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Yaesu ——

Fm HF Transceiver POA (]
FT980 HF Transceiver 750.00
SPa80 aker 110.00 (2.50)
FT767 00 {—]
FEXTET(2) 2m Module (767) 169.00 (2.50)
FEX767(70)  70cm Module (767) 215,00 (2.50)
FEXTG716) Gm Module (767) 169.00 (2.50)
SP102 Speaker 75.00 (2.00)
SFT290 Mill New Super 290 429.00 (—)
FT290 2m MMode PortTransceiver 37900 (—
FT280 With Mutek front end fitted 409.00 |—
MMEB1T Mobile Bracket 3750 (1.50
NC11 Char 1050 (1.50
CsC Carrying Case 6.50 {1.50
YHA1S 2m Helical 7.50 (1.50
M 70cm 2wave 1250 (1.50
YM49 Speaker Mike 22.00 (1.50
MMB1S Mobile Bracket 14.55 (1.50
FT23 2m Mini HH 249,00 (2.50
FT27 F0cm Mini HH £269.00 (250
FNB3 Spare Battery Pack (2373) 23.00 (1.50
FNE10 Spare Battery Pack (2373) 25.00 (1.50
FNB11 Spare Battery Pack (2373) 42.00 (1.50
NC.18C Charger {2373) 1050 (1.50
NC.28 Charger {2373) 11.00 (1.50
NC. Base Charger (23/73) 49.00 (250
PAG Car Adapit halger 2373 14.50 (1.50
MH12AZE Speaker M 22.00 (1.50
FT727 2mi70cm H.I'H 425.00 (3.00
FNB3 Spare Battery Pack 40.00 (150
FNB4 Spare Banew Pad( 45.00 (1,50
FNEBS Empty Ceil 9.00 (1.50
FT209R NEW 2m I-UHalda'Cl'W FNB3 299.00 (—]
FT708R 70cm HHeld 31900 (-]
FT270R 2m 25W F.M 39900 {—I
FT270RH 2m 45W F.M. 469.00 (]
FT2700R 2mi70cm/25Wi25W 499.00 (—|
FRGO600 60-950MHz Scanning RX 55000 (—
MMB10 Mobile Bracket 10.00 (1.50
NCaC Ch.'lrgda 10.35 (1.50
PA3 ptor'Charger 2050 (1.50
FNB2 Spare Battery P: 25.00 (1.50
YM24A Speaker Mike 27.00 (150
FT726R 2m Base Station 999.00 (—)
430726 70cm Module for above 349.00 (3.00)
FRGBBOO HF Receiver 639, =1
BH00 Convertor 118175 for above 100.00 (2.00)
FAT7700RX  ATU 59,00 (2.00)
H1B8 Hand 600 8pin mic 20.00 {1.50)
MD1B8 Diesk 600 8pin mic 79.00 (1.50]
MF1A3E Boom mobile mic .00 (1.50)
YHI? Lightweight phones 19.50 (1.50)
YHSS Padded phones 19.95 (1.50]
YH1 Liweight Mobile Hiset-Boom mic 19.00 (1.50]
S81 PTT Switch Box 208708 21.00 {1.500
582 PTT Switch Box 200790 18.00 (1.50)
SB10 PTT Switch Box 270/2700 21.00 (1.50)
FF501DX Low Pass Filter 3750 (1.50)
EW
FITBIGX HF TXCH 155000 =1
F1727 2MITOCM HH i~
FL7000 HF Linear umoa 1=l
—— Linear Amps
TOKYO HI POWER
HL 160V 2m, 10W in, 160W out 244.52 (2.50]
HL B2V 2m, 10W in, 85W out 144.50 (2.50)
HL 110¥  2m, 10W in, 110W out 249.00 (2.50]
HL 35V 2m, 3W in, 30W owt 76.00 (2
HL 30 2m. 3W in, 30W out |
HL 30V T0cms, 3W in, 30W out

MICROWAVE MODULES

MML144730-LS  inc preamp (173 w Up)

MML14450-S  inc preamp, switchable

ML144/100-5 ing preamp (10w ¥p) 13,001
MML144100-HS  inc preamp (25w ip) 95 (3.00
MML144100-LS  inc preamp (13w ifp! .95 (3.00]
MML14472008  inc preamp (31 369.84 (3.00
MML432/30L inc preamp (13w 169.05 (250
MMLA3ZSD inc preamp (10w Vp; 143,50 (2.50;
MML432/100 linear (1 33465 (3.00
B.N.OS.

LPM 144-1-100 ul, preamp 23500 (3.00)
LPM 144-3-100 out, preamp  235.00 (3.00)
LPM 144-10-100 oul, preamp  205.00 (3.00
LPM 144251 . 180W out, preamp 305,00 (3.00]
LPM 144-3- n, 180W out, preamp  355.00 (3.00]
LPM 144, in, 180W out, preamp 35500 (3.00
LP 144.3. MN 50W out, preamp 145.00 (3.00
LP 144-10- M 10W in, preamp 145.00 (3.00
LPM 4321 F0em, W in, 50W out, preamp  255.00 (3.00]
LPM 432-3.50 T0cm, IW in, 50W out, preamp 255,00 (3.00]
LPM 432-10-50  70cm, 10W in, 50W oul, preamp 215,00 (3.00)
LPM 432-10-100  70crm. 10W in, 100W out, preamp395.00 (3.00)
LPM 432-3-100  70cm, 3W in, 100W out. preamp 395,00 (3.00

—— SWR/IPWR Meters ——

FS5OVP 50-150MHz 20/200 Interval PEPFSWR 106,70 (2.50
FS300V 50-150MHz 200200 PWR/SWR 5350 (250
FS300H 1.5-60MHz 20/200/10W 53.50 (250
FS210 1.8:150MHz 20/200 Auto SWR 63.50 (250
w720 140-430MHz 20/200W 4150 (250
Lz
SP10X 1.8-150MH: PWR/SWR 39.95 (2.50
SP122 1.8-60MHz PWR/SWHR/PEP .95 (250,
SP220 1.8-200MHz PWR'SWR/PEP 67.95 {2.50!
SP225 1.8-200MH: PWR/SWR/PEP 119.95 (2.50
SP420 140-525MHz PWR/S! EF 74.95 (2.50
SP425 140-525MHz PWR/SWR/PEP 119.85 (250!
SP825 1.8-200-430-800-1240MHz 179.00 (2.50
TOYO
T430 1440432 120 W 5250 (2.50)
Ta3s 1447432 200 W 58.00 (2.50)
—— Scanning Receivers ——
SX200 VHF/UHF Scanner 325.00 (3.00)
SX400 VHF/UHF Continuous Coverage 645.00 (3.00)
ADR2002 VHF/UHF Continuous Coverage 487.30 (3.00
HXZ000 HH Scanner 269.00 (3.00)

Telephone: Axminster (0297) 34918

) §
Icom Products — Kenwood
IC761 New Si HF T POA. |—) T58405 9 Band TX General Cov RX 199500 (—|
IC751A Hﬂra:ﬁm e 1465.00 |—) ATado Auto/ATU 258.23 (2.50)
1735 New HF Transceiver 949.00 |— SPa40 Ext Speaker 92.32 (2.501
AT100 'IMW ATU I?5Iﬁ45! 365.00 (3.50 759305 9 Band TX General Cov RX 175000 [~
AT150 150W ATA {735} 315.00 (3.50 ATH30 Auto/A TU 192.75 (2.50]
PS55 Ext PSU (735) 185.00 (3. SPA30 Ext Spe. 90.94 (250
IC505 50MHz multi-mode portable 459.00 (— TSa40 NEW 9 Band TX General Cov RX 119500 (—
C2900 2m 25w M/Mode 54200 |— AT440 Auto/ATU 152.73 (2.50]
ICZBE 5W FM 32500 |— PS50 HDuty PSU 23463 (250)
C7BH 2m AW FM 399.00 (3.00 158305 160-10m Transceiver 9 Bands 00—
C Micro  2E New Mini HH 23900 (3000 AT230 All Band ATU/Power Muter 220,05 (250
ICZE 2m The Original HH 225.00 (3.00 P =
1CO3E Sm 29900 (3.00 SP230 External Speaker Unit 7012 |
IC275€ New 2m 25 Base Stn iagane fyt Tooongk  JSom-iim Trnscelvar =
ICAE T0cm HH 285.00 (3.00
ICO4E 70em HH 29900 (200 Matching Power Suoplv 183.26 (3.501
C4BE 70cm 25W FM Mobile 44900 (300) P30 Matching Speskar o g
CA90 T0cm 10W MMode 617.00 (—I B430 Mobile Mounting Bracket 6.66 (2.50!
IC3200 2m70 Dual Band FM Mobile 55600 (—)  FM430 FM Board for B8 (2.50)
IC12E Iem HH 428,00 (2.00) SM220 Station Monitar 362.37 (3.50
ICR71 Gen Cov RX B25.00 (—) BSS5 Band Scope Unit (520/530) 72.05 (2.00]
VHF/UHF Scanner 95700 |— B8S3 Band Scape Unit (830/340) 81.22 (2.00)
AHTO00 25-1300MHz Discone B82.00 (2.5 TL822 10160 ZK Linear 1495.00 (7.00}
SP3 x1 Speaker 61.00 (2.0 TM201A 2M 25W Mobile FM 269.00 (3.00]
CE70 DC Cable (RTA71) .00 (1.5 TMA01A T0cm 12W Mobile FM 392.82 (3.00]
EX257 FM Board (RTOVRT1) 41.00 (1.5 TH21 2M Mini HH 228.00 (2.50]
GCS World Clock 43.00 (2.0 mg&s ';%‘cm Min HH mlﬂ {g &
HAND HELD ACCESSORIES TH215 ZM H-I'H Keyboard 258.00 (3.00
AQ2 Watﬂl@mol Bag all lcom HH 14.38 (1.50 TR7S1 —|
BC35 Desk Charger 70.15 (2.00 75111 991.29 [~
BF3 Ealler\f Pack 8.4V (24EN2/04E) 29.80 (1.50 TSE11 108500 |—|
BP4 Ba‘rlerv Case |2/4E/D204E) .20 (1.50 R2000 7.26
BPS Batiery Pack 1087 6095 (200)  ycip er (R2000) 170.76 (2.00]
gg galtar\f gac: gta .2V (D2/04E only) ; .g.rl; g% HEO00 overage HFRX 89500 (—)
attery Pacl g !
cP 12v Charge Lead BPA7/8 90 (150)  VC20 wenen RN 092 (200
DeY DC/DC converter operate from 12v - 17.25 (1.50] HAND Hi .
FAZ 2m Halical BN (E .20 (150 BT2 fattery Case TH21/41 1250 (1.50)
FA3 T0em Flexlble /a(} Antenna (BNC) .20 [1.50 D21 er Supply TH21/41 26.38 {1.50]
HMS Speaker 21.85 (2.00 EB2 attery Case TH21/41 17.85 (1.50)
HS10 Head set Buom ike: 20.70 (150 Hi fadset with Vox TH21/41 34.71 (150
HS 1054 Vox Unit HSIHgOWE only) 25.30 (1.50 P i 25.68 (1.50)
HS10S8 PTT S 20.70 (1.50) BC Desk Charger TH21/41 106.21 {2.00)
LC1 Leat'lnraun Case 2E/M4E + BPS 6.90 (1.50) 8 Soft Case TH21/41 1250 (1.50]
LC3 Leatherette Case 2E/4E + BP3 6.90 (150 C30 SpeakerMic TH21/4/2600 29.85 (150)
Lcn Leatherette Case 02E/O4E + BP3 9.20 (1. ESSORIES
LCia Leatherette Case 02E/04E + BPS/7/B 9. C50 4P Desk Mic 4859 (2 50)
551 Shoulder Strap 1 MCEOA 8P Desk Mic 93.02 (2.50)
MCB0 Electric Desk Mic 56.93 (250
g,:.";!" nccsssou:'e".'s = M‘c MCES Desk Mic Audio Level Comp 107.55 (2.50)
6000 MC42 8P Fist Mic 2222 (150
SMa K/G000) 8P Base M
SM10 Comp/Graphic Mike Mcss Miobite M (6br 8p1 5853 (250
LF30 HF Low Pass Filler 34.02 (2.00)
SPE( ‘! ,1 ! KX3 Receiver ATU (Mizuha) 67.28 (250
) e o Doluke Hibhones 5957 (200
uxe Hiphones .
Yaesu FT770RH SWI100A WHPower Meter 1.8-150MHz 5276 {2.00
Yaesu FT703(4) SW1008 --WHJPowel Meter 140-450MH2 52.76 (2.00)
Yaesu FT209RH(4) SW200A S r Meter 1.8-150MHz 113.85 {2.50)
Yaesu FT709R(4) SW2008 SWRPower Meter 140-450MHz 113.85 (2.50]
Vees FRrarox § SW2000  SWilPower Motor 185aMHz 2K 12357 (250)
ansu WT1 2m ATU 40.26 (2.00
. .
\ Power Supplies
DRAE BNOS
—— 4 amp ;gg I2.£1 B amp 75.% 1%.%]
& amp X (3.00) 12 amp 125. {3.50)
-, WAS  NOW | 15 5mp 8650  (3.50) 5amp 18500  (4.50)
¥ mobile 2 | 24amp 12500 (a50) aWamp 38500 (450)
Prodicts Aerial Rotators ——
ong Froducts —— KR2so Light Duty 7890 (300
n. Cov. Con, 137.40 (2.00) 200XL Light Weight 59.95 (3.00
Very low frequency conv. 34.90 (2.00) & care Medium Duty 125.00 12.50)
Multi-mode audio filter 89.70 {2.00] KR400 Med/H Duty 139.00 (3.00)
Audio filter for receivers 129.00 (2.00) KRS00 & core Elevation 149.00 (3.00)
P ri. speech clipper for Trio 82.80 (2.00) KR400RC 6 core Medium Duty 169.00 {3.00)
ASPIA e, 5 cluﬁper for Yaes: 82.80 (2.00) KRE0ORC 8 core Heavy Duty 219.00 {3.00]
ASP As above wit in conn 89.70 (2.00) TaX 8 core Very Heavy Duty 499.00 (—]
D75 Manual RF s| clipper 56.35 (2.00) KR5400 Elevation/Azimuth 279.00 (3.00)
D70 Morse Tutor 56.35 (2.00] KRS600 Elevation/Azimuth 369.00 (350
MK board morse sender 137.40 (2.00) KRBOOSDX 450 Degrees, Medium/Heavy Duty  325.00 (3,50)
RFA RF switched pre-amp 36.00 (2.00) KR1000SDX 450 Dagrees, Heavy Duty 368.00 (4.00
AD270-MPU  Active dipole with mains p.s.u., 51.75 (2.00 &
AD370-MPU  Active dipole with mains p.s.u. 69.00 (2.00) S' witc h(.’ g
MPU Mains power unit 6.90 (2,00 . U
DC144/28 2m converter 39.67 (2.00) SMCS 2U 2N 50239 18.95 (2,00
51 Tone squelch unit 4600 (200)  SMCS 2N 2 way ‘0’ Skis 2350 (2.00)
ANF Automatic notch filter 67.85 (2.00) Welz 2 way 50239 28.95 (2.00]
SHBZ Auto Woodpecker blanker 8625 (2.00 Welz 2 way 'n’ Skis 49.00 12.00)
Dtae 3 way 50239 15.40 (2.00]
. - 3 way 'n’ Skas 19.90 (2.00
('W;’R IT}" Equfp”fe"t Kennro KP2IN2 way Switch 27.00 |2.00)
Tono 650 Reoder 2900 (3001 Miscellaneous
ICS/AEA DRAE Wavemeter 2750 (2.00
PKE4 Ci lete F i 239.00 (3.00) T30 30W Dummy load 8.50 (2.00)
s iy 2000 B0 190 200W Dummy losd 56.00 (200
ummy loa .
BENCHER CT204 20W Dummy Load PL?SH 15.95 (2.00)
BY1 Squeero Key, Black base 67.42 (250} CT20M 20W Dummy Load N, Pl 22.95 {2.00]
BY2 Squeere Key, Chrome base 76.97 (2.50) CT&30 ;W\g Dumrlun\_vri.ond lbOCI mlm 79.00 1; 501
DRAE t 1450 (2.00)
HIMOUND MORSE KEYS TOKYO HI-POWER
HK703 Up down keyer 33.35 (2.00) HCZ00 10-80 HF Tuner 115.00 {2.50]
HK704 Up down keyer 2635 (2001 Hcdog 10-160 HF Tuner 195.00 (3.50)
HK706 Up down keyer 21.80 (2.00) CAP CO. :
HK707 Up down keyer 2015 (2000 AFRIAL TUNERS
HK71D Up down keyer 95 12501 SpcaooD 1MW PEP 225.00 (6.00]
HKB02 Up down solid brass 109.00 (2.50) SPCMD WW PEP 225,00 (6.00)
HKB03 Up down solid brass 04.50 (2.50) 1 Bal 16.75 (150)
H Up down keyer 66.95 (2.00) 4 Ba i 1675 (150
R EEbrman  HRER -
‘win paddle keyer ma se 5 v L w y
MK706 g s 200 —— Transverters
aster Key
MICROWAVE MODULES
Lo Master Key cmas mermory kever 9.0/ 3.00)  yoiTenaag  10m.Bm Transvarter 28980 (3.00)
KENPRO MMTS0144  2m-6m Transverter 28980 (3.00
KP100 Squma CMOS 23001 3.8v 109.25 (3.00) MMT144/28R 2m-10m 25W QP 289.80 (3.00)
Kl Memory 4096 Multi Channer 23455 (3.00 MMT14428  2m-10m 10W QP 139.84 (2.50]
MMT432/285 70cm-10m Transverter 195.50 (3.00]
MMT1296/144 23cm-2m Transvener 258.75 (3.001

