,
Beds; G4SK X Stockton; GODBE (5
watts) Liverpool and GM4WKA
Elgin were made from
Cambridgeshire. An ususual QSO
took place between G3YPZ, G3LAZ
and UA3IGP who reported auroral
flutter on both ‘G’ signals. This was
at 1815 - long after normal F layer
propagation had died out to the
USSR.

Please let me know about your
auroral experiences!

During the exceptionally good
tropo openings on 144MHz during
late November, there was little
evidence of anything of a similar
nature on 28MHz. A strange
Sporadic-E opening did, however,
occur on November 27 when the
band - well open to the USA -
suddenly produced extremely short
skip European, followed by even
shorter skip inter ‘G’ and then again
Southern Europe.

At 1730 on 29.060MHz I worked
DLY9EBO on 2-way a.m., with S9
signals. A few minutes later K2UTC
was worked on s.s.b. By 1850
Stateside had gone and DH2VM was
worked with S9 signals that soon
faded away into the noise - typical
Sporadic-E. At the same time a few
Caribbean and South American
stations were copyable.

At 1950 on 29.600MHz f.m.
GA4TRU called into a local contact,
again with S9 plus signals from
Exeter, Devon, well over 320km
away. Andy was running 50 watts
with 1A/2 horizontally polarised

CONFIRMING QSO TWO MWAY

10 29570
:::" “eikn]
mc el 100%
3 EL. mcz
TKS QSO PSEAQQR QSL  agmlw FM
Graham Rogers

VK6 RO

/2| AX6 RO VI6 RO
6? VK6R EXPERINENTAL LICENCE

22 Grace St, FERNDALE 6155, WESTERN AUSTRALIA
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dipole, GOLGF (Norwich) and
G4ANEY/M  (Cambridge) and
G3YPZ were running verticals -
polarisation is not critical with
Sporadic-E or F layer propagation
due to the signal path being twisted
and turned.

Within 10 minutes G4TRU
started to fade out and HB9CBG in
Zurich was worked for over 20
minutes. The evening finished with
an s.s.b. QSO with I2RR at 2039
who was 20dB over S9. Incidentally,
many of the European beacons were
audible throughout the evening.

Were other PW readers active on
the band on November? Let me
know what you heard or worked.

Fancy VK6 on FM?

Graham Rogers VK6RO at
Perth, Western Australia is around
and looking for Europe most
mornings on 29.600 or 29.510MHz
QRM permitting. I first worked
Graham back in the last cycle when
his signal could be heard reliably
most days. I was delighted to renew
the acquaintance again on October
26. Contact was established at
1250UTC and completed at 1309
during which time VK6RO was
varying from S2 to S9 plus.

A power reduction from 100
watts down to 1 watt was tried at
Graham’s end with 1 watt just
detectable and 10 watts workable.
Graham managed to read my 4 watts
from the Icom 1050. Graham's set-

Fig. 1
Graham
VK6RO's QSL
card.

Fig. 2
Graham
VK6RO

up consists of a TS-4408S into a 3-
element Yagi.

Since the last cycle, VK6RO has
worked the folowing prefixes - all
on 29MHz f.m.

A4, A9, BV, BY, CT, DL, DU,
EA, EA6, EAS, F, FK, FR, FT8Z, G,
GD, GI, GJ, GM, GW, HA, HB, HL,
I, JA, JD1, W, KH2, KH6, KHO,
KL7, LA, LX, LZ, OD, OE, OH,
ON, OZ, P2, PA, S7, SM ,SP, SV,
TA, TL, UA, UI8, UL, UO, V8,
VK9X, VK9Y, VQ9, VS6, VU, YO,
YU, ZC4, ZL, ZS, ZS2, 3B8, 3B9,
48, 4X, 5B, 8Q, 9J (a.m.-f.m.), IM2,
9V.

An impressive list and Graham
must be congratulated for this
outstanding achievement. Many
amateurs would be delighted to
work so many rare ones on s.s.b. let
alone f.m.

If you are searching for long haul
DX on f.m. be prepared to be
patient, because the mode suffers
very badly from phase distortion. At
times the carrier can be fully
quieting but the modulation
unreadable.  Surprisingly, a.m.
suffers much less from this problem.

Talking of a.m., those who still
have their old DX100, DX40,
LG300, KW Vanguard rigs of
yesteryear could find a whole new
(or more accurately old) mode of
operation. Look above 29.000MHz
when the band is open to the States
and delight in how amateur radio
used to sound. Those that have
multi-modes can join in the fun also,
as well as the many that have old
CB rigs from the illicit days - but be
sure you get the right documentation
from the DTI. PW

Your comments and observations
to:

G3YPZ, Rose Cottage,

Hannath Road,

Tydd Gote,

Wisbech,

Cambs PE13 5NA.
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High Technology
Test Equipment

30-Range Digital Multimeter

£ 6995

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 uF capacitance and transistor gain. Requires v battery . 22-194

Probe Style
Autoranging
Multimeter

iidasaTCetinanead

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
MICRONTA o zue 59
:‘v“: 2-7004 15amp SURGE ARTMG £ 95

ovemiann 440 weoT GG TTCTES 13.8 VDC Regulated Supply.
ourpur Ideal for use with HAM transceivers. SA continuous.
o & @ | 124 intermittent. I5A surge. 240 VAC, 50 Hz.
ks Fused .....cocooeveveiciiiiiiiincetc e 22-7001
For The Best In

®
| High Quality Electronics
Over 400 Tandy Stores And Dealerships Nationwide.
See Yellow Pages For Address Of Store Nearest You.
M N

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




C.M.HOWES
COMMUNICATIONS EN=D v 0327 60178

Mail order to: EYDON, DAVENTRY
NORTHANTS NN11 6PT

less than essential functions?

SINGLE BAND CW
TRANSMITTERS

These little rigs are simple to build, but offer a nice
sounding CW note that you can be proud of. Key
shaping and output filtering are provided, as is one
crystal to get you on the air. RF output power is
adjustable with an onboard control. Provision is made
for connecting a VFO (HOWES CVF range) for full
band coverage, and you can also add a DcRx Direct
Conversion receiver for transceive operation if you
wish.

CTX80 (80M 5W} Kit: £13.80 Assembled PCB: £19.90
CTX40 (40M 3w} Kit: £13.80 Assembled PCB: £19.90
MTX20 (20M 10W) Kit: £22.90 Assembled PCB: £29.90

CVF VFO {80, 40 or 20M} Kit: £10.40 Assembled PCB; £186.90
50pF Tuning capacitor to suit VFOs: £1.50

°j,i_>6ao» 906 o?‘:’q,b“é’ e
NP Q“FE
¥ a;;um:‘z" Fog 44
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Parts Location overlay on AT160 PCB

DUAL BAND AM/DSB/CW
TRANSMITTER

The HOWES AT160 transmitter is great for the 160M
club net, local nattering on AM, and long distance
working on CW. 10W PEP output is available on both
80 and 160M bands. Front panel controls are provided
for output power and carrier level. Excellent
modulation quality is provided by a low level balanced
modulator, class A driver stages, and plenty of RF
negative feedback. Full key shaping is provided. The
transmitter is broadband with no tuned circuits to
align. Harmonics are -40dB or better with relay
switched output filters. One crystal (BOM) is provided,
as is PTT switching (including antenna relay).

Matching microphone amplifier and dual band VFO kits
are available.

AT160 (Dual Band TX) Kit: £34.90 Assembled PCB: £53.90
VF160 (Dual Band VFO) Kit: £19.90  Assembled PCB: £34.20
MA4  (Mic Amp for TX) Kit: £ 5.60 Assembled PCB: £ 9.90

“Thanks for the nice signal report, OM.

The station here Is home-brew.”

It's a great feeling to be able to say you built the equipment yourseif, not to mention the enjoyment you gain from
doing the construction. You can feel sorry for the guy, who spent over three grand on his new set, and isn’t
enjoying his radio as much as you are. Sure his set seems to have knobs for everything, but somewhere along the
black box production line, they took the fun out. How many extra QSOs do you get with 1000 memories, and fifty

May we suggest a rig that offers the challenge and pleasures of low power communication, combined with the
fun of building it yourself?

DcRx DIRECT CONVERSION
COMMUNICATIONS RECEIVERS

These receivers make a great introduction to amateur
radio for the novice, besides being widely used by
experienced QRP (low power) operators as part of a
transceiver. Modes are SSB and CW, with up to 1W of
audio output for ‘speaker or ‘phones. These are
straightforward, single band receivers, and give
amazingly good results. A "hardware"” package to suit
{case, dial, tuning caps, knobs, sockets etc) is
available. There are versions for 20/30M, 40M and
80M amateur bands.

DcRx Kit: £15.80 Assembled PCB: £21.50
DcRx  Hardware: £15.50

DXR10 10, 12 & 15M
COMMUNICATIONS RECEIVER

This three band receiver gives SSB and CW reception
on the three highest frequency shortwave amateur
bands. These are commonly known as “DX” bands,
and you can hear stations from all over the World. You
don’'t need a big antenna for these frequencies, and
this set will give great results with a simple wire dipole
{details in the kit instructions). Performance is

excellent.
DXR10 Kit: £24.90 Assembled PCB: £36.90
DXR10 Hardware: £14.00

ACCESSORY KITS

We have lots of add-on goodies to tempt you with.
Could you fancy extra filters, or perhaps a digital
frequency display? Need a good quality ATU?

CTU30 Al HF Bands ATU 30W  Kit: £27.90 Assembled PCB: £33.90
CM2  Quality Mic with VOGAD Kit: £11.90 Assembled PCB: £15.90
CSL4 SSB & CW Dual B/W Filter Kit: £9.90 Assembled PCB: £15.90
DCS2  “S meter” for receiver Kit: £7.90 Assembled PCB: £11.90
DFD5 Digital Counter/Display Kit: £39.90 Assembied PCB: £569.90
SWB30 SWR/Power Indicator Kit: £12.60 Assembled PCB: £17.30

All HOWES kits come with a good quality Printed Circuit
Board, full clear instructions, and all
board mounted components. If you
would like more information, please
send an SAE for a free catalogue
or information sheets on any
specific products. Technical help
and Sales are available by ‘phone
during office hours.