AERIALS BY:- JAYBEAM — MINIBEAM — HYGAIN — G. WHIP — MET — TONNA

Appointed agent

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

ue or
ore
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It may be important to other amateur radio manufacturers to

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

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

NEW from KENWOOD
the THR15E handheld,

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

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

Making the microcomputer work for you as opposed to you working for the
microcomputer has resulted in a truly flexible piece of equipment. The stepping rate
when using up/down frequency shift buttons can be user programmed in either 5,
10, 15, 20 or 25 kHz steps. The repeater offset can also be programmed to shift from
100 kHz to 9900 MHz.

Length of operation has always been a problem with the handheld transceiver.
The THR215E with its battery saver successfully gets over this by switching off the
receiver. The actual length of time the receiver is off can be determined by the user.
In addition a comprehensive range of optional nicad packs are available which will
extend operation. These are the PB1 ( 12V, 800mAh), PB3 (7.2V, 800mAh) and the
PB4 (7.2V, 1600mAh ).

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

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

The KENWO0OD TH218E comes complete with PB2 nicad (8.4V, 500mAh ), nicad
charger and helical aerial.

TH218E . .. £258.00 inc VAT, carriage £7.00.

a NO NONSENSE,
high power & metre mobile,

-
TH- 215E

The NEW TW4100E dual band (2 metres and 70 centimetres) FM
mobile transceiver follows on from the well-known TW4000A. Producing 45
watts on & metres and 35 watts on 70 centimetres the transceiver is 150 mm
wide, 200 mm deep and 50 min high. Unlike its predecessor, the TW4100E has
full duplex facilities (you can transmit on & metres whilst, at the same time,
receiving on 70 centimetres or vice versa).

LOWE ELECTRONICS LTD. N

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

9 Practical Wireless, June 1987
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(HOKUSHIN aerials

Base station aerials

HFSB ... 80 to 10 metre vertical, no radials are required when it is
mounted at ground level. £83.39 inc VAT, carriage £7.00

HFSR . . . Radial kit for use with the HFS when it is mounted on &
chimney or gable end. £64.81 inc VAT, carriage £7.00.

GPVE . . . Two metre base station colinear, 6.5 dB gain, 3.1 metres high
#84.92 inc VAT, carriage £7.00.

GPVa3 ... as above but a 3 section version, 7.8 dB gain, 445 metres
high. &£81.97 inc VAT, carriage £7.00.

GPV?7 .. . Beventy centimetre 5/8 over 5/8 over 5/8 base station
colinear, 6.8 dB gain. £46.89 inc VAT, carriage £7.00.

GPVTR0 . .. Dual band ( 144/430 MHz) base station aerial. £#48.88 inc
VAT, carriage £7.00.

Mobile aerials

&E ... Two metre 5/8 whip. 3.4 dB gain, foldover base. £14.88 inc
VAT, carriage £3.00.

&NE . .. Two metre 7/8 whip, 4.5 dB gain, foldover base. £234.83 inc
VAT, carriage £2.00.

O8CAR430 . . . Seventy centimetre 5/8 over 5/8 over 5/8 whip, 6.3 dB
gain. £87.72 inc VAT, carriage £2.00.

OSCAR720 . . . Dual band ( 144/430 MHz) whip. £84.89 inc VAT,
carriage £2.00.

HE7T70 ... 144/430 MHz diplexer for use with OSCAR720. £18.08
inc VAT, carriage £1.50.

G88 . . . Gutter mount (requires RG4M cable assembly ). £6.28 inc
VAT, carriage £1.88.

RG4M . . . Cable assembly for GS3 base, complete with 502389 and
PL259 plug. £6.88 inc VAT, carriage £1.00.

18B ... Car wing mount with S0239 top and bottom. £8.73 inc
VAT, carriage £1.00.

HSTMB . . . Car boot mount including cable and PL259. £18.48 inc
VAT, carriage £1.50.

MAZ2008 . .. High quality mag mount with cable and strong
protective cover to prevent paintwork damage. £28.90 inc VAT,

carriage £2.00.

\. J

.

r -
airband receivers

N

RB378 ... a tunable airband receiver covering 118 to 136 MHz plus
the facility for two crystal controlled channels (crystals not included).
HB378 ... £69.61 inc VAT, carriage £2.00. Crystals £4.80 each.
RB28 . .. an airband receiver scanning four out of six crystal
controlled channels (crystals not included ). The RE28 also has a
manual channel selection switch,
RS828 ... £128.36 inc VAT, carriage £2.00. Crystals £4.80 each.
RB32 ... not needing crystals, the RE63R is a synthesized receiver
covering the airbands from 110 to 136 MHz and having 100
programmable memory channels (ten banks of ten). Operating on 12
volts DC, the RE32 can be used either mobile or at home with the
optional mains power supply. Add a nicad battery pack and carrying
case and the R632 is also ideal for portable use.
BB32 ... £224.058 inc VAT, carriage £7.00

|

RB37B

RB3a2

‘DATWA meters

CHN410M ... Frequency range 3.5 to 150 MHz, forward power
switchable 15/150 Watts, reflected 5/50 Watts, SOR39 connectors.

CIN460M ... Frequency range 140 to 450 MHz, forward power
switchable 15/150 Watts, reflected 5/50 Watts, 80239 connectors

NB448 with remote head . . . Frequency range 8900 to 1300 MHz,
forward power switchable 5/20 Watts, reflected 1.6/6.8 Watts, N type
CONNecLors.

NB860P. .. switchable meter reading (average, normal PEP and hold
PEP) and provision for optional remote head (U66V ), frequency range
1.8 to 150 MHzg, forward power switchable 15/150/1800 Watts, S0238
connectors

UeaYV...remote head. frequency range 140/525 MHz, max 300 Watts,
N type connectors.
B8CR0 ... extension cable for U6V, approx 20 metres long

CN410M . .. £81.72 inc VAT, carriage £1.50.

NB860P ... &£115.00
inec VAT, carriage £2.50

{ Y

LOWE
RADIO EVENING
IN TELFORD.

On Wednesday, 17th of June, meeting at 7.30 for a
prompt 8pm start, LOWE ELECTRONICS have
booked the functions room of the CHARLTON
ARMS HOTEL, Church Street, Wellington, Telford,
Shropshire for a radio evening. Two talks are
planned, John Wilson G3PCY, technical director of
LOWE ELECTRONICS will speak on
“REMINISCENCES OF A RADIO AMATEUR" and
John Thorpe on “THE DESIGN AND
DEVELOFPMENT OF THE HF125 SHORTWAVE
RECEIVER". For those who don't know, this is a
new receiver (30 kHz to 30 MHz, £375.00 inc VAT)
designed by John Thorpe and being built in the
UK by LOWE ELECTRONICS.

A cup of coffee and a biscuit will be available FREE
OF CHARGE to the first 50 people to arrive and
before, between and after the lectures a bar at the
back of the room will be open. The latest models
from KENWOOD plus the HF125 receiver will also
be on view,

In order to navigate the Wellington town centre
one-way system a knowledgeable talk-in station has
been arranged which will operate on two metres
(channel 522) from 7.00pm.

It promises to be an excellent evening. Please, don't
miss it!

J \ J

LOWE ELECTRONICS LTD. ENE

Chesterfield Road, Matlock, Derbyshire DE4 SLE
Telephone 0629 2817, 2430, 4087, 4995. send &1 for complete mail order catalogue.
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§ SPECTRUM COMMUNICATIONS MAIL ORDER CO.
C_ MANUFACTURERS OF RADIO EQUIPMENT AND KITS Langrex Supplies Ltd.,
Climax House,
NEW PRODUCT Streatham, SW16 GED.
FOUNDATION TRANSMITTER, Ideal for the newly licensed amateur. 2 metre FM,
crystal conirolled unit with & crystal positions, nominal output 750mW. Complete SPECIAL EXPRESS
system comprises RF generator board FTX201 with S20 crystal, £31, Frequency MAIL ORDER SERVICE
modulator board FM1000T £4.00, and Transmit Switching board TS25, £3.75. T
CB TO 10 FM CONVERSION BOARDS - THE FIRST COMMERCIALLY Az z7s | EM81 50 |FL5T.  mO0 | 6AkS B |exbe o
; : : Y ! .00 | 6ALS 50 | 6L6G 5.00
AVAILABLE, suits all UK FM CB rigs o give 29.31 to 29.70MHz. Size only Gvear  Too [ENm I |2 60D (BMN o |Gsec  om
63x40x 13mm. Built and aligned board SC29 £15. Or send your rig and we'll fit it. DY802 150 | gyst 275 | Pyel 150 | BANS 475 |BL7 250
£28 inc. return P&P for mobiles. £31 inc. for base rigs. Eldor 1908 |Evee 178 | pves 15 PAha 3 (oe e
MULTIMODE CB CONVERSIONS, send your 120 channel rig and we'll convert it to EBIOF e 24 lEvsooa 3'.2 PYES 200 | S0RS ﬁsg 5“"""%‘“3“ a0
give 28.01 to 29.70MHz in straight sequences without gaps. Colt 1200DX, Cobra Eaa 1% |Ezso 150 |PYSO0A 400 |easic a7e | 6SA7 500
148, Hy Gain 5, Multimode 2, Major M360, Tristar 747 & 777, Super Star 360, EBF80 150 Eﬁ:ﬂ 1-3“5? zg :-: aa&mT ;ﬁ g}c;! g.g
Concorde, etc., £62 inc. return P&P. Jumbo or Colt Excalibur 1200, £65. 80 Channel EBFE9 150 y
rigs such as Stalker 9 or Major M588 are modified to give 28.31 to 29.70MHz in EEE;:; 2;% E§§§ :2 8833??0 322 3}.’\‘@ %: gf??m g:
straight sequence without gaps. £45.00 inc. return P&P. 200 Channel in 4 bands of ECC35 450 | GZ34 400 | QOVD3-20A 687 326 |BSNTGT 300
50 are converted to give 28.00 to 30.00MHz or 28.00 to 29.70MHz as required. ECCEL I8 [eew &% lirvoeia™®® | 5825 0 B 2R
Super Hy Gain 5, Lalayette 1800, Super Slar 2000. £45.50 inc. return P&P. Nato ECC83 175 | K166 4600 | 6BA7 500 | 6UBA 225
2000 £52.50, Super Star 2000-5x40CH £70. Colt 1600, 4x40CH, £65.50. £y ) [BirreOLD0) [Ouosnx 480 |Som  JO0|ewsoT A
FREQUENCY MODEM adds FM to synthesized rigs with 455KHz IF. Type FM 455, ECCa1 893 |N78 500 |R13 24 | 686 225 | 6X5GT 175
PCB kit £6.50, PCB buit £9.50. EChi 300 |08 43 |Shet 400 | 3% |neas  re
FREQUENCY DEMODULATOR adds FM to recevers with 455KHz IF, suits R800, ECH42 350 | OC3 250 | U189 1375 | 68A7 600 | 12BEG 250
R1000, FRG7000. Type FD455, PCB kit £5.50, PCB built £7.50. ggfgg 300 o g-g ggg 50 gg@;‘ 1% }gg{r‘ﬁ o
FREQUENCY MODULATOR adds FM lo synthesized rigs or rigs with clarifier, Type ECLB2 150 250 |U37 1200 | 6BWG 600 | 1ZHGT 450
FM1000, PCB kit £3.00, PCB built £4.00. Eags 300 [EEae 398 | MaBceo. 135 | SoW 1M, fakie. e
RECEIVE CONVERTERS 2, 4 or 6 Metre aerial input with 10 metre IF or 4, 6, 10 or EF37A 5.00 %m ;E Ldgngf gssg g ;ﬁ m?z :;.g
20 metre aenal input with 2 metre IF, 26dB gain, low noise with OSC output. Types EF39 2 | i - oy -
RC2-10, RC4-10, RCB-10, RC4-2, RC6-2, RC10-2, RC20-2. PCB kit £17.25, PCB Eraz 450 |pCras 790 |UCLEs 275 |ocheoa 500 |z ssao
built and tested £24.50, Boxed kit £29.25, Boxed buill and tested £41.00. EF50 250 |PCFBOT 250 | UFE3 200 | BCLE 37 45,00
; Y F f Y 6C 00 | 807 7S
TRANSCEIVE CONVERTER, single board version of receive & transmit converters, EEE‘; 33 %:ﬁﬁ 3_% Ht;.l ?% r:{'l\rﬁa ‘ano 8114 1833
500mW oulput, with repeater shift facility. Types TRC2-10, TRC4-10, TRCE-10, EF80 175 | PCFao8 1.70 | Uvdr 400 | 606 350 |H12A 4750
PCB kil £39, PCB built and tested £54, Boxed kil £54, Boxed built and tested £83.25. foe 250 (R0 MO o O (. omlER S0
TRANSMIT AMPLIFIER, unswitched, suitable for Transmit Converters, Transceive EFg2 637 | PCLE3 300 |VRISW30 250 | GEAS 300 | 8724 20.00
Converters and MEON, 500mW in, 20W min output. Types TA2U2, TA4U2, TA6U2 EElS 200 [EGLB4. 280 [Froe.  iEROO &L | s
PCB kit £40.50, PCB built & tested £48.75. Boxed kit £45.00, boxed, built and tested EH0 175 | PCL8S 250 | 2021 325 | BGkE 275 | 5763 450
£53.00. fa ek e lam, wier e
RECEIVE PREAMPS 2, 4, 6 or 10 metre, RF & DC switched, 0-20dB vaniable gain, Et% 4.00 gﬂ_ﬁm gssg SRAGY iﬁ &5 ; % gc]:ggﬂ :;ﬁ
low noise, 100W handling. Types RP2S, AP4S, RP6S, RP10S. Also masthead 250 . 50 | UG . 1268
version DC coax fed, types RP2SM, RP4SM, RPESM, PCE kil £12, PCE built and il R 1% [For 0 lGhe om [ 4R
tested £16.75, Boxed kit £20.25, Boxed built and tested £27.00. ELE4 225 |PLE3 250 | 523 400 | BJEEC 750 | 68838 1250
: . 75 | P Y BJSBC 6973 750
NOISE SQUELCH sguelches rig when noise is high. Allows reception between Etg‘? §§ pl[ms.ﬁ.a 23 é"ﬁ} %% BREGT ;?sa 7025 450
i 2 it £7.. .25, EL95 2.00 | PL508 550 | GAB7 3.00 | 6K7 300 | 7027A 8.00
noise bursts. Type NS1000, PCB kit £7.25, PCB built £10.25. ELas 200 Lo Pl i e el el
VAT & P&P INC PRICES i Open daily to callers: Mon-Fri 8 a.m -5p.m. 7566 1500
Delivery within 14 days subject to availability. 24 hr answering. Valves, Tubes and Transistors - Closed Saturday 87 20
Terms C.W.0. only, allow 7 days for deli Tel. 01 6?? 242477 T
m UNIT Bs; MARABOUT INDUSTRIAL ESTATE- w Prices excluding Qun‘;almns for aar‘:: ls;:es ::rl\:slufj SAE. Telex F:,,;::, :‘;‘:ﬁ;
DORCHESTER, DORSET. TEL: 0305 62250 ey VAT add 15% Post and packing £1.00 per order 946708 0 press
CRYSTALS Mixed lots of crystals in range 2 550 Mc's approx 50 fregs in types 10XJ Hes/ PR.AC“CAL W| HELESS KlTs E
u.HC18,He2s ete £8.50 Sets of crystals in range 2.5/8.5 Mc's approx 28 freq Hoflu & HC25 F
new £9.50 ARMY MAST telescopic 271 6 section 5 ff closed £33, Also 30/ mast kit 10 W WW’“‘“ SHORTWAVE CONVERTER Mar &1 =2 “m"?l {
sections 1" inc accs & carry bag new £36, also 16ft 4 section whips inc base £11.50, poreghndio e s S feb 7 o1 Fss }
POWER UNIT 240v I/P with 350v DC at 200 Ma smoothed & 6.3v at 6 amps fitted fuses, HIGH RAPEDANCE MOSIET VICHMETER el s 224 3
swi elc. Navy unit £28. RADIOSONDE UNIT old type MkIl Tx on 27 Mc/s as Press. Temp, pw TAW-VLF CONVERTER Nev ‘86 i i -
RH. sensors regs 2/90v new cond with circ £10.50. MORSE KEYS. Army type gen CTIVE ANTENNA Nov 86 0 BFFSAL
purpose on casl base ass adustable £7.50. PHOTO FLASH CAPS. 215 Ul at 2 5Kv Pk ammncummumuwmﬂ_mm 0178646150 P&P m
£14.50. Flash tube with reflector £5.50 Tlﬁget Trans £4.50. METER 30 Ua spares for Bird ;wwm gcr = 1620 b
Thrulines scale 25/50/100w new £17.50. WATTMETER AF services type CT44 200 Uw to PN ABIPARAETINE FTER — o i vy it 10 :
6 walts 2.5 ohm to 20K large meter £32. MONOCULAR SIGHT 5x 27.5mm var focus PW. ARUN-PARAMETRIC FLTER - sxe. cote May CHD04E1 pdp i o
£8.50. F.M. TUNER HEAD 88/108 Mc/s reqs 12v DC with 10 7Mc/s out new £7.50. HEAD MEON 2 - SOMHz TRANSVERTER — 144 Mb LF. gl ‘86 £42.50+£150 php NITTH. "
& MIKE SET Army pattern rubber phone 100 ohm with twin throal mikes & c/bx £8.50. ATTY/MORSE MODEM - no cave Jan 8 os el ol
GYROS miniature rate gyros size 3x2'4" 400c Ferranti £6.50, ELEC METER Services ErbiEorlgnai ol vinghd s A 1
type CT471 electronic multimeter, does AC/DC volts to 1200v AC/DC amps 12 Ua o 1.2 MEON - SOMHz TRANSVERTER - Z8MHz 15, ik RIS e 2w !
amps, Resistance 5 ranges, RF volts 40 Mill'v 1o 400v to 1 Gz, reqs 3= HP.2 batt with DIP OSCILLATOR Oct 85 11950 i 3
leads, HBk, tested £75 PANEL METERS new all m.c. & different for £7.50. SCOPES. CAPACITANCE METER Oct. 8% mx LF1
Solartron CD1400 dual beam bench or portable scope DC to 15 Me/s at 100 Mill' Cm or 10 UMF. PRESCALER Sept ‘85 1% Shar g_
MillV at 750KC Timebase 0.5 Us to 200 MillSec Cm EHT 4 Kv 5" dia CRT, size 13x7x 17" T00 I PED, = lac. CmMey il conip, Aup._ 15 e SL162 10
modem style unit supplied tested with H/Bk £125. TAPE RECORDERS Tanberg 3 speed BATTERY CHARGER CONTROLLER o e e o
Ve track neat unit good condition £45. VIDEO TAPE Sony type V-80H new 4 for £11.50 TRIAMBIC KEYER Fob. ‘85 E16.45 T
TRIPODS Army very heavy duty with motonsed pan £115 BUG KEY WITH 528 BIT MEMORY et ‘84 [T ;_ngg g]
Above prices include Carr/Postage & VAT, goods ex-equipment unless AUTD NOTCH ALTER pri P L
stated new. 2x 18p stamps for List 40 allow 14 days for delivery. COIL FORMERS + CORES. (Simple SOMMz Comvertor] Sept. ‘86 270 per sat Ao s
PLEASE ADO P&P AND 15% VAT, T0 TOTAL ORDERS. TELEPHONE ORDERS ACCEPTED. 5
A H SUPPLIES mwmmwmm“m "H'q-..—- s i Equ-ru nﬁ;.amm&m:
- -
Southdean Cluse, Hemii Maddistroogh, Clevsiae TS3 SHE Tal 062 91157, thr its vmiable plus.  wide Compana,
122 Handsworth Rd, Sheffield $9 4AE. Phone: 444278 (0742). test goar, hardwars, sie. Free price list available on request Goods normally drspatched within 14 a.:- gl

HIGH PERFORMANCE
HIGH RELIABILITY f
FREQUENCY COUNTERS DELIVERY

LOW COST

Measuring typically 2Hz - 1.5GHz Low Pass Filter

Sensitivity <50mV at 1500MHz Battery or Mains

Setability 0.5ppm Factory Calibrated

High Accuracy 1-Year Guarantee

3 Gate Times * 0.5” L.E.D. Display

PRICES (Inc. adaptor/charger, P & P and VAT)

METEOR 100  (100MHz)  £117.30 METEOR 1000 (1GHz) £204.70
METEOR 600  (600MHz)  £148.35 METEOR 1500 (1.5GHz) £232.30
ALSO: FUNCTION GENERATOR ® COUNTER-TIMER ® PAL PATTERN GENERATOR ® DIGITAL MULTIMETERS

Designed and BLACK STAR LTD, 4 Stephenson Road, St. lves,
manufactured Black*Sfar Huntingdon, Cambs. PE17 4EB, England.
in Britain. Tel: (0480) 62440 Telex: 32762
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KENWOOD

As a result of a corporate policy, the brand name “Kenwood” has been gradually introduced world-wide by Kenwood Corporation.

As from April, 1987, the Kenwood brand name will be used in the UK for all Kenwood Corporation communications products, to be
sold through the existing network of authorised dealers.

Each carefully chosen dealer has the sales and service facilities to give the customer full support, and will carry the complete range of
Kenwood amateur radio products, including accessories.

This level of customer support is based upon direct links with the factory through the sole UK distributor, Lowe Electronics Ltd., and
the two way exchange of product information with regular factory visits, assures you of good service.

These support facilities are available only where you see the APPROVED KENWOOD DEALER sign displayed. This is your assurance
that the dealer is an approved stockist of our products.

Sole Importer and Distributor

Lowe Electronics Limited
Head Office and Showroom: Chesterfield Road, Matlock, Derbyshire DE4 SLE
Telephone 0629 2817, 2430, 4057, 4995 Telex 377482 LOWLEC G

Approved Kenwood Dealers

Lowe Electronics Limited, Lowe Electronics Limited, Waters & Stanton Electronics, Bredhurst Electronics,

4/5 Queen Margaret Road, 27 Gillam Road, Warren House, High Street.