PLEASE ADD £1.00 P&P to
your order total.

73 from Dave G4KQH,
Technical Manager.
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No Linear - No HF DX!

It is not possible these days to work DX on the h.f.
bands unless you are using high power. The pile-ups
are too big and only the ‘big boys’ will get through.
Therefore, the h.f. bands are only for those with a
fat cheque book and it is a waste of time going on
the bands with 100W and a dipole, let alone trying
just 2 or 3W from a home-brew rig.

This is certainly a view I hear expressed quite
frequently and I wonder if this is your view of h.f.
operating? Tuning around the bands, particularly
when there is some rare DX about, it is very easy to
take one listen to the melee of stations and decide
that this aspect of the hobby is not for you.

I became interested in h.f. DXing around 1979,
during the last sun spot peak, and at the time was
running a commercial transceiver, a 400W linear
and a 3-element tri-bander. Over a period of 3 or 4
years I had a lot of fun, using s.s.b. and c.w. to work
about 300 DXCC countries. However, in 1983 I
sold the rig and antenna because 1 had become
despondent with the h.f. DX scene - it was
becoming increasingly dominated by bigger and
bigger linears, each attempting to ‘outgun’ the
opposition. I decided that this was not much fun and
hardly my idea of amateur radio.

Opposite Directions

I chose to move in the opposite direction and try
some low power operation. With my old (but
excellent) Drake receiver I listened around
3.560MHz - the 80m QRP c.w. frequency - and was
amazed to discover that I could hear stations from
around the UK who were running flea power and
yet conducting solid QSOs. Some were using power
levels of one watt or less, yet I was hearing them
with little or no difficulty - I was hooked. In a lot of
cases, but certainly not all, the equipment being
used was home-brew and, of course, it’s true to say
that QRP equipment lends itself very readily to
home construction. For me, this was an added
attraction as I have always enjoyed building
equipment - even if some of the end results have not
always been quite what I would have hoped for - hi!
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In contrast to what I had left behind on the h.f.
bands, it seemed to me that I had ‘re-discovered’
amateur radio.

I built a couple of 3.5MHz band QRP rigs and
spent a year or two working (and meeting) fellow
enthusiasts. In the process I discovered just how
popular the QRP movement is in the UK and across
the world.

After a while, I began to realise that the number
of countries I had worked with QRP on 3.SMHz was
slowly increasing - GW, GM, ON, PAQ, F, etc., and
entirely by accident here I was chasing DX again!
On the face of it, I was now doing it the hard way
though, because my 3.5MHz band anteénna was only
a low trap dipole and ] was using a maximum of 3W
output. Yet, to my amazement, my QRP c.w. started
to give me contacts into Asia, USA and Africa as
well as across Europe. Because these results were so
unexpected, the additional challenge of making the
DX QSOs with such low power and relatively
simple and cheap rigs, gave me tremendous
satisfaction and enjoyment. Working DX with a
commercial transceiver and linear was never as
much fun as this!

I set myself a ‘target’ of 50 confirmed countries
on 3.5MHz QRP c.w., but wondered whether it
would prove possible. The last two or three proved
hard work (they always do) but eventually that
elusive 50th QSL arrived!

Build a Rig

By this time, I was keen to build myself a rig for
the h.f. bands - not to get into the rat race of h.f.
DXing again, but to try some low power around the
bands and hopefully have some enjoyable QSOs. I
chose to build the G30GQ multi-band transceiver
(RadCom 1983 and 1985) which is a fairly time
consuming project, but one which has proved very
successful for me. Although it is capable of running
about S0W of c.w. and s.s.b., it was my hope that
QRP c.w. operation with it on the h.f. bands would
prove as rewarding as had my earlier 3.5MHz
activity. To replace the 3-element Yagi that I had

It seems to be a
generally held
belief (amongst the
general public as
well as amongst
many amateurs)
that amateur radio
is an expensive
hobby and that
high power is the
only way of getting
through. Peter
Barville G3XJS
would like to
dispel these myths
once and for all.
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sold, I put up a 2-element tri-bander - a DX32 at
about 10m - which I thought ought to provide some
reasonable contacts.

Now I could venture onto the h.f. bands with my
massive 3W signal, I wondered what would be in
store for me. I was, of course, very pleased when
stations around Europe came back to me with good
reports. Any surprise I felt with some of those
reports, was far outweighed by the surprises and
amazement expressed by stations I worked when
they discovered my power level! Sure enough, L was
making plenty of QSOs and soon discovered that it
was possible to work some of the more exotic
countries.

It wasn’t long (surprise, surprise) before I began
to enter one or two DX pile-ups. Of course, it was a
bit ‘tongue in cheek’ as first - after all, how could I
expect to compete with the competition, many of
whom would undoubtedly be running anything up to
a kilowatt. However, I soon discovered that I very
often made the QSO despite the pile-up and realised
that a respectable DXCC score could well be
possible using QRP.

Even then, I don’t think I expected my efforts to
be as successful as they have subsequently proved to
be. At the moment, the DXCC score stands at 213,
with over 200 confirmed. In fact, at times I think it
harder to obtain the QSL card from stations than it is
to work them!

Therefore, these results surely indicate that the
statements in my opening paragraph cannot be
correct - it is certainly not necessary to use
expensive high power h.f. equipment in order to
work DX. It can be very easy to work even some
very rare DX on c.w. with a comparatively modest
station. I will agree that not everybody is able to put
up an h.f. beam, but most will run considerably
more power than me, and that will balance things
out somewhat. I also agree that to work h.f. DX on
s.s.b. will normally demand more than a 3W station,
although I know there are plenty of QRP s.s.b.
operators who enjoy their fair share of success. As a
rule, however, your chances of working the DX will
be much enhanced if you try that ‘outdated’ mode -
c.w. In fact, it seems to have just about everything
going for it, not only is it such an effective mode for
working DX, but the rig can be fairly simple, home-
built (if that’s your cup of tea), and cheap.

An Asset

If you would like to fill your log with some juicy
DX callsigns, there is one invaluable asset you can
employ that is infinitely cheaper than a linear (and is
probably more effective), and even cheaper than a
c.w. rig. In fact, it is completely free!

That asset is simply the ability to listen. I believe
that many operators miss out on DX more as a result
of their apparent inability (or reluctance) to listen
carefully, than any short-comings in the efficiency
of their stations. The successful DXer spends more
time listening than he does transmitting. He will
winkle out the rare stations when they first appear
on the band and make his QSO before the ‘pack’
descends, but if a pile-up has already developed then
he will listen carefully to the DX station’s operating
procedures. He will ascertain when to call, and
whether to call ‘co-channel’, or to call slightly off
frequency - ‘split frequency working’. This is the
secret of success - particularly when trying to work
c.w. DX. The received strength of your signal is of
less importance than where and when you call, and
this explains why QRP operators can and do enjoy
so much success.

Of course, as with a lot of things in life, practice
makes perfect. If c.w. is a mode you’re not too
proficient in, then a c.w. pile-up will be a little
daunting at first. But don’t despair because, apart,
from anything else, you will only need to exchange
reports (usually 599) and won’t have to worry about
name, QTH, etc. Again, time spent listening (to
other peoples QSOs) will help you become
accustomed to the wusual procedures and
abbreviations.

Get used to making normal ‘rag-chew’ QSOs
before entering the fray of a pile-up, because they
tend to be handled at a comparatively high speed
and you will need a basically sound c.w. ability in
order to understand what is going on. Your first task
of course, when coming across a pile-up, is to find
and identify the DX station. You may well find
stations calling across a spread of up to 5kHz
(sometimes even more), and the DX will normally
be at, or just below, the bottom edge of the mass of
calling stations. Listen for the signal that is giving a
callsign followed by a report (599 is normally
abbreviated to 5nn) and then perhaps a ‘QRZ’

It's often harder to obtain the QSL than to work them!
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followed by another callsign and report. He may not
announce his own callsign very often, and when he
does he may add details of the QSL route before
going on to take more calls.

Different DX stations adopt slightly different
operating procedures, but they all fall into roughly
the same pattern. For example, if I am calling in a
pile-up, I will know I am being worked when I hear
the DX send:“G3XIJS 59”. In the interests of
brevity, he may well not send a “K” or “BK” at the
end of his transmission. In reply, I would send
something like: “QSL 599 599 G3XJS TU”. The
abbreviation “TU” means thank you. I could
perhaps send: “TU 599 599 73 de G3XJS” instead.
His acknowledgement may simply consist of :
“TU”, or perhaps “QSL QRZ” and that will
complete the QSO. The others who have been
waiting will start to call. Unless there is a query,
perhaps over your callsign, it will be all overin a
trice!

Before Calling

Before even calling the DX though, you will
need to know exactly where to call. If you are lucky,
and have been doing some diligent listening, you
may have found him calling CQ, in which case you
will need to call him on (or very close to) his own
frequency. If however, there are already a number of
stations calling, then you should listen carefully,
find the stations he is working and establish whether
they are on his frequency or slightly to one side.
Normally, stations tend to spread out by moving h.f.
of the DX, perhaps only 500Hz or so to start with,
but increasing to a few kHz if the size of the pile-up
increases. The DX will probably give some
indication of his tuning intentions by sending: “UP”
or “UP2” at the conclusion of a QSO. In this case,
UP?2 is not a prefix, but means ‘I am listening 2kHz
up from my transmit frequency’. So be guided by
the DX, but find for yourself the stations as he
works them, and call around their frequency - but
ONLY when the previous QSO finishes! You will
not be very popular if you call while he is still trying
to complete a QSO, or is looking for calls from

another part of the world (e.g. “USA only”). When
you do transmit, send only your own callsign once
or twice, do not sent the DX callsign as part of your
transmission - it is obvious who you are calling!

Bear in mind that the DX will be using a narrow
c.w. filter and if you can put your transmission in
the centre of its passband, then the chances are very
high that he will work YOU if the other stations are
calling in the wrong place. The worst place to call if
the DX is working ‘split’ is right on his frequency.
Not only will you not get through, but you will be
causing a great deal of QRM to others who may then
miss a QSO themselves if you have prevented them
from hearing the DX giving them their report. Such
operating leads to ‘self-appointed policemen’ telling
you to “UP” - hi.