GLASGOW, Scotland G20 6DP Northbourne, 18-20 Main Road, Handcross,

Telephone: 041 945 2626 BOURNEMOUTH, HOCKLEY, Essex HAYWARDS HEATH,
Dorset BH10 6BW Telephone: 0702 206835 W, Sussex RH17 6BW

Lowe Electronics Limited,
56 North Road,
DARLINGTON,

County Durham DL 2EQ
Telephone: 0325 486121

Lowe Electronics Limited,
162 High Street,
CHESTERTON,
Cambridge CB4 INL
Telephone: 0223 311230

Lowe Electronics Limited,
c/o South Wales Carpets,

98 Clifton Street,
CARDIFF, Wales CF2 1PW
Telephone: 0222 464154

Lowe Electronics Limited,
223/225 Field End Road,
EASTCOTE, Middlesex HAS 1QZ
Telephone: 01 429 3256

Telephone: 0202 577760
Evenings only

John Kirby Esq.,

14 Grovelands Road,
HAILSHAM, East Sussex
Telephone: 0323 848077
Ward Electronics,

422 Bromford Lane,
Ward End,
BIRMINGHAM, B8 2RX
Telephone: 021 328 6070
Photo Acoustics Limited,
58 High Street,
NEWPORT PAGNELL,
Bucks MK 16 8AQ
Telephone: 0908 610625
Jaycee Electronics,

20 Woodside Way,
GLENROTHES, Fife KY7 5DF
Telephone: 0592 756962

Stephens-James Limited,
47 Warrington Road,
LEIGH, Lancashire
Telephone: 0942 676790

Radio Shack Limited,
188 Broadhurst Gardens,
LONDON, NW6 3AY
Telephone: 01 624 7174

Arrow Electronics,
5 The Street,
HATFIELD PEVEREL,

Nr. Chelmsford, Essex CM8 3Y

Telephone: 0245 381673

Dewsbury Electronics,
176 Lower High Street,

STOURBRIDGE, West Midlands

Telephone: 0384 390063

Telephone: 0444 400786

George Moore Electronics,

7 Cyprus Avenue,

BELFAST, Northern Ireland BTS
Telephone: Belfast 0232 471295

Reg Ward,

1 Western Parade,

West Street,

AXMINSTER, Devon EX13 SNY
Telephone: 0297 34918

ICOM (UK) Limited,

2 Stanley Road,

HERNE BAY, Kent CT6 65SH
Telephone: 0227 369464

The Amateur Radio Shop,
2/4 Cross Church Street,
HUDDERSFIELD,
Yorkshire HD1 3FT
Telephone: 0484 20774

Kenwood Corporation
Shionogi Shibuya Building
17-5, Shibuya 2-chome
Shibuyaku, Tokyo 150

Japan
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THE RUMOURS ARE TRUE,
WE (OULD NOT IKEEP THIS NEW
HIGH-GRADE HF TRANSCEIVER

QUIETY FOR LONG.
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Features: o f?gﬁ{;‘}
e Allmode.

® 100kHz-30MHz General Coverage Receiver.
® 100 watts.

® ]2v Operation.

® 105dB Dynamic Range.

® 32 Memories.

® Electronic Keyer.

® Full Break In (40wpm).

@ 500 Hz CW Filter.

@ HM36 Microphone.

Practical Wireless, June 1987
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1761, HF TRANSCEIVER with
General coverage receivesn.

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

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

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

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

T'he IC-CR64 high stability crystal is standard as 1s the CI-V communications inter-
face for computer control. Twin VFO's and split mode ior cross band contacts the
[C-761 features program scanning, memory scan and mode select scan and the 32
memories can store frequency and mode.

T'he transceivers operating system is held permanently in ROM and 1s not depen-
dant upon the lithium battery. The cell is used for memory back up only. A new
style meter gives P.O., A L.C., IC, VC, COMP and SWR readinas
This new equipment is fully compatible with existing [COM accessories such as
the 1C-2KL 500 watt linear amplifier. Here we believe the [C-76] will sel

trend that others will surely follow. For more information please ¢
nearest ICOM dealer

IC-135

e Small Compact Size.

e 100kHz-30MHz General Coverage Receiver,
e 100 watts.

® ]105dB Dynamic Range.

® FM Standard.

e | 2v Operation.

@ Large LCD Readout.

e |2 Memories.

e CI-V Communications Interface.

e HM12 Microphone.

OGO ECOCOG

Practical Wireless, June 1987 7

WWW.americanradiohistorv.com



NEW! I(.l'sil C o
25 WATT 2METRE MULTIMODE.

Faii ol oot oo i e o u«-mm.u"w" ..
; ﬁge«-g-gf-mj:ﬁ’éu g -% .

o

| cau m=vFo aA=B NOTCH

PBT NOTCH
AF @ SQL

uss LS8 CWsN

comP PREAMP AGC NB

ASAF RF PWR AF GAIM DELAY AF TOME MIC GAIN  SPCH

The ICOM [C-275E 1s the most advanced all-mode A new LCD uses a soft orange backlight for ease of
transcelver avallable to the Amateur today. It features a operating even in bright dayhght The C1-V communi-
new technological breakthrough in frequency synthesizer cations interface for computer control via a sernal port is
sytems. This Direct Digital Synthesizer (DDS) operates iIn - mounted on the rear panel Pass Band Tuning and Notch
just 5 milliseconds, providing one of the fastest transceiver Filter Systems have been incorporated to provide clear
lock-up times available Ideal for PACKET and AMTOR operating reception

communication modes. The IC-275E has high sensitivity This transceiver has a built in A.C power supply.
and dynamic range making it an 1deal unit for contestsand  but can also be used on 13.8v D.C for mobile or portable
DX operation operation. Optional accessories avallable are AGZ5

99 programmable memories can store frequency, Masthead pre-amplifier, VT36 Voice Synthesizer, FL83 CW
mode, offset frequency and direction. A total of four Narrow Filter and CR64 High Stability XTAL
scanning functions for easy access to a wide range of To fully appreciate all the facilities of this
frequencies, memory scan, programmed scan, selected sophisticated transceiver contact your local ICOM dealer

mode memory scan, lock-out scan

SRS
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AND THERE'S MORE...
NEW PRODUCTS FROM

CO

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

Options AG35 external pre-amp, SM8 desk microphone.

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

10 memories, LCD readout, power saving, 1.5 watts output., Includes A.C. wall charger, flexible antenna, wrist
strap, BP22 Battery pack. Options available, variety nicad packs, and cases, HS10 boom microphone and
headset HS10SB., BC850 fast charger.

.(“M '[" M['En‘ ICOM have introduced a range of test meters for the radio

amateur. These new models would be a useful addition to any ham shack.

The DM10 is a digital pen type volt/resistance meter. The LCD display shows measurement in the range, D.C.
volts 0.1mV-500V, A.C. volts ImV-500V. Resistance 0.1.ohm-20M ohm. Its small size (21W x 31H x 161L) makes it
an ideal handheld test meter.

The DM20 is a digital pocket type volt/resistance meter. The large LCD display shows measurement in A.C. and
D.C. volts ImV-450V, and resistance 0.1.0hm-200K ohms. This test meter is ideal for portable use, its size (51W x
106H x 10D) making it a useful piece of equipment to carry in your pocket.

The DMS500 is the top of the range digital meter. The large LCD display shows measurements in the range, D.C.
volts 0.1mV-1000V, A.C. volts ImV-750V. Resistance 0.1ohm-20M ohms. DC current 0.1uAA-10A. This meter
measures 70W x 14H x 34D and is ideal to cope with most applications in your radio shack.

"0.’ an“ l The ICOM Micro 2, 2 meter mini handportable is now reduced in price.

The new R.R.P. is £239.00 and remember, all ICOM handportables include an antenna, a nicad battery pack, a
wall charger, wrist strap, and full operating instructions. A host of accessories are available to complement this
superb range of hand portable amateur equipment.

Telephone us free-of-charge on: You can get what you want just by picking
up the telephone. Our mail order department
ELPLM 0800-521 145 offers you free same day despatch whenever
[ ] possible, instant credit, interest free HP.,
Mon-Fri 09.00-13.00 and 1400-17.30 — Barclaycard and Access facility, 24 hour
Ths 15 strictly a helpline for obtaining information about or ordering ICOM equpment. We regret answerphone service
this service cannot be used by dealers or for repair enquinies and parts orders. Thank you E

>

®

Reses
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) ==South Midlands:

LOSE CHANDLERS FORD IND. EST., EASTLEI(

FT 690R II
-~ NEW BAND — NEW WORLD

6 METRES OF GOODIES

*~ THE NEW YAESU FT G90R I
Created by Yaesu's engineers for YOU — Enjoy the
new bands now using the best available radio.
LOOK AT THE SPECIFICATION:

Dual V.F.O.s, Push Button Control, Die Cast Chassis
for superb strength and top rate RF screening, ALL
MODE FM-USB-LS™ CW, Optional 10 watt linear or
AC. PSU — Fu range of Yaesu FT 690R Il
accessories. IN STOCK NOW!

£429.00

FRESH FROM YAESU TO YOU!

NEW...NEW...NEW...
YET AGAIN SMC ARE
FIRST WITH THE

NEW MODELS

Yaesu's new compact synthesised mobile/base transceiver
provides switchable 10/45 watts O/P on the 2 metre band.
FT 211RH features a reversible sloped front panel, soft
green back lighting of controls and keys and the large liquid
crystal frequency and operating mode display.

Other features are:

% Ten memories, storing repeater splits (or odd splits)

% One touch repeater receiver and call channel recall

X 52k FT211RH £299.00

*

SIX METRE NOTICE ... TO “B” AVAILABLE SOON

SMC believe that this band will revolutionise Class B licencees. At last intercontinental working will be available for
all. Because of our enthusiasm for 6 metres we stock dozens of transceivers, antennas and accessories. We also
stock the ideal rotators for these antennas — in fact everything you would wish to have at SM.C. Buy now while stocks
last — if, as we think, 50MHz really takes off, there will be a shortage.

FT290R Il
THIS IS THE ONE!

TABLE BASE STATION HAS BEEN IM-
PROVED. YES, REALLY! YAESU HAVE
DONE THE IMPOSSIBLE.

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

BRIEF SPEC: 2.5W RF OUTPUT ON FM. 2 V.F.0.s, PROGRAMMABLE MEMORY SCAN

OR MEMORY CHANNEL SCAN. NOISE BLANKER. FM STEPS 12.5/25/50 KHZ ON FM,

2510012500 HZ ON SSB AND CW

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

PRICE? TELEPHONE TODAY FOR OUR

THE U.K.'S MOST POPULAR 2M POR- (&8

THE NEW MARK Il VERSION OF |

YAESU

FT23R & FT73R

THE BEST GUARANTEE
MONEY CAN BUY

© HEAR THE DIFFERENCE FOR YOURSELF -
YAESU'S BABY GIANTS OUT PERFORM ALL THE
OTHERS! SMALL — PERFECTLY FORMED - OUT-
& STANDING PERFORMANCE - A NICE LITTLE
. HANDFUL! THAT'S YAESU - THAT'S THE FT23
- : AND HIS 70CMs BROTHER FT73

YEASU AND S.M.C. TUGETHER COMBINE TO BRING YOU THE LATEST FAMILY -
TECHNOLOGY AND KNOWHOW FROM YAESU — EXPERT SALES ADVICE AND 1ST
CLASS SERVICE BACK-UP FROM S.M.C

PLUS OUR

FREE FINANCE FREE DELIVERY FREE 2 YEAR GUARANTEE."

UNBEATABLE FT23 ON 2 METRES AND FT73 ON 70CMs
NO PRICES GIVEN -

TELEPHONE TODAY FOR OUR
P HICE? BEST PRICE — IN STOCK NOW!

BEST PRICE — IN STOCK NOW!
SATELLITE TV

SMC have been searching the world for
the best in Satellite T.V. equipment and
buy only the best. Some cheaper sys-
temns will give you a poor picture or will
prove to be unreliable in the long term.
We believe our system is amongst the
best available in the UK. at present and
we will be pleased to advise you on the
best type of system to purchase for your
location. Remember Satellite reception
varies throughout the UK. so contact
SMC for the best advice on a complete
Satelite TV receiving system for YOU.
We supply:

Dishes from £304.75
LNB from £189.75
Receiver/Convertors from £385.25
Remote Dish controller from £113.85 Systems from £875.00

Prices include VAT but exclude carriage.

FT 767GX

BUY THE “CAT” FROM THE BEST! TBIM us TODAY!

* Control this CAT and you're master of the wodd & Yaesu Auded Transceiver
doesital J 100 watts SSB (25 watts am)-FM-CW-FSK % On board 2 metre-6 metre-7om
F 0 wans OJ'F‘I * Fully loads matching Yaesu FL7000 at only 75 Watls

FI'I'T ED' — la.rnbuc Keyer

FITTED Side tone (adj) and camer off-set
Tunable audio fitter

Marmow (600Hz) CW Filter

Ten memones

Two synchronous tracking VFO's
FITTED! — Die cast ducted flow fan a-asmlr«j cooling

FITTED! — C.A.T. computer control
PRICE? TELEPHONE U TODAY FOR OUR BEST PRICE

BOOTH HOLDINGS, SALTFORD, BRISTOL 02217 2402

104 S
Southampton Showroom open 9.00-5.00 Monday to Friday, 9 00-1.00 Saturday. Service Dept open Mon-Fri 9.00-5.00.
AGENTS: JOHN DOYLE, TRANSWORLD COMMS, NEATH (0639) 52374 DAY (0639) 2942 EVE

LEEDS CHESTERFIELD BUCKLEY JERSEY N. IRELAND
SMC (Northem) SMC (Midlands) SMC (TMP) SMC | SMC N. Ireland
Nowell Lane 102 High Street Unit 27, Pinfold Lane 1 Belmont Gardens 10 Ward Avenue
Industrial Estate New Whittington, Buckley, Clwyd St Helier, Jersey Bangor

Leeds LS9 BJE Chesterfield Buckley (01244) 549563 Jersey (0534) 77067 County Down
Leeds (0532) 350606 Chest (0246) 453340 10-5 Tues Weds, Fri 95 pm Mon-Sat 0247 28T
9530 Mon-Sat 9.30-5.30 Tues-Sat Closed Wed

i

DAVID STENNING, LOUTH 0507 604967
JACK McVICAR, SCOTCOMMS, EDINBURGH 031 657 2430

=1 2 Year Guarantee '™
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pCommunmmons I.ld.

3H, HANTS. SO5 3BY TEL: 0703 255111 FAX:

lU THORISED
7

YAESU

LX: 477351 \/

ERSATOWERS

. SMC now have avail-
able ex-stock the new
economical 40' Versa-
lite especially de-
signed for the radio
amateur at a remark-
able price of only £440
+ carriage.