Clearly, life is easier if you are using a
transceiver with a remote v.f.o., but it is by no
means essential. A great deal can be achieved just
by careful use of an r.i.t., or x.i.t., control. Indeed, I
have yet to get round to building myself a separate
v.f.o.

You may decide that c.w. pile-ups are not for
you, but don’t give up too quickly. They take a little
getting used to, and can be very productive (even for
a modest station) in the search for DX. I have
frequently been amazed when I have worked some
very rare and sought after stations against a great
deal of high power competition in large pile-ups.
DX can be found and worked without joining a pile-
up of course, but these days it is unusual for a rare
country or station not to attract a lot of attention
very quickly. Whether you go in for pile-ups or not,
there is a great deal of satisfaction and fun to be had
from making contacts with low power and I know
that some of my QRP colleagues work DX with
power levels of one watt or less.

Even is you’re not too worried about working
some of the rarer DX and you simply wish to have
some enjoyable QSOs around the world, give it a
try. Particularly now the h.f. band conditions are
approaching their optimum, you don’t need to spend
a fortune to work the VKs and ZLs, etc. Remember,
provided you are prepared to use the key, you won’t
need a linear - all you need is a pair of ears! PW

Practically Yours

To judge from the correspondence received it seems
that there is good demand for constructional
information and details on test equipment. Over the
next few issuesit is intended to provide constructional
details for a wide range of such equipment such as
simple signal generators, capacity bridges, power
meters and so on.

Function Generator

Let us begin with the details for a wide range test
oscillator. In the form described, the unit covers a
range of 20 to 20000Hz, but this range could easily be
extended to cover 0.001Hz to IMHz. Over the design
range the unit will provide simultaneous sine, square
and triangular (or ramp) waveforms. An added bonus
is that the duty cycle is variable over large range, so
providing a means of producing narrow pulse outputs.
This is achieved by using the square wave output and
suitably adjusting the duty cycle. The waveforms
produced are extremely clean and the third harmonic
distortion (t.h.d.) on the sine wave output can be lower
than 0.5%.

Practical Wireless, March 1990

Circuit Description

The full circuit diagram is shown in Fig. 1 where it
may be seen that a dedicated chip type 8083b takes
care of the generator functions. The frequency range is
covered by the combination of C2 and R2. To extend
the range of the basic circuit C2 could be replaced by
a series of switched inverse values of C2, (larger
capacity lower frequency). Resistor R2 is mounted on
the front panel and should ideally be equipped with a
good quality epicyclic reduction drive to enable more
accurate frequency setting. Alternatively a 10-turn
potentiometer and turns counter could be used, as
these may now be obtained at reasonable cost.

Wave Shaping

The duty cycle of the oscillator is controlied by R6
and this should also be front panel mounted. Only if
the output is displayed on an oscilloscope will the full
value of this control be appreciated. It is possible, by
choosing a suitable waveform and adjusting this
control, to generate practically any waveshape that

In this issue Glen
Ross GBMWR
begins a series
describing
practical test
equipment. This
month we start
with a function
generator
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you could reasonably require. The preset resistors R8
and R13, which are p.c.b. mounted, are used to minimise
distortion on the sinusoidal output. If available a wave
analyser should be used to set their optimum points,
but more than adequate results may be obtained by
observing the sinewave output on an oscilloscope
while adjusting them. To do this simply, with the duty
cycle set to 50%, adjust R8 and R13 for the most
symmetrical output that can be obtained. Should an
oscilloscope not be available, then dispensing with
both of these presets all together may be the best idea.
If this is the case then a fixed resistor of 82k(2 should
be connected from pin 12 of ICI to negative, and pin
1 should be left unconnected. Under these conditions
the t.h.d. on the sinewave output will be around 2% or
less, but still adequate for most purposes.

Outputs

The three outputs available at pins 2, 3and 9 of IC1
have differing levels. The three combinations R9/10,
R11 and R12 in conjunction with the input impedance
of the buffer stage IC2 serve to give a similar output
level for all three waveforms. Switch S1 selects the
required waveformand the panel mounted R14 controls

(" on 'FREQUENCY POWER )
© =
 OFF
DuTY
CYCLE
OUTPUT
=@
SQUARE .
-
\ J
WRM232|

the output level available from pin 6 of IC2. This has
been added to buffer the output of IC1 and ensure a
constant output level into differing load impedances.

Multi-outputs

An alternative method is to make all three
waveforms available simultaneously. If this is desired
then S1 is dispensed with and each output is taken via
its own level control to a buffer amplifier similar in all
details to that of IC2 and the surrounding components.
Adding this last option is highly recommended,
considering the small cost of incorporating it. The unit
has very modest power drain and will run on a power
supply of between 10 and 30V, and a p.s.u. made up
from components rescued from and old cassette
recorder or radio would be adequate to power it.

Construction

There is nothing at all fussy about the construction
of the unit which may be built on Veroboard. Should
you intend extending the range covered towards the
upper limits of IMHz then a p.c.b. would be preferable
and IC2 would require changing to a fastertype. A die-
castmetal box could be used to contain the project and
Fig. 3 shows a suggested layout for the front panel.
Since the unit was originally build I had a requirement
for a swept signal output to assist with the filter
alignment. It was that this was easily achieved using
the circuit of Fig. 2. The timebase output of an
oscilloscope is connected to the terminals marked TB,
allowing R2*, which should be panel mounted, to
control the frequency swing available. In use this
system works best with timebase speeds of between 2
and 20ms per centimetre.

Component

Shopping List

Resistors Capacitors

0.125W 5% carbon film Disc ceramic

820Q 1 R1 4.7nF 1 Cc2

1kQ 2 Rs,7 220nF 1 Cc1

10kQ 3 R12,15,16

22kQ 1 R3 Electrolytic 35V working

12kQ 2 R9,11 22uF 1 ca

4a7kQ 2 R10,17 100uF 1 c3

47MQ 1 R4 470pF 1 c5

Minitaure preset Semiconductors

100kQ 2 R8,13 Integrated circuits
741 1 IC2

Rotary panel mounted | 8038b 1 IC1

5k 1 R6

10kQ 1 R2

50kQ 1 R14

= T 5 ==
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You are cordially invited to the most
colourful and prestigious Amateur
Radio event in Britain. The new

makes it's debut on Friday March
9th (.. 50 ) and Saturday March 10th

( 10.00am

wsoom ) at Picketts Lock Centre, Picketts
Lock Lane, Edmonton, London, NO9.

Talk-in on 2m and 70cm Morse Testing facility
Facilities for the disabled Huge exhibition area
Free parking for 3000 cars Bars and restaurants
Grand prize draw each day Easy access by road
Special Interest Group section Bring and Buy sale

On-site leisure and camping (not included in admission)

Admission £1.00 The Cambridge East
(75p for advance bookings Horth A(juncz Pk
of 10 or more tickets).

25)

M25 o

M1 M11

For advance ticket sales please send Picketts

cheque and SAE to The Secretary, ., o =l ?fr::;’rd
London Amateur Radio Show,  \yest A8 M2, Kent
126 Mount Pleasant Lane, N Ce!fran P
Bricket Wood, Herts, AL2 3XD. o London London

Don't miss this superb event! LeeValley

Presented in conjunction with Southgate Amateur Radio Club lﬁ“repark

—

._]'

L ]
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London Amateur Rad,

LONDON

AMATEUR RADIO

It has been several years since
London hosted a full size radio
show but happily that is about to
change with the arrival of the
London Amateur Radio Show at
Picketts Lock. As you can see from
the floorplan and list of exhibitors,
most of your favourite dealers will
be there and there are rumours of
some exciting new radios being
announced at this show.

The venue, in the Lea Valley Leisure

Park, should make an ideal day out
for all the family and while you're
at the show we hope that you

will stop by our stands (RA & RB)
and tell us how you like the

new look PW.

NORTH

EXIT
-

=
Dr"‘r—u:]l N T I -

EXIT *

Balcony - Special }

I C

Don't miss this superb event!

Presented in conjunction with Southgate Amateur Radio Club
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o Show-Hall Layouts

JALL SOUTH HALL

CATERING

i

B TOILETS,
BAR,
CARVERY

EXIT EXIT
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| H T
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TOILET ]
TOILET EXIT

BAR

BAR

Don't miss this superb event!

Presented in conjunction with Southgate Amateur Radio Club
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Index to Company names and
Stand Locations for the

COMPANY NAME

AJP.

ARE. Ltd.

A1 Electronics

Air Training Corps

Amdat

Amsat — UK

Andrews Computer Service
Arrow Electronics Ltd.
BARTG.

B.N.O.S. Electronics Ltd.
Badger Boards

Birkett J.

Bonex Lid.

Capco Electronics Ltd.
Cheshunt & District A.R.C.
Commonside Hardware Serv
Compelec

Dataphone Electronics
Dee Comm

Dewsbury Electronics
Display Electronics

Dressler Communications Ltd.

ECS Services

Radio Bygones Magazine
G4ZPY Paddle Keys
Garex (Startop Comms Ltd.)
Giacomeli

GQRP Ciub

Heatheriite Ltd.

Hitton Plant Ltd.

1.C.S. Electronics Ltd.
LSW.L

lcom (UK) Ltd.

K.W. Communications Ltd.
Kanga Products

Kent RA.

Keytronics

Lee Electronics (Communique)

Loutronics
Marco Trading

LONDON

AMATEUR RADIO

LOCATED
North — Balcony
South — MA & MB
North — G
North — Balcony
South — W
North — Balcony
South — A
North — H
North — Balcony
North — LA
South — LA
North — M
South — D
South — PA
South — LA
North — K
South — LB
North — C

North — F

South — S
South — G
South — F
South — JA
North — Balcony
South — L

North — J

North — O
North — F

North — |

South — U
South — Q
North — Balcony
South — T

South — K

North — F

North — M
South — JB
North — LB
North — E

South — JB

Mechanelec Ltd./Comp Junk Shop North — D

Merlin Systems

MFM Supplies (Rugeley)
Morgan Smith H.J.
Navico Lid.

Nevada Communications (Nevada)

New Cross Radio
Newton Engraving
Nipco

Qasis Computer Services
Photo Acoustics Ltd.
Poole Logic

Practical Wireless /SW Mag.

Procomm (UK)

PTV Electrical Services
Quartslab Marketing Ltd
R & D Electronics
RAO.TA.

R.F. Engineering
R.N.ARS.

R.N. Electronics
RS.GB.

Radio Shack Ltd.
RAIBC

Rich Electronics

Royal Signals A.R.S.

S & S Electronics
S.EEM. Lid.

S.G.S. Electronics
Sandpiper Communications
Siskin Electronics
Standing

Syon Trading/Bricomm
System Enclosures Ltd.
T.A.R. Communications
Taurus Electrical Services
Technical Software
Telford Electronics
Telstar Satelite TV Lid.
W.AB. Awards

W.H. Westlake Electronics
Waters & Stanton
Wilson Valves

Wraith T.

North — E

North — K
North — G
South — O
South — |

North — N
South — L
South — U
South — N
North — A
North — M
South — RA & RB
South — JA
Noth — G
North — Q
North — G
North — Balcony
North — Balcony
North — Balcony
South — U
North — D
North — B
North — K
South — C
North — Balcony
South — L
South — N
North — 1

South — PB
North — P

North — Balcony
South — B
South — LB
South — H
South — N
South — LA
North — K
South — LB
North — Balcony
South — E
North — LC
North — N
South — V
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Receiver Sensitivity Signal

If we could amplify just the wanted signal, then we
would be able to read even the weakest of signals
merely by adding more r.f. gain to the front-end of
our receivers! Unfortunately, when we add gain, not
only do we increase the background noise of the
signal itself but we also tend to introduce extra noise
resulting from the process of the amplification.

Let’s look at the sort of signal we might wish to
amplify. In Fig. 1a you can see a signal comprising a
number of discrete frequency components (e.g. a
modulated signal), rising from a relatively low noise
floor. The signal to noise ratio (S/N) can be regarded
as the amplitude difference between the noise floor
and the signal peak. This ‘distance’ along the
amplitude axis is commonly expressed as a dB ratio.
In Fig. 1b you can see the same signal, but this time
relative to a higher noise floor and hence with a
smaller S/N.

In many cases the readability of a signal is
determined by the S/N. Thus, while signal (a) may
represent R5, the higher noise floor of the signal (b)
may impair the readability to R3 or R4 at best.
What, then, can we do to make a signal such as (b)
more readable? There are two primary things: one,
of course, is to reduce the noise floor and the other
to increase the signal amplitude.

All right, we may say, let’s increase the r.f. gain
by bringing in a pre-amplifier since this will
increase the signal amplitude. Yes, certainly the
amplitude will be lifted, but so also might the noise
floor by the same amount, In that case the S/N will
be unchanged - readability would not have improved
despite the signal meter indicating S9 plus! We shall
be seeing that there are times when a dedicated low-
noise pre-amp can improve the S/N; but there are
other times when the S/N might be further worsened
by a pre-amp. We have undoubtedly encountered
these effects when using the antenna pre-amp
combined with some v.h.f. linears, where switching
in the pre-amp dramatically steps up the S-reading
yet does little to enhance the readability of a weak
signal.

If we want to increase the signal amplitude, then
one of the best bets is to improve the antenna at the
operating frequency or by using a beam array
directed for maximum signal response consistent
with the best discrimination against QRM.

Noise Power Bandwidth

It is possible to reduce the noise floor at the
expense of signal bandwidth and in this respect a

and Noise

couple of interesting diagrams are given in Fig. 2. At
(a) a very high noise floor is shown which almost
buries the wanted signal, yielding a very poor signal
to noise ratio. The same signal is also present at (b),
but this time it is passed through a narrow band-pass
filter. Now, because the noise power falls as the
bandwidth of a given signal spectrum is decreased,
so the noise floor falls and the wanted signal, within
the reduced operating bandwidth, rises above the
noise and a very much enhanced S/N occurs, as
shown,

From the first principles, the improvement in S/N
corresponds to the ratio of the full bandwidth to the
reduced bandwidth. By way of an elementary
illustration, let’s suppose that the full bandwidth is
5kHz and the filter bandwidth 100Hz (both to the
-3dB or half-power points), then the ratio is 50:1.
Hence the improvement in S/N is 50 times, or 17dB
(power). - This can certainly make the difference
between a non-readable signal and a perfectly
readable one!

Such a small bandwidth, of course, is only
realisable with Morse code or data signals. Speech
calls for significantly wider bandwidths; but,
although the very narrow Morse-type of filtering
cannot be used for s.s.b. signals, somewhat wider
band-pass filters can be desirable, though the S/N
improvement is less than with c.w. signals. With
f.m. signals, of course, the requirement is for even
wider bandwidths; but even with this mode it seems
possible to reduce the channel width to something
less than 25kHz, anyway. We shall possibly be
hearing more about this at a later date.

What About Sensitivity?

Now having set the stage so to speak, let's see
what is meant about sensitivity. The basic
expression for sensitivity is merely the antenna
signal level required for a stated S/N. Instead of an
antenna, a modulated signal generator is correctly
coupled to the receiver and the receiver tuned to the
signal produced by the generator. It is usual to set
the modulation somewhat below the maximum
appropriate to the particular mode under test. The
modulation level should be stated in the spec.

Of course, a meter is required at the output of the
receiver, instead of the speaker or ‘phones, to set a
0dB datum at the modulation level and volume
control setting used. An audio millivoltmeter is
highly suitable, and this is connected across a
suitable value resistor which is replacing the speaker

If it were possible
to increase the
amplification of a
weak signal in
total isolation we
would have no
problems.
Unfortunately, as
Gordon J. King
IEng, AMIERE
G4VFYV points out,
life isn’t that
simple.

Fig. 1: A signal
spectrum rising from a
relatively low noise
floor (a) and a similar
signal rising from a
higher noise floor (b),
showing the signal-to-
noise ratios {S/N)
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Fig. 2: A wanted

signal almost buried

by noise over a
relatively wide
spectrum (a)
resulting in a very
poor S/N. Part (b)
shows how the S/N
can be greatly

improved by passing
the signal through a
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at the output of the receiver. To achieve the 0dB

datum, the r.f. output from the signal generator is set
fairly high to start with. After setting 0dB on the
meter by adjusting its sensitivity and/or receiver's
volume control, the modulation is switched off and
the meter's sensitivity stepped up allowing the
meter to read noise only down to about -10dB or so,
as required.

Sensitivity at any appropriate S/N can be
determined by adjusting the r.f. level and making
sure that the OdB reference is correct at each r.f.
input. The diagram in Fig. 3 shows that we are not
really measuring the true S/N because when the 0dB
datum is set, especially at low r.f. inputs, the meter
must be reading the noise as well as the signal. The
ratio is thus S+N/N. It would not be valid to make a
sensitivity measurement by switching off the r.f.
completely because, then, the receiver’s a.g.c.
system might increase the r.f. and i.f. gain at zero
signal level. The effects of the a.g.c. should, in any
case, be considered. It is sometimes best to switch it
off if possible. Ratios of S+N/N of 10dB sensitivity
are often given in the specifications.

The RF Level

The way that the signal is coupled from the
signal generator to the receiver can yield a conflict
between measured performance figures and
specifications. It is, of course, very important
always to ensure that the generator is terminated
accurately to match the antenna input impedance of
the receiver. In addition, the performance data
should state whether the signal level corresponds to
potential difference (p.d.) across the matched input
or e.m.f. (electromotive force) from the generator
direct. As p.d. corresponds to half e.m.f., the
difference between e.m.f. (e.g. open circuit voltage
from generator) and p.d. is shown in Fig. 4.
Probably most reviewers of amateur radio
equipment indicate sensitivity in terms of p.d., but
unless the load coupling is accurately matched there
will be errors. Many signal generators have their
attenuators related to e.m.f., so if the generator
indicates, say, 2uV (e.m.f.) for the required S/N, the
sensitivity in terms of p.d. will be 1uV. The
frequency spectrum over which the measurement is
made will influence the results. Some engineers use
‘weighting’ circuits or low pass filtering so that the
S/N performance relates more to the subjective
(how we judge it by our ears) effect.

Signal Noise & Distortion (SINAD)

Rather than actually switching off the
modulation to measure the noise content at the
given r.f. input, an alternative method uses a
distortion factor meter to ‘notch out’ the modulated
audio signal at the output of the receiver, so that the
meter then indicates the ratio between the signal

plus noise plus distortion to the noise plus distortion

T . i

(S+N+D/N+D), which is often called the SINAD
ratio. Dedicated meters are available for this sort of
measurement, combining the readout proper,
bandpass filtering and weighting and an
automatically nulling notch filter. This tunes
accurately onto the modulated tone and thus puts a
‘notch’ at that audio frequency, so that at the output
(e.g. input to the readout) there remains the noise
and harmonics (e.g. distortion), which are then read
on an r.m.s. basis as a dB value below the datum
value originally established by the instrument. The
scheme is shown in Fig. 5.

It is possible, of course, to employ an ordinary
audio distortion factor meter which some engineers,
including me, regard as more convenient. The
sensitivity is commonly referred to as a SINAD ratio
of 12dB, which corresponds to a distortion factor
meter reading of 25 per cent. The generator, of
course, must produce modulation suitable for the
mode under test, however, for s.s.b. it is feasible to
apply an unmodulated carrier and adjust the
receiver’s tuning for a suitable (1kHz) beat note.
This, then, represents the modulation which can be
notched out in the usual way to achieve the SINAD
ration.

A similar thing can be done for c.w. measure-
ments. However, where the S/N of very narrow
band c.w. is being attempted, account should be
taken of the noise power which is being removed by
the notch filter. Notch filters for SINAD tests are
very narrow, but so also are some c.w. filters! To
avoid noise-power error, therefore, it may be de-
sirable to quote mere S/N (not SINAD) for c.w.
sensitivity measurements. With f.m. the generator
should provide a deviation some two-thirds of the
full deviation of the system (for example, around
+3.3kHz for narrow band f.m. (n.b.f.m.).