Versatowers — simply
the best wvalue, fully

satisty the demand for a full 2KW O/P on 10
gain of 6.0 db and b/ ratio of 12 db.

the name ynony th quality

_ JAYBEAM

" SMC FIRST AGAIN
MINIMAX MM3

Jaybeam's new masterpiece in HF beams is in stock now at SMC. Profession-
ally designed for the Amateur market this new HF Tribander is the answer to full
performance in a limited space. With a 1urnrn¥ radius of only 2.85 metres it will

5-20 melres and provides a peak

SMC has taken delivery of all of the first batch of these new antennas from the
factory at the amazing price of only £327.75 inc VAT and delivery UK mainiand.
Jaybeam’s new Minimax Antenna will, we predict, become the new standard by
which H.F. Beams are judged. British desu;ned and built to standards that make

0703 263507

KENPRO ROTATORS

Rotators and have found the

KENPRO KR 800SDX
and KR 1000SDX

and specifications
Look at these features

1o reduce stress on braking compaonen
the world. Now 3 components

avalabie from SMC.

£327.75

galvanised, easy to in-
stall and raise/lower,

largest range 25-120ft; | javBeAM FROM SMC — YOUR PASSPORT TO SAFE AMATEUR RADIO. il
example: TegMho. Seedeam 20000 | POMI0Zparabm 11 75 . 8550 A o ooy iy Ik W1 U et
i J €ie beam . . parabm Full and precise adjustment ol the r 4 [
Fixed Base 25 TB1 Mic. (ot dipole £101.20 | Q4/2mqd4cled.4ded ... £35.30 B A o ST, e teencn el
£230.00 CK1-2conv kit TB1-2ss..,.. £125.35 | Q62mqdGele10.9dBd...... £46.28 "
Post Mount 30° CK1-3conv. kit TB1-3ss..... £202.40 Q872maqdBele11.9dBd .. .. £57.80 AR200X Otfset £59.95 FKR500 Elevation .. £149.95
£482.50 | CK2-3conv kitTB2-3ss .. £106.95 | DS2m5over510dBd....... £30.82 | KR250SmallBel £78.00 | KR5400AZ + Elev. .. . . £279.00
s UGP:2m ground plane .._..... £15.41 DMmBMBH.'IdBd ... £42.38 KR400 Popular Bell £139.00 | KRS600HDAZ + Elev . ... £369.00
Post Mount 40 C52mMk24 8dBdomni. ... £89.70 | SXY/2m5elecrossed........ £33.40 | KR400RCD/L Bell 69. KR5600A Comput Cont AZ +
£536.50 LAR12mvert 4 3dBd ... £35.70 BXY/2m8elecrossed......... £43.00 KRBOORC H/D Bell £219.00 Elev i " .00
Post Mount 60’ LR2:2m vert. omni £28.18 10XY/2m 10ele crossed ... £53.94 AR40 CDE Bell £125.00 KHSﬁOﬂA H'D Comput Conl AZ +
LWS2m5ele 7 8dBd ... . £17.30 10XY/ 13?531301\«'3% . £57.40 CD45H/D Bell £219.00 £389.00
£652.00 h\.:%z;g }e:]e e? {:;%Bgd g 513 ,gsa m’l 723‘55 n?r:mw t:a n?d i E‘;'E HAMIV VHD Bell £359.00 Kﬂm(] Comput IntFace £275.00
m e . i sa/band ...... .
?:;%Ie't‘e‘(’":“‘;’mom” 3 | (Wib2m16ele13 4dBd  £42.43 FREE DELIVERY UK MAINLAND
phone/write for details. DELIVERY FREE — UK MAINLAND ALL ROTATORS IN STOCK NOW

couldn't reach belore

Once again SMC has searched the world for the bes

Two super new rotators with outstanding perormanc

% Fully automatic rotor speed reduction before braking

+ Full 450 degree rotation — cover those countries you

% Faster rotation speed possible for the smaller

SMC LIBRARY

1 Comp VHFUHF Freq Guide £6.25 9 Radio Am Exam Manual (11th Ed) £3.75
2 HF Ants for all Locations £6.10 10 Am Radio Oper Manual H

3 Test Eq for Radio Amateurs £6.00 11 Satellite Exper H/Book £12.73
4 Amateur Radio Software £9.50 12 Morse Code for Radio Ams

5 Guide to Amateur Radio £3.50 13 TV Interference Manual

6 0 & A Ref Manual £6.80 14 Qut Of Thin Air (PW Pubs)

7 Amateur Radio (Stokes & Bubb) £10.25 15 Are The Voltages Correct (PW)

8 Radio Date Ref Book £9.50 16 VHF/UHF Manual £10.50

By far the best selection in Britain

— MORSE - RTTY — AMTOR — PACKET — VHF/UHF

25 QRA Map-Coated (Free with O/Lay) £1.00

17 VHF/UHF Airband List (2nd Ed)  £5.25

18 How to Pass the R.ALE £3.40 26 QRA Overlay (50K nings) £2.20
19 World Press RTTY Freq £7.20 27 UK Confidential List £5.25
20 Passport to AM Radio (PW) £2.25 28 JAYBEAM Logbook £3.55
21 Wires & Waves (PW Pubs) £3.90 29 QRA Map 2 (Maidenhead)

22 Radio Communi H/Book £11.00
23 Introducing RTTY (PW pubs) £1.50
24 YAESU Log Book £2.00

30 ARRL Handbook 1987 Edition £Te
ALL ABOVE PRICES INCLUDE
POST AND PACKING

|

| — There will never be a better time to graduate to 70cms. SMC's very
| Go 70 special offer of 70cms radios makes this the ideal time to move to UHF.
| Join the innovators on 70 and enjoy the thrill of a good lift. Don't forget —

Make sure of
2 years’ guarantee”.

your place on 70

— buy quality YAESU

YOU KNOW IT MAKES SENSE.

from SMC —

SMC 70CMS BONANZA!
FT770RH £495 £395 SAVE £100
FT703R(4) £265 £189 SAVE £106
FT709R(4) £325 £199 SAVE £126
KDKFM740£339 £269 SAVE £70

UNIQUE OFFER . .. ONCE ONLY

|
* On Yaesu full priced items.

SMC PRICE BREAKERS
QETORH £469  £399 SAVE £70 [  mrik s
FT726R £869 £799 SAVE £10 SPECAL
FRG8800 £639 £619 SAVE £20 | ‘e mboe
FT980 £1649 SAVE £101 |aemus - roratoss -
FT290RII  £429 £419 SAVE £10 | MASTS- CABES -
KDK FM240 £329° £269 SAVE £60 | TASVERTORS

FABULOUS FT757GX PLUS FP757GX

THE WORLD'S BEST
KNOWN HF MOBILE/
BASE STATION, THE 4
FT757GX, NCW COM- <3
PLETE WITH FP757GX
FOR ONLY

£895
EUROPE’S N° 1
YAESU IMPORTER
OFFER YOU
FT 757GX  £969
FP 757GX  £199
SH63 £895 SAVE £273
LIMITED STOCKS ONLY!

Prices subjecl to change

@’*"@9

e

N«*’
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INTERLINK

Free delvery on Yaesu Products
* Free Finance avalable on Yaesu regularly

prced dems Check with sales dept flor
details
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VIBROPLEX

NEW

f

£54.59

“The Oldest Name In Amateur Radio”

BRASS RACER IAMBIC

The newest addition to the Vibroplex

amily — the Brass Racer lambic — A

distinctive new design of lambic pad-
dle crafted from solid brass and
mounted on a base of polished hard-
wood. No springs to fly off the middie
of a contact. Superior Vibroplex qual-

ty. Always worth the difference and

now a new Vibroplex look.

BRASS RACER EK-1

An even more exciting step is the new
Brass Racer EK-1, an electronic
keyer built into the base of our new
Brass Racer lambic paddle. Using the
Curtis 8044 chip, this self-contained
keyer and paddle is fully lambic with
dot/dash insertion and adjustable
speed control. Use on either tube or
solid state rigs. The perfect unit for
mabile, DXpedition, or just plain fun.

NEW

*

P .o,

—

Presentation £115.00
Deluxe £ 78.09
Standard £ 66.33

THE IAMBIC

The distinctive look and quality of the
Vibroplex QOriginal is ftashioned into
the finest lambic paddle anywhere.
The dual paddies allows the operator
to utilize automatic dot/dash inser-
tion and other unique features of the
modern electronic keyer. Vibroplex
distinction for the modern operator.

COMMUNICATION CENTRE
OF THE NORTH

The largest range of communications equipment
available in the North. Full range of receivers,
transceivers, antennas, power supplies, meters.
Ali tubing — wall brackets — rotators — insulators.

We are the original amateur radio suppliers in the North
West with 20 years experience in all types of equipment.
Wide range of Base, Mobile, Antennas for all applications.
Full range of equipment on display. Guaranteed after
sales service. Official Kenwood stockist for North.

Also stockists for Tonna, Welz, G.Whips, Jaybeam, RSGB
$ub!ications, Diawa, Microwave Modules, Capco Antenna

uners.

RECEIVERS

Full range of recievers for all modes and frequencies.

KENWOOD R5000 General Coverage Receiver £895.00
VC20 VHF Converter for R5000 £171.94
KENWOOD R2000 General Coverage Receiver £637.26
VC10 VHF Converter for R2000 £170.76
JRC NRD 525 General Coverage Receiver £1,195.00
CMK165 VHF/UHF Converter for NRD525 £391.35
HF125 General Coverage Receiver £375.00
AR2002 Wide Band Scanning Receiver £487.00
R532 Synthesised 100 Channel Airband Receiver £224.00
R537S Hand Held Airband Receiver £69.50
AT1000 SWL Antenna Tuner £69.00

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

Phone 0942-676790.

STEPHENS JAMES LTD.

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

S

£78.09
£63.98

Deluxe
Standard

THE VIBROKEYER

The Vibrokeyer is designed for "Bug"”
operators who want to move to elec-
tronic keyers without relearning key-
ing. The single lever paddle initiates
the automatic dots and dashes of the
electronic keyer with the same
motion used to operate the “Bug".
For those who want to combine tradi-
tional skill with modern electronics.

Presentation £129.62
Deluxe £ 82.74
Standard £ 70.54

THE ORIGINAL

In 1890 Horace Martin searched for
relief from the “glass arm" telegraph
operators were getting from pound-
ing the straight keys. His answer, the
Vibroplex Original was an instant
success. The vibrating lever bar auto-
matically produces dots while dashes
are made manually, Still popular to-
day, the distinctive sound of the
“Bug" can still be heard. It is the sig-
nature of the true C.W. expert.

All of our keys aré available in Standard

tacts provide a clear, sharp signal, and non-

Deluxe Model: All Deluxe models feature a

Presentation Model: The Presentation mod
the Original and lambic, the Presentation

and Deluxe models. The Original and the

lambic are also available in the Presentation modeils

Standard Model: All Standard models come with a neat, crisp. lextured, painted base
with polished and chromed top parts. Attention to detail in the finishing process gives
Vibroplex an unexcelled guality appearance. Highly conductive large coin-silver con-

skid rubber feet keep the keyer in its place.
chromed base, buffed and polished to a mir-

ror limsh. As in fine watches and other precision instruments, their jeweled movement
serves o prolong hife, mamtain smoother, easier operation and prevent binding.

el is the top of the line al the top. Available in
features 24 carat gold-plated base top. en-

graved with name and call and makes a truly personal gift. The Original has the adjust-
able super speed control main spring for a wider range of sending speeds.
DEWSBURY ELECTRONICS, 176 LOWER HIGH STREET,
Stourbridge, West Midlands, DY8 1TG
Tel: Stourbridge (0384) 390063/371228

AUDIO FILTERS
MODELS FL2, FL3, FL2/A

Model FL3 represents the ultimate in
audio filters for SSB and CW

Connected in series with the loudspeaker,
it gives variable extra selectivity better
than a whole bank of expensive crystal
filters. In addition it contains an automatic
notch filter which can remove a “‘tuner-upper’ all by itselt :
Model FL2 15 exactly the same but without the auto-notch. Any existing or new FL2
can be up-graded to an FL3 by adding Model FL2/A conversion kit, which is a stand-
alone auto-notch unit. Datong filters frequently allow continued copy when

otherwise a QS0 would have 1o be abandoned. —=
==Y
. - J—
-

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

ACTIVE RECEIVING ANTENNAS

Datong active antennas are ideal for .
modern broadband communications b
receiver —especially where space is imited

® highly sensitive [comparable to full- size dipoles).

® Broadiand coverage (below 200 kHz to over 30 MHz)
® needs no tuning, matching or other adjustments

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

Prices. Mod+| AD270 (indnor use only) £51.75 Both prices include mains power unit.