The output of the receiver under test should be
properly loaded (with a suitable resistor to match the
speaker’s impedance) and the volume control kept
fairly low to avoid overload distortion. An output of
about 50mW is a good level. This corresponds to
632mV across 8Q or 447mV across 4Q. It
sometimes helps to monitor the modulation on a pair
of phones or the receiver’s speaker if this can be
switched off when the actual measurement is made.
The receiver must always be very accurately tuned
to the generator signal.

Noise Signal

Noise signal is bon of the random movement of
electrons in electronic circuits. It is the bane of all
electronic engineers - not to mention radio
amateurs! Over the years many things have been
done.and techniques evolved to try to minimise its
effect; but it is still with us! From our ‘phones or
speakers it manifests as a hiss like the sound of car
tyres on a wet road. When made up of components
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covering a wide frequency spectrum it is called
white noise, by analogy with white light which
contains all the colours of the rainbow. Owing to the
filters and response characteristics of our receivers
the noise we hear is more ‘pink’ than white. It is
weighted noise. Even so, over the air we often hear
it referred to as ‘white noise’.

Noise Power

Power in the noise signal is equal to the product
kTB where k is Boltzmann’s constant (1.38 x
102 joules/K),T is temperature kelvin (K) and B is
bandwidth in hertz,K is referred to absolute zero
(-273.16 degrees C), so at an ambient of 17°C, T
calculates to a shade over 290K, which is the noise
temperature ‘standard’.

As an example, the noise power in a resistor at
17°C works out close to 4 x 102'W per unit
bandwidth (e.g. per Hz). Thus at 10Hz bandwidth it
would be 4 x 10-2°W, at 20Hz 8 x 10-*W, at 40Hz
1.6 x 10'®W and so forth. In other words, the noise
power increases by 3dB (it doubles) each time the
bandwidth is doubled and decreases by 3dB (it
halves) each time the bandwidth is halved. This, of
course, directly relates to the noise power bandwidth
discussed earlier.

Equivalent Noise Voltage

It is interesting to consider what sort of noise
voltage noise power produces across a given resistor
value over a stated bandwidth. Let’s suppose that
the noise power is acting in, say, a 50L2 load resistor
over a bandwidth of 2000Hz (2kHz) at an ambient
temperature of 17°C. Then, to work out the
equivalent noise voltage we can use the simple
expression of voltage equals the square-root of the
product of the power is watts and the resistance in
ohms.

We thus derive (kTBR)0.5, where kTB is the
noise power part and R the resistance. It should be
noted that the noise power is that occurring in a
matched load of the same value as R and is
independent of the value of R. Substituting the
figures, the noise voltage across the matched load
resolves to 2 x 108 or 0.02uV. With R at 1kQ2 and B
at SkHz, the noise voltage is around 0.14uV. The
open-circuit e.m.f., of course, is double these values,
given by (4kTBR)0.5, which is regarded as an r.m.s.
voltage in series with the conductor resistance R.
The noise voltage, of course, is amplified along with
the antenna signal, and the effective S/N is further
impaired by the noise contribution of the r.f.
amplifier itself.

Noise Factor & Noise Figure

Noise factor is the input S/N to the output S/N,
both direct ratios, while noise figure is the dB
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difference between the two when themselves
expressed as dB ratios. For example, a 5:1 noise
factor is 7dB noise figure (e.g. 10log5 = 7).

If an amplifier produced zero noise (not
possible!) the noise at the output would be the direct
contribution of the input noise (e.g. from the antenna
and load). In practice the output noise is bound to be
greater. The noise figure is a measure of the
‘noisiness’ of the amplifier.

As an example, an output S/N of, say, 2dB
resulting from an input S/N of 9dB would indicate a
noise figure of 7dB, this stemming essentially from
the nature of the transistor and r.f. amplifier design.

Clearly, then, for the most effective operational
S/N we need a receiver with a low noise figure,
along with a reasonably strong antenna signal.
However, at h.f., especially on the 1.f. bands, a low
noise figure is of very minimal consequence owing
to the noises arriving from the antenna system itself!
These tend virtually completely to mask the receiver
noise. Just consider, for instance, the 3.5MHz band
after dark and not only QRM, QRN, atmospheric
noises in general, but also the multiplicity of
intermodulation products stemming from many
strong signals, which not only produce a dramatic
rise in overall noise level but also diminish the
effective dynamic range! The noise level on this
band can be greater than 40dB (10 000 times) more
powerful than the noise generated by the receiver.

Noise Above 28MHz

The noise figure plays a more important role at
frequencies above about 28MHz, where the antenna
noise is essentially cosmic and hence more sanitary.
At v.h.f. and above, therefore, we should strive for
receivers with the lowest possible noise figures.
Modern 144 and 430MHz band rigs are, in fact,
designed with a low noise figure in mind. This is
aided by the use of low-noise r.f. amplifier
transistors, and the design focusing on low noise
performance rather than maximum possible gain.

It is not particularly easy to improve on the noise
figure achieved by the manufacturer of a v.h.f. or
u.h.f. rig without, perhaps, a minor redesign of the
r.f. amplifier stage, for it is the first stage of a rig
which is generally more important from the aspect
of S/N ratio improvement than subsequent stages.
Sometimes a change of r.f. transistor can help and/or
careful realignment of the front-end for the lowest
noise figure (e.g. best S/N). After purchasing some
years ago a Yaesu FT-480R 144MHz rig, [ was able
to attain a very worthwhile improvement in noise
figure merely by ‘optimising’ the drain current of
the 3SK59Y r.f. transistor and realigning!

If one has a ‘deaf’ 144MHz band rig, there’s
always the temptation to hook in an external antenna
pre-amplifier. Working 144MHz band s.s.b. on a
not-very-strong signal without the pre-amp, one can
be fooled into concluding that the pre-amp is a

Datum level on meter . _SFUI:?E__] ’- al-g, _IEN_E
resistance {
| -4 =
Rs
Input
Ie.?.f. L resistance pd.
| | | Rin
J, . -
| Receiver

Fig. 3: When
measuring sensitivity
a 0dB datum is first
established by the
signal. The
modulation is then
switched off and the
noise alone read as a
-dB value. however,
because when the
datum is established
the meter is reading
both the signal and
the noise, the ratio is
really S+N/N (signal
plus noise over
noise). The test
spectrum will also
determine the
amount of noise
indicated (see Fig. 2)

Fig. 4: Showing the
difference between
e.m.f. (the open
circuit generator
voltage, V) and the
p.-d. (potential
difference) across
the matched
coupling to the
receiver. When the
generator source
resistance exactly
matches the
receiver’'s antenna
input impedance, the
p.-d. is half the e.m.f.
Because the antenna
impedance of the
receiver can affect
the voltage, some
engineers prefer to
indicate antenna
input voltage in
terms of e.m.f.
rather than p.d. - see
text.
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DEWSBURY ELECTRONICS

IF IT'S KENWOOD
IT MUST BE
DEWSBURY

A FULL RANGE AVAILABLE

APPROVED
KENWOOD
DEALER

nm‘tL
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APPROVED
KENWOOD
DEALER

R5000 £875.00
WAVECOM W4010

TS-440S £1138.00

REPAIRS

PROFESSIONAL |
INDUSTRIAL AR ORS "SI
PMR

Repairs and Service

% 7 Working days guaranteed tumaround (subject to
availability of parts)

% 24 hour industrial service available

% Collection and delivery of equipment, fully insured,
arranged on request

* Repairs to Kenwood, Yaesu, lcom, Ten Tec and all
types of marine communications equipment

STAR MASTER ~ KEYER £54.70

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 DY8 1TG

R Telephone: Stourbridge (0384) 390063/371228
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 e ? 255 characters.
STAR MASTERKEY scratch pa "“i"‘z?’{fﬁafé‘&';,‘;f
a new MORSE ! -
KEYBOARD. Al memories stored on non volatile

Ram. Messages stored
for up to 5 years.

en —_
SO on e Indication of speed on

as easily as 7 PN
typing a letter. G (P TE T - segmefn i
It has never kel - ndication of operating
been as easy to ] AR A R . ~ mode on leds.
send morse. QPSS ST W Sidetone and rela

o in dr =it AT output for all

Variable transmission. & types of transmitter.

Speed 1-99 wpm or § Full QWERTY
100-200-300 keyboard with
-400 wpm for £4199.95 real keys.
Meteor Scat INC VAT Metal cased for RF
operation. P&P £5 immunity.

APPROVED
KENWOOD
DEALER

STAR MASTERKEY

CMOS MEMORY KEYER

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

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

PRICE £54.70

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

FULL RANGE OF KENWQOOD 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 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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WO00D & DOUGLAS?

VES,
WO00D & DOUGLAS

We're slill around and going stronger than ever!
Despite the fact that it is nearly 24 months since we
last advertised, we still receive a regular fiow of
orders for our wide range of amateur radio kits.

Why hide our light
under a bushel?

Because the many amateurs in professional radio
communication activities spotted the fact that we
were a source of high quality well engineered radio
products that could make their busy engineering
lives that much simpler. The result is a £1M turnover
company providing professional equipment in the
OEM, broadcast and security industries and
employment for 20 enthusiastic people.

So why advertise now?

To update our faithful followers that we have moved.

Not just to any factory, but to a unique, purpose
designed headquarters that will give us 10,200
square feet of production space.

Where is it?

From the address it looks a long way from Youngs
Industrial Estate but in fact it is just over the county
boundary, less than a mile and a half distance. The
phone numbers should be noted as these have
recently changed.

If you would like to know more about W & D, our
products, either amateur or professional, then send
a large stamped addressed envelope for a
catalogue. Our many years of experience in
amateur radio, telemetry modules, video links and
radio talkback make us a prime source to satisfy
your needs.