Model AD370 (for outdoor use) £69.00

MORSE TUTOR

he uniquely effective method of
improving and maintaining Morse
Code proficiency. Effectiveness
proven by thousands of users world-wide N
® Practise anywhere, anytime at your convenience i
® Generates a random stream of perfect Morse in five character groups
® D70's unique "DELAY' control allows you to learn each character with its corrett
high speed sound. Start with a long delay between each character and as YOu improve
reduce the delay. The speed within each character always remains as set on the
?dependelm “S‘F'EED" control.
® Features: long life battery operation, compact size. i
built-in loudspeaker plus ue?sonal earpiecza Prica: £56.35
Our full catalogue plus further details of any product are available free on request.
All prices include VAT and postage and packing.
Goods normally despatched within 3 days subject
to availability. » Re———— Tel: (0532) 744822

write to dept. P.W.
DATONG Clayton Wood Close

,/."//#t/

ELECTRONICS West Park

LEEDS LS16 6QE

LIMITED Tel: (0532) 744822 (2 lines)
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THE LONDON AMATEUR EMPORIUM 191 FRANCIS ROAD R
FOR EVERYTHING RADIO O e Do NHON,  Bi-os ga

OPEN MON -
SAT 9AM - 5.30PM B

INTEREST FREE
HP FACILITIES AVAILABLE

ON MANY ITEMS
FOR ICOM PROMPT MAIL ORDER

aressler

FOR YAESU

R Icom R7000 25MHZ-2000MHZ
IC28E/IC48E 7wt '3 SPECIAL OFFER!!
G 8N — -8 FREE
VERY LATEST MINI-MOBILE et ARA 500.
25/45 watts. RX 138-174MHz = | [ Tper P =l ACTIVE ANTENNA j
£££ unbelievable value. WORTH £139.00 i INC. NICAD S hd
£969 - & CHARGER

ICOM MICRO 2

HANDHELD g ICOM IC-02E ALL SONY UK SUPPLIED

g DUAL BAND
E FT727R

SONY AIR 7
PORTABLE-AM-FM

144-174MHz :
108-136MH; # B
150KHz-2194KHz 4

s £854
€275 SPECIAL OFFER

£239 inc. NiCad
Charger & Case

BUY A.
R71 FOR £825 SONY ICF 200ID
& RECEIVE AN ARA 30 116-136 AIRBAND
FREE éa}aﬂﬁﬁﬁa 32 MEMORIES
WORTH £129 INC PSU, CARRY STRAP
& EARPHONE
SONY ICF 7600D
WIDE RANGE OF YAESU/ICOM, 76-108MHz P ?,.
TRIO/KENWOOD, H.F., VHF., UHF. v 2 Y w
e e, | m—. e
O e Wire £450  COMMERGIAL, Complete with case COVERAGE TRANSCEIVER
PROFESSIONAL, MARINE, CELLULAR mains power supply, "
AND AMATEUR RADIO SALES AND earpone and
SERVICE. frequency list. £1395
ACTIVE ANTENNAS LINEARS
P dressler — ara 30 - SPECIAL OFFER
aciive:mloers 10 ONLY D200S £925
200 kHz . . . 40 MHz D200 2 MTR 500W SSB £858
Professional electronic circuitry with very wide D200S 2 MTR 750W SSB  SEE PANEL ABOVE
dynamic range. Meets professional demands | D70 70 CMS 550W SSB £1030
both in electronics and mechanical ruggedness. CARRIAGE FREE — SECURICOR
120 cm long glass fibre rod. Circuit is built into
waterproof 2,5 mm thick aluminium tube. :Edeal i .
for commercial and swl-receiving systems. £129.
See Review in August 1985 Issue p.15 MODEL FREQ. NOISE  GAIN  POWER PRICE

100W £162
500W PEP £124
1KW PEP £124
450W PEP £112

EVV1296C 12513GH [09-12  [16-184B
DRESSLER .

EVV700SMD 430-440MHz  |05-09 5-18dB

ARA 500 EW2000SMD  [144-146 0609  f16-1848
ACTIVE ANTENNA | ewxovox  [ias-186 0609  f16-184B

50MHz to 1300MHz EV2GAAS 144-146 0609 N5-18dB |100W PEP  |£75
Gain 17dB Typical VV INTERFACE FOR ABOVE PRE-AMPS £31
TECHNICAL SPECIFICATIONS s DD »
FOR ARA 500
Gain 17dB Typical {14-17dB) MODEL FREQUENCY NOISE GAIN PRICE
Frequency Range 50-1300MHz EWPA 560 50-600-1GHz 16.5dB-1dB 1£79
Noise Figure 1dB at 50-180MHz 2
1,548 below 300MHz EWPA 560(N) 50-600-1GHz 16.5dB-1dB £89
20dB below 350MHz IP3 order +18dBM
2.7dB below 400MH
Ty 4 £139.00 3.0d8 h:ﬁ: smmui ERPA 1296 1.25-1.30 08 17-18dB £120
e . i 38dB below 650MH z
!i‘ Operation is possible u; ?{:NIIK!MH; ERPA 435 430-440 035 15-18dB £0
. : with gain of 10dB ERPA 144 144-146 0.7 16-18dB £66
S Noi 4-6dB .
<z !ng:rf;ep'l Point 3rd Order. +18dbnt at Input ASA 12 0-1GHz Masthead Antenna Switch £53
Both anmennas come complete wil:i‘s;z}?; ?Jrl iz;:]:ci:tref:ig e:::er supply and IDEAL FOH VHF SCANNEHS’ cAHAvA“s’
brackels. ' ' AND BOATS. SUPERB TV RECEPTION. H
Practical Wireless, June 1987 i3
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TX-3 RTTY /CW /ASCII
TRANSCEIVE

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

Split-screen, type-ahead, receive screen unwrap,
24 large memories, clock, review store, callsign
capture, RTTY auto CR/LF, CW software filtering
and much more. Uses interface or T.U. For BBC-B
and CBM®64. Tape £20, disc £22. For VIC20 we have
our RTTY/CW transceive program. Tape £20.

RX-4 RTTY /CW /SSTV/ AMTOR
RECEIVE

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

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

NEW
UK AND EUROPE LOCATOR

Our popular BBC World map now has a compan-
ion program with maps of UK and Europe. Perfect
for the VHF operator, it has over 430 placenames,
concentrating on the UK.

Both programs show realtime clock and local time
of placenames, accept input of latlong, QTH or
Maidenhead locators, NGR or placenames. Prints
distance, bearings, radial contest scores and totals,
long path details. Plots great circles on map. World
map has daylight and darkness zones.

The ultimate in locators, both programs together
for £10 tape, £12 disc. Runs on ELECTRON also.
Existing World Map users can upgrade with 50%
discount.

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

Morse Tutor is now fully revised with every feature
to learn morse the quick and easy way. Graded
learning for beginners and 40 plain language texts
for test preparation. Tape £6 for BBC-B, ELEC-
TRON, CBM®64, VIC20, SPECTRUM. The original
ZX81-16K program is still available at £6.
Logbook date, band, mode, call and remarks for all

your contacts. Easy to use, printout to screen or
printer, callsearch. For all the above computers,

tape £8.

All BBC and CBM64 programs are available on disc
at £2 extra. All VIC20 programs (except locator)
need expansion.

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

EN

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

. fRaRcLACARD |
technical software pw) =i

AMATEUR ELECTRONICS UK

s R.A.S. (Nottingham) 77
G1RAS Radio Amateur Supplies i
G8UUS Tel: 0602 280267 \e/

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

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

AZDEN Microwave Modules
icoM Adonis Mics

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

BNOS Linears & P.5.U.'s
AGENTS FOR CELLNET AND VODAFONE RADIOS
AERIALS, Tonna, Halbar, New Diamond Range of Mobile Whips, Jaybeam
BRING YOUR S/H EQUIPMENT IN FOR SALE
JUST GIVE US A RING
Monday: CLOSED Tuesday-Saturday: 10.00am to 5.00pm

3 Farndon Green, Wollaton Park, Nottingham NG8 10U
Off Ring Rd., between A52 (Derby Road) & A609 (likeston Road)

” SEE WHAT YOU CAN HEAR
P02 wmi RADIO DATABASE INTERNATIONAL
T NEW 1887 EDITION NOW IN STOCX

Twmwu-m.mm“ﬂrmmm, + o 30 yOur 581 10 conquer the world of

siening
Ths new HW 1987 edmion of RADN) DATABASE INTERSATIRAL satures the wivid's most up-to-cate
schedules presentod in ciear, easy-10-ead graphecs in handy froquency order 1's 3 workd radko

mnsummata anck Wi turming of thusmbi
mm’ hlqmcsmlmn?ln% 2 H% ITIORAL dhsplays stabion names.
locations, irequences. operatng times. wmwﬂw lefitied (RCephon areas and Iransmitter powers
1S ail m one place, af at 3 glance. What were formerly separate International and Trapscal Edtions are now
combened nto one great book
.nnnmeresmre-llasadueﬂlnunlm01mmsammsmwmwnmm:mmmmrmmmnmuus
of Stafons have been ksted . by country, with access schedules

The 1987 alsg features @ hard-nitng Buyer s amnmmsummnsmmmmmr
e world Hummmmummnrmnuwmmmm s mast trusted acvice 0n radios [
R ot e g i
your your RBM, you'll be ready to wide world of shortwave Iistenng as you never have

Prica £12.50 + £1 post & packing in UK & Eive. Overseas: £5 sionail or £2 soa il woridwide.

OTHER RADIO
-tmmmmiuuuumuwsmswnmu . CW. Fixed, Commercial, RTTY, FAX, etc. stabons, plus caisgns
and much more The coemprehensave Irsquency lsting .hnleriGN £1.45 php
SCAMMERS \"HFI.IH' !.lslmts Cnme with irequency Ilsts t‘? 95 nlIa
.-rrmnm TIONS Fuill detasts of aperations and mﬂrauesmmhrnims Part 1 £10.80 + 55p php. Parts ?
ndiu;l':nu':ea:dsl £26 50 pap F

£apal

IRADI0 New edition cuumunumums wFlw £2.25 + 35
PRESS BROADCASTS A com) wnﬁ&oqulmmmmmm
i and transmission bmes £11.85 php

CODEBOOK Decoding codes wmmmmwmwsm%+ﬁﬁnﬂn m

Two or mors books Post & Packing FREE. (UK and Ewe onky) Ask far our NEW free cataiogue of all books. Delvery
INTERBOOKS, PWD22, Stanley, Perth, PH1 40Q, Scotland. Tel: (0738) 828575

covers Ham, weather, navigaton, DBS. Russian, LS sateliites plus much more.

normally from stock wihe M days

'S N
-
South Midlands Communications Lid.
STOCK AND RECOMMEND
r
MICROWARVE MOOULES Lo
Incl. VAT

MML28/100-S 100m 100W Linear, 10W input 129.95
MML144/20-LS 2m 30W Linear, 1 or 3W input 98.90
MML144/50-S 2m 50W Linear, 10W input 106.95
MML144/100-S 2m 100W Linear, 10W input 149.96
MML144/100-HS 2m 100W Linear, 25W input 159.85
MML144/100-LS 2m 100W Linear. 1 or 3W input 169.97
MML144/200-5 2m 200W Linear, 3, 10, 25W input 369.84
MML432/30-L 70cm 30W Linear. 1 or 3W input 169.05
MML432/50 70cm 50W Linear, 10W input 149.50
MML432/100 70cm 100W Linear, 10W input 33465
MMC435/600 70cm ATV Converter, UHF output 3565
MTV435 70cm ATV 20W Transmitter 197.80
MM2001 ATTY to TV Converter 188.83
MM4001-KB RTTY Transceiver with keyboard 299.00
MMS1 The Morsetalker 129.95
MMS2 Advanced Morse Trainer 168.82

10m to 6m Transverter 289.80
MMT50/144 2m to 6m Transverter 289.80
MMT144/28-R 2m Linear Transverter, 25W o/p 289.80
MMT144/28 2m Linear Transverter, 10W ofp 139.84
MMT220/28-5 220 MHz Transverter, 15W o/p 139.84
MMT432/28-S 70cm Linear Transverter 195.50
MMT1296/144-G 23cm Linear Transverter 258.75
MMX1268/144 1268 MHz Transmit Up-Converter 19550
MMC50/28 6m down to 10m Converter 3795
MMC144/28 2m down to 10m Converter 37.95
MMC144/28-HP 2m High Performance Converter 47.84
MMC432/28-S 70cm down to 10m Converter 44.85
MMC432/144-S 70cm down to 2m Converter 44.85
MMK1296/144 23cm down to 2m Converter 129.95
MMK1691/137.5 1690 MHz WX Satellite Converter 144.90
MMG144V 2m RF Swilched GaAsFET Preamp 37.95
MMG1296 23cm GaAsFET Preamplifier 74.98
MMG1691 1690 MHz GaAsFET Preamp 129.85
MMD1500P 1500 MHz Divide by 10 Prescaler 119.60
MMR/25 2dB 25 Watt Attenuator 19.78
MMR7/3 7 dB 3 Watt Attenuator 19.78
MMR15/10 15 dB 10 Watt Aftenuator 19.78

Post & Packing FREE
SCHOOL CLOSE, CHANDLERS FORD IND. ESTATE
EASTLEIGH SO05 3BY. Tel: 0703 255111 J
L
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WR’ TE ON .. . the page where you have your say

Clicheés # LAUGH WITH BARTHES

Do we really need these |

clichés and Q-codes which |

—_—

are prevalent on two |
metres?

As |understand it the Q- |
code, because of its brevity,
was devised for ship to |
shore communications, and
quite obviously there is still a ‘

|
|

need on c.w. for "QSY",
“QTH", "'73", ''88", etc.,
even the ubiquitous "“"HI"",
but | seriously question
whether there is any earthly
use for them on "phone. |
Neither, in my opinion, is
there any need when using
the f.m. mode for the
increasing spate of "'go |
ahead’’, “"over over’’, or the |
American trucker expression
““come back'’. Surely the
dropping of the carrier
should be self-evident to the ‘
opposite party that the
transmission has been
passed. || fashioned English as she is |
But | mustreserve asmy | spoken!

Walfiflers

Miss Sarah Rutt (Letters,
PW. April 1987) is to be
congratulated on her
achievement in passing both
her RAE and Morse Test at
so early an age. | hope that
amateur radio will provide
her with much pleasure for
many years to come.

She must, however, learn
not to be discouraged too
easily. Listening on the
bands it will become evident
to her that most amateurs
run out of things to say
about a third of the way
through their QSOs. None
that | have heard have let

amateur gear, | noticed that
quite a few of the latest
hand-portables coming onto
the market are capable of
delivering up to 5 watts of
r.f. While this has the
advantage of increasing the
working range somewhat,
could there be a possible
problem associated with this
increase in power that's
been kept a little quiet? And |
don’t mean the extra load on

| well that we do not have an
abbreviation for clearing
one’'s throat.