Wood & Douglas, Lattice House
Baughurst, Basingstoke
Hampshire RG26 5LL
Telephone: (0734) 811444 Fax: (0734) 811567

W.T. TRANS Pria 200/250V Sec 1720V a1 550 Ma for FW Bridge £55. COLLS Rotler Coaster tuning
coils 20 Uh nom 2/20 Mcis 36 trs on 27 ceramic former ext size B} x 3 x 37 new. [28. TAPE
AUDID }” on 77 spoals 1800ft ot presam recorded with morse troirl'nu lessons 4 tapes £11.50.
OPTICAL ACCS. misc selection of items inc eyepiece, lens cell, lenses, prisms, mirrors, mostly new.
10/12 itoms. £23. LASER OETECTON HEADS part nf Simfire weapons simulator head comains 3
colls with internal ek # d in h f housing 3} = 3}" reqs ext power modern
equip. [14.50. control units siso evailable. POWER "UNIT General purposs bench HTILT PY for 240V
ofps HT var 0 to S00V. 100Ma to 350V & 6.3V AC st 3 amps ct fitied V/Ma meter, screw term
connec, in case. [38. MONITOR CRT part of Army 011 Tx. Modulation monitor tunes 2/22Mc/s in §
bands as 24" CRT. TB & Y amp. etc also as 2x Ap Osc at 1015 & 1605c/s to enable two tone tests
to be made on SSB Tx circs, reqs ext power with circ. £34.50 suitable trans for conversion. £7.50.
SIG GENS Marconi TF995A/2 AMIFM 1.5 to 220Mcis var olp & devietion, fine & coarse stten,
metered ofp neat unit size 17 x 12 x 8" tested with book. £115 also American USM-44 10/420Mcis
narrow band AM sig gen for 230V bench unit tested, £95. CONT METER No.1 portable Geiger
Counter with meter Ind 0.1 to 10 MilRongt also provision for phones two part unit contained in carry
bag with phones & cable, req 300V, detads of transis PU supplied tested with book. £45. AERIAL
SWT type J of R1154/55 Inst selects Ae etc. £18.50. R.F. UNITS spare front ends for R210 Rx
tunes 2/16 Mcis in 7 bands with 455Kc ofp with valves & circ. £18.50. A.F. 0SC Advance J1 for
240V Sine wave ofp 15c/s to SOKc in 3 bands ojps ot 5 & 600 ohm tested. £28. MICROWAVE
HEAD UNITS part of ARAX-10 equip covers 2/11 Gz in 3 bends uses crystal video Rx with TWT amp
one for each band with 4 signal olps per band req ext in case size 15 x 11 x 20" £95. $.8.8.
AOAPTORS part of Army R234 Rx for use with 100Kc IFs as 3 filters provides low level sudio ofp
uses some 22 min valves reqs ext power & 100Kc driva on 19" panel with meter etc with book. £33.
{ SPEAKER P.A. Army type 117 dia 15 ohm nom 20 watts weatherproof. £26. FLASH UNITS aircraft
strobe typs flash units in weatherproof fittings 3° dia for use on 24V DC {will work on 12V with
lower ofp) kit comprises 2 x flash tubes, transis power unit, cebles these flash ett port stbrd, made by
Hella. £35 set. ARC-44 AIRBORNE T/Rx compsct unit intended for use in Helicopters covers freq
range 24 to 51.8 Mcis in 280 100Kc chan, F.M. nom D/P 8 watts into 50 ohm comprises TR,
Dynamotor, Chan Sel box, for use on 28V OC approx 5 amp uses min & sub min valves, siso supplied
with transis Intercom emp, with circ. £35 also available Bft fibre glass whip with base & mstching
unt. £16.50. CRYSTAL CAL. small bench unit giving 100Kc & 1 Mc/s ofps in case for 240V £28.
METER PANEL fitted with 4 mini 1 Ma meter ined in case size 5 x 2 x 27 new £14.50.
AERIAL AMP & Dist unit for use in freq range 162/174Mcis provides 4 oips from single UIP reqs
12124V OC as N type sks as 2 two stage transis amp on ea ojp. £16.50. SPEAKER UNIT Army AFY
spk unit in metal case 54" die by 34" deep spesker 2.5 ohm new. £11.50. TUNER HEAD
88/108Mcis with 107 IF out req 12V moenual tuned typed, 3 transis new. £7.50. TRANS 1SOL
240240V at 500 wotts in metel case. £18.50. PYE T470 BASE TX Fm 420/430Mcis for 240V
with circ. [45. METAL BOXES misc selection of small enclosed boxes suitable RF use etc some die
cost all with int fittings 8 for £8.50. PLUG INs. Type A for use with Telequip D.43 Scopes @
£14.50. ROTARY CONV. 1/P 18V OC D/P 230v AC 180 watt 50cis sine wave, epprox 18 amp 1/P
new. £45.

Above prices include Carr/Postage & VAT. Goods ex equipment unless stated new.

SAE with enquiry or 2x20p stemps for List 44/1,

A.H. SUPPLIES
Unit 12, Bankside Works, Darnall Rd, Sheffield S9 5HA.
Phone. 444278 (0742)

MERLIN WAY, BOWERHILL,
MELKSHAM, WILTSHIRE SN12 67J.
Tel: 0225 706886. Fax: 0225 708594

I i TERLIN
YSTEMS

WIZARDS PACKS

THIS MONTH'S WIZARDRY We would like to thank all our new customers of 1989 for
the ., By the L have a proj would
The WIZARD PRECISION FILTER U SO I e iy Wifou have 2 project you

like 1o be manufactured, we are always on the lookout for
240 voits AC, 13 amps input, 4 oft IEC 6 amp Rl gl

sockets output, On/Off switch, Precision Pot-

tor block RFI fiter, VDR, Mains lead and
Plug, Mertin made case and built and tested.
This fitter helps to remove your RF from the
house wiring.

Price £27.48 VAT Paid P&P £3.00

The WIZARD'S best 13.8 volt PSU kit so
project

in the kit: Pre buitt PCB, Super Mains Trans-
former, 3 inch Cube Heatsink, 60000uf Elec-
trolytic, 25amp Bridge Rectifier, 12V DC Fan,
Mains Filter, Overvolt Relay, LED Indicators,
Amp Meter, Fuse Holders, Terminals and
OnvOff Switch.

This PSU has an output of Bamps and 8 to
18amps intermittent. With a full set of data
sheets.

Price £33.80 + £4.50 P&P

LINEAR AMPLIFIER BUILDERS

8 off 220uF 400V Eiectrolytics with
mounting clips

Price £15.00 post pald
Printed Gircuit P

Sory for the deiay over the fist, but we have put all our stock
on computers and this has taken time, this Is the Wizards
worst enemy!

WELL A HAPPY CHRISTMAS AND ALL THE BEST
IN 1990 FROM JOHN THE WIZARD
wwylwumuukﬂnmourmandmh
1 We cover just about all the UK at Rallies and
Embmons if you would like a list of these, just give me a

fing!
Stormo Moblle Radio Telephone
Type 634

66-88 MHz

12.5 Kz Comnal Spacing ]

2 25 kiz Devisthm

Mz Bandwidth 1000 kM7 ;

RF Output Power 10 watts

Mod FM

Semitivity 0.7

12 Voit or 24V Input DC with Coatrol Gear and Data
OK for 4 mt.

Price £25.00 + £5.00 P&P

THE WIZARD POWER CUBE

Specification
1 20 Amp Hour Dryfit Battery
2 Inbuilt Mains Charger
3 RF Filtered
4 Solar Cell Input (Cells optional)
5 Compact Size/Portable
8 Merkin Made

Price £76.00 + P&P £8:00

with toothed bait reduction drive. Input/Output 2VDC to 30VDC

net
at upto 10Amps. Price 21'4‘?0 + £3.50 P&P.
New in Controller Card for the above and athers Input power + and — opto SOVDC. This will give a singie Sk ohm
pot variable speod forward and reverse. Price £7.50 + £2.50 P&P.
COMPRESSORS—Gast rotary swfvacoun pump 20psif28ivec,1/12th HP  240Vac motor. Good for
Desokdesing/Airbrush work. Just £17.00+£3.00 P&P.
M THE WIZARDS DEMI—We have from time to time the following new and SH stock. Printers, Monitors mono/
colour. Valve amps and PSUs. Lots of 0dds and ends.
MORE DATA—Ring the wizard on 0225 706886 (Day time) 0225 763027 (Home). For more information or for a
visit (o the works.
PAYMENT—Access, Cheque, PO and Cash Post and Packing on components £1.50, over £20.00 £1.00. Please
add VAT fo total.
Thank you John and Adrian the Sorcerers Apprentice!
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worthwhile device by the way the S-meter reading
shoots up when it is switched in! Any pre-amp will
give higher S-meter readings and make s.s.b. signals
louder; but is the S/N improved? Try tuning an R3/
R4 s.s.b. signal without the pre-amp, and then
switch in the pre-amp. After resetting the volume
control to get the audio level the same as before,
determine whether the signal is now R4/RS. If it
isn’t, then there’s not much point in having the pre-
amp in circuit. In fact, it could be doing more harm
than good merely by amplifying all the signals -
weak and strong ones - and hence dramatically
reducing the overload margin of the receiver, and
possibly inciting spurious responses and
intermodulation products in the r.f. amplifier and
mixer stages! In other words, the dynamic range of
the receiver could be impaired by as much as the
gain of the pre-amp. The craft, then, is not
particularly for high gain, but for the best noise
figure!

Improving the Overall Noise Figure

Nevertheless, a well designed pre-amp, such as
those produced by the small, specialised British
firms can certainly enhance the S/N performance of
a v.h.f. front-end if the rig itself isn’t endowed with
a particularly exciting noise figure. As already
mentioned, it is the first r.f. amplifier which is the
critical one from the noise performance aspect.
Total noise of a system takes account of the input
circuits, r.f. amplifier, mixer,etc., according to the
expression:

Ni2 -1  N3- 1
G1 G1XGZ

\Nf1 +

where N(1, N2, N3, etc., are the noise factors of
the first, second, third, etc., stages and G1, G2, etc
are the direct ratio power gains of the first, second,
etc., stages. Let’s suppose that our 144MHz band rig
has a noise figure of 4dB (2.5 noise factor) and we
hook in a pre-amp with 2dB noise figure (1.58 noise
factor) and 14dB gain (25:1 power ratio), then by
using the first part of the foregoing expression we
obtain:

25 -1 .
1.58 + 2—5 = 1.64 noise factor

or 2.15dB noise figure

Thus, by using this low noise pre-amp we have
achieved a 1.85dB improvement in noise figure over
the rig without a pre-amp. Quite a worthwhile
improvement which would undoubtedly be
noticeable on a weak s.s.b. signal, possible making
an R3/R4 signal into an RS one!

pre-amp at the top end of the feeder, near the
antenna. If, for example, the feeder at 144MHz has a
loss of 3dB, the signal at the input of the pre-amp
will be twice the power, thereby improving the S/N
by 3dB. However, the total noise figure will worsen
since in effect 3dB will be knocked off the pre-amp
gain, leading to a total noise figure of 2.3dB, which
is still very good.

If the feeder is fairly long and hence lossy, it
certainly pays to site the pre-amp close to the
antenna; but with an ordinary antenna system the
pre-amp at the rig end of the feeder will do a good
job if its noise figure is less than that of the rig. A
relay, r.f. or ‘hard-switched’ operated, by-passes the
pre-amp in the transmit mode.

In summary then, the noise factor of an ideal
receiver can be defined as the number of times by
which the signal power from the antenna must
exceed kTB to provide unity S/N! In terms of
practical performance, a receiver with 10dB S+N/N
with an input of 1yV to 3UV is very good. At v.h.f.
and above, higher sensitivities are being achieved;
but at h.f. the ‘usable sensitivity’ is invariably
established by atmospherics and other noises below
12MHz, as already noted.

Because of the reduced noise-power bandwidth
required for reading Morse code, receiver sensitivity
is commonly higher in this mode. In fact, with a
narrow-band c.w. filter a S/N advantage up to 20dB
becomes possible in with with respect to s.s.b. This
means that a signal just bordering on RS c.w. would
need to be raised by more that three S-points to
provide similar readability on s.s.b. Or, put another
way, a ¢.w. transmitter with 100 times less power
would provide a similar readability. Hence the
popularity of c.w. QRP.

Dynamic Range

The noise floor is also caused to rise by spurii
and intermodulation effects generated in-band by the
large-signal limitations of all receivers. Viewed
from the large-signal side of the dynamic range
sandwich, the ‘usable dynamic range’ can be
regarded as that dB range over which the
multiplicity of signals can increase such that the
intermodulation products (essentially third and odd-
order) do not result in a significant rise in noise
floor. In other words, a receiver with a good
dynamic range performance is not only adequately
sensitive for the band in use, but also one whose
spurii and intermodualation products are well tamed.

We have seen, therefore, that receiver sensitivity
is certainly not the ‘be all and end all’ of receiver
performance. A more important consideration, in
fact, can be how well a receiver can handle strong

Fig. 5: Showing the
signals and
instrumentation for a
SINAD sensitivity
test. The receiver r.f.
input is adjusted for
a SINAD ratio of
12dB (corresponding
to a distortion factor
meter reading of
25%), making sure
that the 0dB datum
is correctly set for
each r.f. level
change. The SINAD
sensitivity is given
by the signal
generator, usually

We can do even better than this by putting the signals. PW expressed as uV
{p.d.)
1kHz tone modulator De? notch tuned to 1kHz aB millivottmeter
o} rms. reading
dB Filter
ey = '|”|I|l||l||“| requnse
From | H 1||| Noise +H shaping
output m ml oise distortion
of RX [T l 7L ELH
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EETT Keyed-in Morse

This Morse
training program,
written by GITEX,
takes advantage of
the availability
and convenience
of a portable
computer to
provide random
Morse characters
on the move or at
unusual times

66

Although I have held my Class ‘B’ licence since
early 1986, it is only recently that I have made any
determined efforts to learn Morse. The days that
separated the Morse classes, run by Phil GOKKL,
meant that any advances in ability made during the
sessions were eroded by not listening to Morse
inbetween times. I had tried commercial tapes, but
these proved unsuitable in my case. The sounds of
chairs scraping and intestinal activity of the person
generating the Morse were distracting on one tape
and I found myself listening less and less. Finally
Phil said “You have a computer, why don’t you
write a program to train yourself”? The listing
reproduced here is the result of being unable to
answer that question.

Starting Point

I have several computers, but the one I chose for
the program is a Tandy Model 100. This small
portable computer has 32KBytes of memory, runs
from batteries and has various utility programs built
into it. Not only that, but it also has a good, if not
fast, version of BASIC. I had an Olivetti M10
version of this computer previously and the program
will run on that, also I believe NEC make a copy of
this machine although I do not know the model
number of their machine.

Basically, the program will turn characters, saved
previously in a text file, or a pseudo-random series
of characters into the equivalent Morse tones. Either
numbers or letters or mixed letters and numbers may
be produced, with the possibility of limiting the
characters to those that cause problems.

When typing the listing in, each BASIC line
should have no spaces between the words, except
where they have a textual meaning. So there should
be no attempt to make the listing on your machine
look tidy. The spaces within the program line will
only slow the maximum speed down, which might
eventually make the Morse less useful.

Definitions

Only lines 1 and 2 produce Morse sounds, all the
others are there for support and organisation. Sound
is produced by the BASIC command SOUND tone,
duration. Where tone is an inverse number, i.e. high
number-low note, and duration is in fiftieths of a

0 GOTO 1000

1 SOUND TN,DI:FOR Y=0 TO WC :NEXT
:RETURN

2 SOUND TN,DA:FOR Y=0 TO WC
:NEXT:RETURN

3 PRINT C$; :FOR Y=1 TO WW :NEXT:RE-
TURN

4 FOR X=1 TO LENMCS$):IF MID$(MC$,X,1)
=""THEN GOSUB 1 :NEXT:RETURN
ELSE GOSUB 2 :NEXT:RETURN

5 X=(INSTR(MA$,C$)-1y2+1 :MC$=MC3(X)
:GOSUB 4:GOSUB 3 :IF INKEY$=
CHR$(27) THEN GOTO 10 ELSE RE-
TURN

6 FOR X=1 TO 2 * WW:NEXT:PRINT " ”; :RE-
TURN

10 CLOSE:CLS:PRINT ” Produce MORSE
tones from ? ":PRINT "[P]re-recorded mess-
age” :PRINT "[K]eyboard text input”
:PRINT "[R]andom characters” :PRINT
"[Clhange parameters” :PRINT "[ESC] to
quit”

11 IN$S=INKEYS$:IF IN$="" THEN GOTO 11

12 IF IN$="P” OR IN$="p” THEN GOSUB 200
:GOSUB 100:GOTO 10

13 TF IN$="K"OR IN$="k"THEN GOSUB 300
:GOSUB 100:GOTO 10

14 IF IN$="R"OR IN$="r"THEN GOSUB 400
:GOSUB 100:GOTO 10

15 IF IN$="C"OR IN$="c"THEN GOSUB 500
:GOTO 10”

16 IF IN$=CHR$(27)THEN CLS:END ELSE
GOTO 10

100 IF LEN(MS$)> 0 THEN MC$="-.-."
:GOSUB 4 :GOSUB 6:CLS:FOR N=1 TO
LEN(MSS) :C$=MID$(MS$,N,1):[F C$=""
THEN GOSUB 6:NEXT ELSE GOSUB 5
:NEXT

120 RETURN

200 CLS:FILES:PRINT "Please use only a file
name™:INPUT"with *. DO’ in #t";FL$
:OPEN FLS$ FOR INPUT AS 1:CLS

210 IF NOT EOF(1)THEN INPUT#1,MS$
:GOSUB 100:GOTO 210

220GOTO 10

300 CLS:INPUT"Please input your text up to 4
lines>";MS$ :CLS: GOSUB 100 :GOTO 10

400 CLS:PRINT "{L]etters”:PRINT "[NJumbers”
PRINT :PRINT "[ESC] TO RETURN"

401 IN$=INKEY $:IF IN$=""THEN GOTO 401

402 IF IN$="L"OR IN$=""THEN GOTO 410

403 IF IN$="N"OR IN$="n"THEN GOTO 420

404 IF IN$=CHR$(27)THEN RETURN

405 GOTO 400

410 CLS:PRINT "Enter the characters to be prac-
ticed or press [ENTER] key for the al-
phabet..” :INPUT RN$:IF RN$="" THEN
RN$="ABCDEFGHIJKLMNOPQRSTUV
WXYZ":GOTO 450 ELSE GOTO 450

420 RN $="0123456789"

450 RL=LEN(RN$):CLS:PRINT Please wait
generating the characters”:FOR X=1 TO
VAL(RIGHT$(TIMES$,2)) :RN=RND(X)
:NEXT:MS$=""

451 FOR GP=1TO 30:FOR CH=1TO §
:RN=RND(9)*RL+1
:MS$=MS$+MID$(RNS,RN,1)
:NEXT:MS$=MS$+” ":NEXT
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452 CLS:PRINT "[ESC] to quit"™:PRINT ” any
other key to continue”

455 IN$=INKEY$:IF IN$="" THEN GOTO 455

456 IF IN$=CHR$(27) THEN GOTO 10ELSE
RETURN

500 UP=0:CLS:PRINT "Change which parameter
7" :PRINT “[T]one of character” :PRINT
"[S]peed of character™:PRINT “[W]ait peri-
ods” :PRINT "[ESC] to quit”