Let us have an end to
these superfluous clichés,
using them only where they
were intended to be
| used—on c.w.—and get on

with some good old-

Roy Aitken G4VCT ‘
ludicrous "'HI"" brigade.

that prevent them
completing the other two
thirds.

final pet aversion the ‘

What a nonsense it is. Are
these perpetrators really
incapable of emitting a
genuine unabbreviated
chuckle? Perhaps it is just as |

L. P. Coombes G4KXA
Woking

Morecambe, Lancs.
| the NiCad pack!
Some people may

QRO Hdﬂdhélds | remember all the

After reading through many | scaremongering, myth-
of the adverts for new | telling and general

'PW COMMENT

Send Three-and-fourpence . . .

... We're Going to a Dance! According to legend, this is how a
message arrived at a military headquarters after being relayed
by word of mouth from messenger to messenger on its way
across the battlefield from the front line. What it had started
out as was: ''Send reinforcements; we're going to advance!”

Much the same sort of alteration (known technically on
message-handling circuits as “‘mutilation”’) seems to have
been inflicted on news of the changes currently taking place in
Practical Wireless and Short Wave Magazine as it has passed
around the radio hobbyist community. Some of the letters and
‘phone calls we've had, and some of the comments made at
exhibitions and rallies, have been nothing short of amazing.
Goodness knows where the ideas on future contents came
from.

No! PW is not going back to electronic gadgets and musical
instruments—we changed to being an all-radio magazine in
June 1981 and that’s the way we plan to stay. Some of our ar-
ticles may well be on the fringes of radio, but they’ve always
got a direct application to it. Neither are we going to fill the
magazine with constructional articles to the exclusion of things
like equipment reviews. And just because most of our
previous coverage of the strictly listening side has been
transferred to SWM, it doesn’t mean that we shan’t continue
to cover receiver topics; Chas E. Miller’s popular series on
Valved Communications Receivers will be restarting in a couple
of months, for example.

What we hope to produce is a balanced magazine, with
something to interest most readers in every issue, though the
accent will certainly change month by month. The July issue,
for example, will major once again on the ever-popular topic of

antennas.

Neither is SWM going to become a CB magazine, as one
correspondent thought, nor any of the strange beasts which
others have dreamed up. On the contrary, it is now purely and
simply a magazine for enthusiasts in sound and vision
reception, of many different kinds of service.

Rumours like these often come about because of simple
misunderstanding. Different people interpret information
about changes in totally different ways, just because their
experience and outlook on life are different too. More worrying
is the deliberate distortion of information, whether for political
purposes, as in spreading propaganda, or as practised by
those who delight in “'winding-up’* other people.

These egotistical “'wind-up’’ artists unfortunately seem to
have become more active on the amateur bands in recent
years, obviously thinking it an ideal way of misleading or
upsetting not only their particular hapless victim of the
moment, but possibly several hundred listeners “‘on the side”’
as well. Malicious rumour such as: this or that radio dealer who
gives customers a poor deal, or who is about to go out of
business; outrageous changes in amateur licence conditions
about to be perpetrated by the Whitehall mandarins; these are
bad enough. Even more sickening though is the way that some
amateurs who may be handicapped, or simply shy, are picked
on time and time again by the ""wind-up"’ artists, to the extent
that some of them actually give up what should be a most
rewarding hobby, because they can take no more.

Itis, | suppose, just another symptom of the ailing society in
which we live today, but that does not make it any more
acceptable. | sometimes wonder whether those who suggest
that a psychological test should form part of the Radio
Amateurs’ Examination may not have a point!

Geoff Arnold
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controversy that surrounded
microwave ovens, and in
more recent times the
introduction of 934MHz CB
services. Of course, much of
this was just a load of
exaggerated twaddle,
bandied about by people
with nothing better to talk
about. However, it is a fact
that exposure to r.f.
radiation can present certain
health hazards, especially
radiation at v.h.f. and above.
With this in mind, just how
safe is it to operate a hand-
portable running 5W of 144
or 430MHz into an antenna
only a few inches away from
your eyes and head? If a risk
does exist, what are the
long-term effects likely to
be?

Dave Barber G6TLZ |

Stoke-on-Trent |
The last information we recall
seeing said that there was no
risk from hand-portables of
normal power levels at 144 or
430MH:z. Problems only start
to arise in the microwave
region above about a

Vin Plonk

| was very interested in the
Vin Plonk Special (PW, April

| 1987), having recently had a

c.w. QSO with Vladivar
UXSHIC, who was using this
antenna, known in the USSR
as a Smirnoff Special. |
should like to make one
correction. Tests on the
above QSO revealed a gain
of some 6dB when the
bottle was filled with vodka,
a worthwhile improvement.
However, this should not be
done using powers of more

| than 15W, as Vlad reported
| that, using a 500W linear,

inductive heating effects in
the core resulted in an
explosion that wrecked his
QTH.

James Lockeyear G4JQG

London
aQso?

In his article in PW, March
1987, Peter Chadwick
G3RZP is unreasonable to
blame those who maintain
that “‘the final courtesy of a
QSOis aQSL" for the failure

Construction?

| think transfer of much of
the sometimes unreadable
listeners reports to the new
Short Wave Magazine should
improve PW. However, as
one of those opting out of
construction on account of
the transistor, the drying up
of war surplus and now the
ingenuity of the Japanese, |
hope we are not going to be
overwhelmed with this
subject. Particularly, as a
purchase of equipment is
something one has to live
with for a long time, reviews
are always useful, as are all
tips on the optimum
utilisation of expensive
items.

On another point, Peter
Chadwick may think we
should support the London

non-member, and it wouid
be helpful to know what we
can do about extending the
courtesy of a QSL
card—properly made out, of
course—to contacts who
wish one. A list of overseas
bureau addresses would
help for a start, but in the

| longer term | hope the UK

DX Foundation becomes
sufficiently established to
undertake this service
among others. The LWC
certainly needs competitors!
Alex L. Dick (Sandy)
GMB6EKKP.,
Dundee
Although we do plan to have
extra constructional articles in
PW in the future, we intend
them to be for simple projects

| where the commercial

manufacturers cannot usually
compete. We also hope to

gigahertz. Perhaps one of the | of others to participate in the | Wireless Club, but | would include more equipment
radliation experts among our exchange. | not now touch it with a J reviews, now that our test lab
readers could bring us up to P. Thompson GEMEN | bargepole and | have ‘ is fully operational

date.—Ed. Shrewsbury | resigned. | am not the only again.—Ed.

QUERIES CONSTRUCTION CLUB NEWS

We will always try to help readers having RATING If you want news of radio club activities,

difficulties with a Practical Wireless project,
but please observe the following simple
rules:

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

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

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

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

5. Only one project per letter, please.

COMPONENTS, KITS
AND PCB’S

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

Practical Wireless, June 1987

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

Beginner

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

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

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

BACK NUMBERS AND
BINDERS

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

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

www.americanradiohistorv.com

please send a stamped, self-addressed
envelope to Club News, “*Practical Wir-
eless’’, Enefco House, The Quay, Poole,
Dorset BH15 1PP, stating the area of the
country you're interested in.

ORDERING

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

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

SUBSCRIPTIONS

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

Cirkit Help Line

Many people in our
communities who would like
the benefit of the use of an
economical kit or project
find themselves at a
disadvantage when it comes
to construction.

The elderly may have
failing eyesight. A
handicapped person,
restricted or no limb
movement.

To help these people
overcome this problem Cirkit
is using their IBM System 36
computer to create a
"constructor’’ data base
from Clubs or individuals

who are competent builders
and testers in their own
right.

This listing will be issued
free of charge to anyone
who requests it. They hope
to sort the list by
geographical location so that
the list is as local as possible
to the user of this service.

If you can help then please
send details of your address,
name and telephone number
and the area of expertise,
i.e. computer. r.f., general,
etc., to: Cirkit Distribution
Ltd., Home Constructors
Help Line, Park Lane,
Broxbourne, Herts
ENT0 7NQ.

Free from
Duracell

Duracell UK now have
available the latest copy of
their free technical price list
for trade purchasers, which
is effective from March
1987. It lists the range of
the company’s standard
battery products including
Alkaline, Silver Oxide,
Mercury, Lithium battery
systems and the new Zinc
Air batteries and cells. Also
listed are the award winning
Durabeam range of torches.
Technical specifications
on the various cells and
batteries is available in the
Designers Guide which is
also available free from

DURACELL

-]
o
§ §
z 8
g n
E i

| John Bellamy.

Duracell Technical Division,
Duracell House,

Church Road,

Lowfield Heath,

Crawley, West Sussex
RH11 0PQ.

Tel: 0293 517527.

NEWSLETTER
S
T e

Remote Imaging
Group

This group was set up to
disseminate information
relevant to weather satellite
reception and other sources
of "remote images’’ via
regular distribution of a
newsletter. They provide a
single point of liaison for

Since this group was
formed the Weatherwatch
UK Programme has been set
up at Lasham airfield near
Farnborough. This is the UK
site for the reception of
NOAA and Meteosat data.
They have assumed the role
of disseminating the NOAA
information via pre-recorded
‘phone-in service and a

for 1987 is £4 sterling, and
back issues of the
newsletter are available.

The subscriptions for the
group should be sent to Des
Watson, Norton, Gote
Lane, Ringmer, Nr Lewes,
East Sussex BN8 5HX.
Other information about the
group in general should be
addressed to

official bodies, such as the mailing list. Phil Seaford GBZTW,
European Space Agency, RIG is a non-commercial 14 Nevis Close,
NOAA, the Met Office and organisation and isrun by a | Lins/ade,
relevant departments of the | group of amateurs in their Bedfordshire
DTI. spare time. The subscription | LU7 7XD.
Cancelled Ruby :sirjg a%)ée;;ial QSL card The RIS
uring .
We have a very unhappy Anniversuw Contacts, especially with | In 1986 the DTI Radio

announcement to make on
behalf of the Milton Keynes
Amateur Radio Exhibition.

Due to the vagaries and
anomalies concerning the
Sunday Trading Act and the
legality of Sunday trading at
exhibitions, to protect the
Society's good name and in
the interests of exhibitors,
they have sought legal
opinion. The outcome of
which is that if they proceed
and hold the Exhibition on a
Sunday, the Society, the
Exhibition Hall management
and the individual exhibitors
can be liable to prosecution
by the county and/or the
local council.

Accordingly, they have
reluctantly accepted this
advice and have decided not
to hold this year's exhibition
on a Sunday and cancelled
the event totally. However,
all is not lost for they plan to
hold next year’s exhibition
on a Friday/Saturday during
late May or early June.
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The York Amateur Radio
Society are celebrating their
40th Anniversary this year.
A series of special event
stations are being mounted
and GB2ZHWW is being
operated each Friday
evening from the clubroom.
In addition, each member is

anyone who, over the years

has been mixed up with

York ARS, will be welcome.
If you would like more

details then contact the club

secretary,

Keith Cass G3WVO,

4 Heworth Village,

York.

The 405 Line Society

The aim of this society is to
help-members preserve and
restore all items of 405-line
television history.

Following the closure of
the world's first high
definition television service,
at the end of 1984, it
became apparent that many
enthusiasts had preserved a
considerable quantity of
405-line equipment, dating
from 1936 onwards, which
is now obsolete and
unusable.

Consequently, a number

of enthusiasts decided not
only to preserve this
equipment, but to keep it in
working order.

Annual subscription is £2
plus four s.a.e.s for the
quarterly newsletter which,
amongst other things, will
carry free advertisements
for members wishing to sell
or exchange 405-line
equipment.

If you are interested, write
to Mr H.H. Journeaux, 7
Blair Avenue, Poole, Dorset
BH14 ODA.

Investigation Service (RIS)
contacted 60 000 radio
users about the licensing
requirements of their radio
transmitters and problems
concerning reception and
interference. Figures now
available show the wide
range of activities
undertaken by the RIS during
the year.

Much of RIS time is taken
up with inspection of
stations and advising users
on their operation. During
the year the RIS issued 2800
formal warnings about
unlicensed radio use, mainly
to users of Citizens’ Band
radio, illegal cordless
telephones, p.m.r. and
marine radio.

Almost 5000 reports from
householders concerning
television and radio
interference and reception
problems were dealt with
during the year—a £21
charge is made to diagnose
individual reception problems.

Practical Wireless, June 1987

WWW.americanradiohistorv.com




NE WS . .. compiled by G4LFM

Southern 10FM

Club Changes

The Bromsgrove & District
ARC have a new club
secretary. His name and
address is G. Lloyd G3RBL,
4 Fir Close, Marlbrook, near
Bromsgrove. Or telephone
021-445 4672. The club
have their own shack and
equipment too.

The Stamford & District
Radio Society now meet
twice monthly, on the first
and third Wednesdays of
each month, at either the
Scotgate Public House
(Cellar Bar), or alternately the
Rugby Club in Stamford.
Both meetings start around
7.30pm. David Bradberry
G40ZM on 0780 54433 can
supply further details.

The Exmoor Radio Club
have dropped us a line to
say they meet most
Thursday evenings in
Physics Il Lab, South Molton
School & Community
Centre, South Molton. John
Stacey on 07695 3382 can
tell you more.

Following their AGM, the
Biggin Hill ARC have a new
committee. The secretary,
and man to contact for all

|

the latest information, is
now Geoffrey Milne G3UMI.
He can be contacted on 01-
462 2689.

The Greater
Peterborough ARC club
meet at Stanground Junior
School, Peterborough at
7.30pm every 4th Thursday
in the month. All enquiries
should be directed to
G1UGA on 0733 69822.