501 IN$=INKEYS$:IF IN$=""THEN GOTO 501
ELSE IF IN$=CHR$(27)THEN RETURN

502 IF IN$="T"OR IN$="t"THEN GOTO 520

503 IF IN$="S"OR IN$="s"THEN GOTO 530

504 [F IN$S="W"OR IN$="w"THEN GOTO 540

505 GOTO 500

520 UP=0:CLS:PRINT "press":PRINT "[1] to go
higher”:PRINT "{0] to go lower”:PRINT
"[ESC] to reum”

521 IN$=INKEY $:IF IN$=""THEN GOTO 521
ELSE IF IN$=CHR$(27)THEN RETURN

522 IF IN$="1"THEN UP=-0.1*TN ELSE [F
IN$="0"THEN UP=0.1*TN

523 MS$="k:TN=TN+UP:GOSUB 100 :GOTO
500

530 CLS:PRINT "Press™:PRINT "[1] for faster”
:PRINT "[0] for slower”:PRINT "[ESC] to
retumn™

531 IN$S=INKEY$:IF IN$=""THEN GOTO 531
ELSE IF IN$=CHR$(27)THEN RETURN

532 IF IN$="1"THEN DI=DI-1:DA=3*DI
:GOTO 590

533 IF IN$="0"THEN DI=DI+1:DA=3*DI
‘WC=2.5*DA:GOTO 590

534 GOTO 530

540 CLS:PRINT "Press™:PRINT "[1] for shorter
pauses” :PRINT "[0] for longer pause”
:PRINT "[ESC] to retum”

541 IN$=INKEY$:IF IN$=""THEN GOTO 541
ELSE IF IN$=CHR$(27)THEN RETURN

542 I[F IN$="1"THEN WW=WW*.75:GOTO 590

543 IF IN$="0"THEN WW=WW*1 5:GOTO 590

544 GOTO 540

590 TN=TN+UP:MS$="kkkkk":GOSUB 100
:GOTO 500

1000 CLEAR 5000:DI=3:DA=3*DI: WC=
2.5*DA :WW=4*WC:TN=2000

1010 DIM MC$(36):FOR X=1 TO 36 :READ
MCS$(X) :NEXT

1020 MA$="aAbBcCdDeEfFgGhHIiljJkKILmM
nNoOpPqQIRsSITuUvVwWxXyYzZ1122
3344556677889900"

1025 GOTO 10

1030 DATA ".-7, "-..7, "=.=.", "=
1031 DATA .7, »..-.", "=, "L
1032 DATA .7, "7, Vo 2m, 7=
1033 DATA 7--7", 7-.", "=, e
1034 DATA "--.-7, ".-.7, "7, "7
1035 DATA "..-7, "..=", ==, e =
1036 DATA "-.--", "--..”

1037 DATA ".-=-2"," e " T
1038 DATA ".....7, =07, e e
1039 DATA "----., "eeees ”
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second the variable DI holds the length of a dot, and
DA the length of a dash. Their relationship is set in
line 1000 at 1:3. Variables WC and WW hold inter-
character, and inter-word pause values. The Morse
characters themselves are held in an string array
MC$(), and lines 1030 to 1039 hold representations
of A-Z and 0-9. Please note again that lines 420 and
1020 have no spaces. Similarly in line 410
beginning THEN RN$="A...YZ". The string RN$
holds the characters from which the random Morse
will be produced in lines 450-456.

Menu Choices

The main menu is presented in line 10, with lines
11-16 selecting and calling the various subroutines.
Pressing the [ESCape] key whilst Morse is being
produced will result in the program returning to this
menu within a few seconds. Pressing [ESCape] at
this menu causes the program to terminate. Once
you are sure that the program works, and a copy has
been saved to tape or disk, line 16 may be amended
to ... THEN MENU ELSE GOTO 10, instead of its
present form.

Parameters

Lines 500-590 provide a means, within the
program, of changing various parameters. These
being the length of the dots and dashes, the pauses
between characters and words, and the tone of the
Morse produced. Generally choosing ‘1’ causes a
speeding up or raising of pitch, and choosing ‘0’ the
opposite. The rate of change of these parameters
may be varied by altering the step factors used to
vary the value of each variable. Remember strange
things occur if the dot length reaches zero, or the
pitch becomes a negative number.

Pre-recorded Text

The only area not covered is the use of prewritten
text, which may be created with the inbuilt text
editor. These files which the system uses the ‘.DO’
extension to signify a textual document, are read in,
at up to 240 characters and spaces at a time. Each
character read in will be sounded as Morse, followed
by putting it on screen just before sounding the next.
This use of prewritten text allows a more natural
style of word sizes, rather than the unnatural §
character groups created in a pseudo random manner

The 'spare’ plastic
panel used for the
audio output socket.

Experiments with an
amplifier showed
that a better tone
was produced if an
audio amplifier as
below was used. If
this also has a tone
control, then very
smooth sounding
Morse may be
produced which
sounds more like the
real thing.

9v
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View inside the case
showing the
miniature coaxial
cable connecting the
buzzer output to the
3.5mm jack socket
on the back panel.

in line 451. The latter half of line 450 is an attempt
to create a differing series of characters each time
the program is run. (Other computers may use the
RANDOMIZE command to achieve this).

Minus points

The Morse characters become more staccato and
less ideal as the dot time is shortened and is too
mechanical to be the only training used. It should
augment the periods of listening to Morse created by
‘ hand, either in a club or by listening to the radio.

Finally the volume of the Tandy is not in the
| earsplitting range, so a method of making more
sound was sought. Sound is produced using a
ceramic sounder behind the badge on the upper right
hand side of the front panel. An audio frequency
signal is sent to this sounder to produce the 'tinny’
tone. On my model there was an unused plastic
panel onto which a 3.5mm jack socket could be
fixed, to allow the inbuilt sounder to be bypassed
and an amplifier to be used

This has not made learning Morse any easier, in
fact I have spent less time learning, but [ now have
no excuse for not being able to practice. Five
minutes listening may be achieved at any time of the
day or, much to my long suffering XYL’s disgust,
the night.

Dah-Di-Dah. PW

Your connection for up-to-date information on all
aspects of amateur radio and home construction.

Dial 0898-654632 for the

latest news on Propagation,
HF, VHF & Satellite
Operating, DX,

Special Event Stations,
Exhibitions, Rallies,
Cancellations and all the
other news.

Read to you by Elaine Richards G4LFM,
the bulletin is up-dated each Friday.

Don't forget - for the latest news,
contact Wireless-Line on 0898-654632.

Calls are charged at 38p per minute Peak,
25p per minute off-peak.

68 Practical Wireless, March 1990



Small Compact Size.

100 watts.
105dB Dynamic Range.
FM Standard.

Credit
facilities
available

e 12V Operation
100kHz-30MHz General Coverage Receiver. e Large LCD Readout.

e 12 Memories.
e CI-V Communications Interface
e HM12 Microphone.

i lcom (UK) Lad
VISA Unit 8/9 Sea Street Industrial Estate, Herne Bay, Kent CT6 8LD. Telephone: (0227) 369464.
Open: 9-5.30, Lunch 1-2pm. Mondays to Saturdays.

ICS

Superior Weather Information by Radio

ICS ElectronicsLtd

MET-2 Weather Satellite Receiver

FAX-1 Facsimile Demodulator

- “SETS/) a 0
k Y A

A ,:.' - i‘&v.yn‘;-: L ‘
éhz‘z”fé‘a‘:‘g;m‘« 1%&&‘.‘5 =

The Fax-1 prints weather maps, press photos, amateur fac-
simile, RTTY news and weather bulletins and Navtex weather
and navigation warnings. It connects directly between the
extension speaker socket of an HF SSB receiver and most
commonly available computer printers, giving superb results
with miinimal operator intervention. A marine installation kit
with 12 volt printer is available (the Marinepack).

As used by professional weather forecasters, oil rigs,
Whitbread Round the World Race yachts and discerning
amateurs everywhere. Full details are contained in our
catalogue, which is available on request.

FAX-1: £279.95 (inc VAT) plus £5.00 post and packing.

The MET-2 receives signals directl from the geostationary
Meteosat satellite to give an updated view of Europe every half
hour. You can see the same pictures on the TV news.

It comprises an antenna, 20 metres of cable, a receiver and
demodulator and software for IBM-PC, Amiga and Atari
computers. Animation software and IBM-PC VGA support are
optional extras.

With this system, ICS have achieved a dramatic price
breakthrough. The MET-2 is the result of years of experience in
manufacturing similar systems for the commercial and
education markets. Send for details now!

MET-2: £689.94 (inc VAT) plus £9.50 post and packing

ICS Electronics Ltd., Unit V, Rudford Industrial Estate, Ford, Arundel, West Sussex BN18 OBD
Telephone: 0800 525142 (Orders) 0903 731101 (Enquiries) Facsimile: 0903 731105
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g | PW Irwell Part 3

In this final part of
the PW Irwell, The
Reverend George
Dobbs G3RJV
describes how to
case the project
and interconnect
the modules to
complete the QRP
transmitter.

The prototype Irwell was built into a Minffordd Front and Back

Engineering Equipment Case Type J9 because the

]9 case is both attractive and easy to drill. I drill the The front panel on the prototype was finished off
holes for controls slightly undersized and then with a false front made of thin white card, with
enlarge them with a hand reamer to the correct size. legends produced using dry rub-down lettering. This
The placement of the boards and controls is shown card is protected by a layer of sticky-backed
in Fig. 3.1. Mark and drill the holes for the various transparent plastic of the type used for covering
sockets and l.e.d.s then using standoffs, mount the books. The main connections into the Irwell are all
boards in their respective positions. The case allows on the back panel and consist of: 12V in, key,
plenty of room for the boards, with the v.f.o. in its antenna and receiver. I have used phono sockets for
own box, placed in the centre. The signal leads must all these terminations because they are cheap and
be wired with screened leads, and these are shown standard in my shack, but any type of connector may
as the bold lines in Fig. 3.1. Ideally miniature 50Q be used. If phono sockets are used throughout it is
coaxial cable should be used. The commonest small essential to clearly mark and remember which
coaxial cable available is type RG174, but often it is socket is carrying the 12V input.

stiff and difficult to use for small interboard It is easy to overlook interconnections between
connections. In practice small screened cable, sold the various boards, so work in a logical order. I

as microphone cable, may be used for the ‘ would suggest beginning with the 12V input from
interconnections without too many problems. the back of the case. Add all the power leads

Fig. 3.1: Finished 12V II RX Antenna Ke
T L) 0 L) [)
transmitter showing =
p.c.b. inter- i - 4 Ao k=
connections<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>