The Torbay ARS have a
new secretary too. He is
John Dart and can be
contacted on 0803 51995.
If you require details of the
TARS Award then John is
the man to contact there as
well.

Another AGM has brought
about changes, this time for
the Morecambe Bay ARS.
The secretary is now D. H.
Wood G4ZJL. His address is
29 Oakville Road, Higher

| Heysham, near Morecambe,

Lancashire.

Yet another committee
change at the Chiltern ARC
this time. The chairman of
the club is now Chris Cunn
G4KVI, who can be reached
on 04946 3372 if you want
more information on the
club.

Special Event
Stations

GB2SMC: From August 8
to 23 there will be a special
event station to celebrate
the 850th Anniversary of
the founding of St Magnus
Cathedral in Kirkwall in
1137. The primary mode
will be s.s.b. on the h.f.
bands from 3.5 to 28MHz.
There might even be activity
on 144MHz. More details
from Bill GM3IBU, QTHR.
GBB6BH: This station is
being sponsored for every
contact it makes, soit's
looking for lots of people to
give them a call. It is being
staged to raise money for
the Barlborough Hall appeal
near Chesterfield. They have
24 hours to do their best
from 1300 on July 4. Each
contact will receive a QSL,
and there will be
simultaneous operation on
3.5, 14, 144 (f.m.), 144
(s.s.b.) and 430MHz, with
RTTY being used as well.
The equipment for the
special station is being
loaned by SMC (Jack
Tweedy) Ltd. More details
from Rev P. McArdle
GODAG QTHR.

K1BV Awards
Listing

K1BV compiles a list of
awards, both past and
present. To do this requires
a great deal of input from all
around the world. K1BV is
helped in his task by national
collators. So if you have
details of an amateur radio
award, why not tell the UK
and European Agent. He is
John K. Harvey G4IVT, 38
Bodenham Road,
Birmingham B31 5DS.

Service Reps

Representatives of the Royal
Signals ARS and the
RAFARS will be at the
Blackwood Rally and the
Bridgend Rally again this
year.

So far they have been “"on
show"" at the Barry College
of FE RS rally and they
would like to thank the
organisers for the space
they provided.

They are looking forward
to meeting both old and new
friends alike, so keep an eye
open for them at
forthcoming rallies.
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Group

Now, just a year old, the
group has over 250
members stretching from
southern Spain to the
Orkneys.

Membership is open to
anyone and everyone
interested in 10m (28MHz),
including s.w.l.s and Class B
operators who can, of
course, operate crossband
to 28MHz.

The latest edition of the
newsletter not only includes
things like a single transistor
low-cost 30W 28MHz p.a.
design, an article on
antennas, another on filter
designs plus news and items
for sale but the whole thing
is printed on very brightly
coloured paper so you won't
lose it!

For a complementary copy
of the newsletter and

)

membership information
contact their membership
secretary

Barry GODWZ,

9 Highlands Road,
Portslade,

Sussex BN4 2BN.

J.P. Hailey has written with

| an unusual plea. He is acting
as a design consultant in the
design of a unit to prevent
“cot death”’ syndrome. He
has found that he doesn’t

| have the experience or

| information to hand on a

| design for a small
transmitter.

The design requires a
173MHz miniature
transmitter, running from a
battery and e.r.p. of TmW to
10mW, to conform with
MPT1309.

Alternatively a 470MHz
transmitter may be used, but
this would require setting up
using instruments he does
not possess.

His own expertise is in
general |.f. work and so he
feels a little out of his depth.

If you think you can help,
write to J.P. Hailey, Towy
View, Bethlehem Road,

J.W. Dainty G4PDN has
acquired a Trio R300, but
without an operation manual
and diagram. He needs
these as the marker is
| ineffective hence the

frequency read-out is "'off
| the beam'". Drop a line to
| J.W. Dainty G4PDN, 43
| Copse Avenue, West

Ffairfach, Llandeilo, Dyfed. |

Can You Help?

Wickham, Kent BR4 SNN.

Mr McCabe has an old
Hallicrafters Sky Champion
RX to restore. He needs the
valves, service manual, etc.
If you can help drop him a
line, John McCabe, 29
Churchill Park, Portadown,
Co. Armagh, N. Ireland
BT62 1ER.

Lee Fuller has just bought a
Trio 9R-59D. Unfortunately
it doesn’t have an instruction
book and he is having
| difficulty understanding the
band spread marked from
| Dial A to Dial D. If you can
| help then write to Lee Fuller,
| 27 Coxwold Grove,
| Gipsyville, Hull HU4 6HH.
Does anyone know the
| whereabouts of a Hilton
| transformer for the PW
| Marchwood project.
| GTHYL, QTHR would like to
find one.
Mr West has been trying
| to find a service sheet for a
car ‘phone, the Suntron
Autofon-003. He is also
| looking for a company to
service this make of car
phone, so far with no
success. If you can help
write to Mr J.E. West, 302
Drumbeg North, Craigavon,
| Co. Armagh BT65 5AF.

Frequency Chart
The Radio Regulatory
Division of the DTI have
produced a Table of UK
Radio Frequency Allocation.
It is a colour gatefold A4
chart and is available free of

charge from The DTI,
Radiocommunications
Division, Information and
Publicity Section, Library,
Room 605, Waterloo
Bridge House, Waterloo
Road. London SE1 8UA.

WWW.americanradiohistorv.com

19




NE WS . .. compiled by G4LFM

RAE. Old v. New

Many people criticised the
introduction of a multiple
choice format to the RAE.
Claims that it is easier to
pass now and anyone can
get through have been heard
time and time again.

Itis interesting to read in a
survey done by the DTI that
this is not the case. After the
introduction of the multiple-
choice, the average pass
rate was 67 per cent while
for the seven years before
the average rate was 63 per
cent. The lowest pass rate
after the multiple-choice was
63 per cent and the highest
was 69.9 per cent; in the
previous seven years it was

61.4 and 66 per cent
respectively. This means
that a mere 4 per cent of
candidates are passing the
RAE now who might not
have done under the old
system.

When it is considered that
some knowledgeable
amateurs may, for one
reason or another, have had
difficulty in expressing their
knowledge in prose, a small
improvement was to be
expected.

Nobody is likely to have
done worse as a result of
multiple-choice, it may
simply mean that their
command of the English
language is no longer being
tested.

Cirkit Prize

Philip Mearns, an electronics
enthusiast has won the first
prize in a national electronics
quiz organised by Cirkit
Holdings plc.

Philip visited the Park Lane
HQ to receive his prize of a
sophisticated dual beam
oscilloscope valued at more
than £300 from Paul
Bennett, head of the
company’s consumer
division.

Philip reckons that his
prize will be extremely useful
in his hobby and enable him
to carry out some jobs that
have been impossible until
now.
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Can ET Now
Phone Home?

In-flight trials of the first
worldwide satellite
telephone service for air
travellers will start this
autumn.

BTl and the
telecommunications
authorities in Norway and
Singapore are to work
towards providing global
coverage for the “‘phones on
planes’’ service.

BTI's Skyphone service
will allow passengers to
make their own telephone
calls from planes, paying by

credit card only. It will also
offer telephone and data
message facilities for airliner
operations.

Passengers will be able to
use push-button telephones
mounted on the walls or on
seat-backs. Initially it will not
be possible to receive
incoming calls.

A special antenna
mounted on the aircraft
transmits the signals to the
INMARSAT satellite, where
they are downlinked to the
earth station, and then
automatically switched to
the public telephone
network.

Mission
Impossible

Well, here on PW (and
SWM) we know we can
usually do the impossible!,
but this is one of the most
difficult problems we have
ever been set.
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René Cornec FEAZC
wishes to trace a British
radio amateur answering to
the name of ""Stan’". He
knew him 40 years ago in
the services during WWIl.

So, if you are that Stan,
please get in touch and we'll
be able to help FEAZC.

Rally Dates

* May 24: The Ipswich RC
and Martlesham RS are
holding the 11th Annual East
Suffolk Wireless Revival at
the Civil Service
Sportsground, Straight
Road, Bucklesham, Ipswich.
There will be the usual
features of traders, car boot
sale, antenna testing range,
transceiver clinic, bring and
buy, vintage radio display,
non radio stands, children’s
play area, model flying
display amongst other
attractions. For more details
contact Jack Tootill G4IFF
on 0473 464047.

June 7: The Southend and
District RS are holding their
rally at the Rocheway
Centre, Rochford, Essex.
Doors open at 10.30am.
More details from Ron
G6SOH, QTHR.

June 7: The Spalding and
District ARS are holding their
rally at Springfields Gardens,
Spalding. Gates open from
10am to 5pm. For more
details contact Dennis Houlft
on 077 586 382.

% June 14: The Royal Naval
ARS are holding their annual
mobile rally at HMS Mercury,
East Meon, Petersfield,
Hampshire. Gates open from
10am to 5pm. Admission
will be £1 for adults and 50p
for children. All stands are
under cover in case of bad
weather, there are
amusements and rides for
the children, refreshments of
various kinds as well as all
the usual attractions of HMS
Mercury. More details from
Cliff Harper on 0703
557469.

June 21: The Denby Dale
and District ARS are holding
their rally at Shelley.High
School, Shelley. Doors open
at 11am (10.30am for the
disabled). There will be the
usual trade stands and club
stands, free parking, lucky
draw, bring and buy,
children’s entertainments
and the "‘usual good food"'.
More from G3SDY on 0484
602905.

August 2: The Rolls Royce
ARC are holding their rally at
the Rolls Royce Sports and
Social Club, Barnoldswick.
Doors open 11am. More
from G4ILG on 0282
812288.

September 6: The South
Bristol ARC are holding their
1987 Bristol radio rally at
the Hareclive Youth and
Hartcliffe Community
Centres, Hartclive Road,
Hartcliffe, Bristol. Doors are

open from 10am to 5pm.
General traders and the bring
and buy are in the
community centre and the
radio dealers are in the youth
centre. Admission is 50p.
For more details contact Len
Baker G4RZY on 0272
834282,

June 14: The 18th Elvaston
Castle Mobile Radio Rally
takes place from 9am to
5pm. For non-radio
members of the family there
will be things like an
escapologist and stunt
driving, mini motor bikes, a
bouncing castle, helter
skelter, Punch and Judy . . .
so no one should get bored.

Admission is free, but car
parking will cost you 50p
{levied by the local
authority). A new attraction
this year will be a craft show.
August 30: The Annual rally
of the British Amateur Radio
Teleprinter Group (BARTG)
will be taking place at
Sandown Park racecourse.

This rally is not only THE
rally for the RTTY enthusiast
but has a limited number of
regular rally stands to give
this the mix that makes the
rally of interest to all radio
amateurs.

There will be the BARTG
stand, a car boot sale, ample
free car parking, easy access
by car and talk-in on S22.
Doors will be open from
10.30am to 5pm.

More details can be
obtained from Peter Nicol
G8VXY, BARTG Rally
Manager, 38 Mitten
Avenue, Ruberry, Rednal,
Birmingham B45 0JB.
September 6: The West
Kent ARS are holding their
rally at the Angel Centre,
Tonbridge, Kent. Doors are
open from 10.30am to 4pm.
Talk in will be on S22, SU8
and 29.5MHz f.m. There will
be many trade stands, free
parking, a bring and buy,
club stands and a stamp fair.
More details from G4KIU.
QTHR. Tel: 0892 515678.
November 15: The
Bridgend and District ARC
will be holding their rally at
the Bridgend Recreation
Centre, Angel Street,
Bridgend. Doors open at
11am (10.30am for the
disabled). There is free car
parking, a bring and buy,
Morse tests (please pre-
book with the RSGB), bar
facilities and talk-in on S22.
For more information
contact GWTOUP (QTHR).
Tel: 0656 723508.

* = PW will be attending
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R. WITHERS COMMUNICATIONS LTD

Manufacturers, importers and suppliers of world famous communications products

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

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

EN0coM) YAESU ‘W o

LOOK K21

ARE YOU PAYING

TOO MUCH?

A SIGN OF
TECHNICAL EXCELLENCE

Ensure quality, reliability
service back-up, without the
need to pay the usual high
price of other similar
products.

KENPRO has the answers, and
for a limited period our
special offer price includes a
FREE CHARGER.

KT200EE VHF Transceiver.
140-150MHz

£179.00 + £5.00 p&p
KT400EE UHF Transceiver.
430-440MHz

£199.00 + £5.00 p&p

Standard accessories, nicad
pack - flexible antenna — ear
phone - hand strap - belt
suspender.
Full UK specification, tone-
repeater shift etc

Optional accessories
KTSMI speaker mic..... £19.50
KTBMC mobile charger lead

£4.50
KTLC leather case.......... £7.50
KTBP (H) Hi-power ni-cad
pack (3wW) ..ccccceveenenenen... £33.00

Appointed UK distributors of KENPRO
transceivers. Full factory and spares back-up.

MAIN BRAND TRANSCEIVERS AT BELOW
PRE-INCREASE PRICES! HOWDO WEDO IT?!

OTHER HAND HEADS available at special prices! (some
with extended RX coverage as well).

CTE 1600 (same as IC2E)

_________________ £165.00 (£5.00 post)

2 mtr 2w thumbwheel

ICOM Micro 2E (ext. RX 160MHZ) .. £235.00 (£5.00 post)
Mini 2w H/H LCD 2mtrs

Regency HX850 mini scanner handheld LB/air band/

VHF-UHF .o

................. £249.00 (£5.00 post)
................. £179.00 (£5.00 post)

2 mtr 2w mini handheld

SCANNING RECEIVERS

Heard about our modified Yaesu FRG9600 with HF? Or
our Bearcat handhelds? Call now for details!

Tel: 021 421 8201 (24hr answerphone)
Telex: 334303 G TXAGWM

Practical Wireless, June 1987

THE TECHNICALLY ORIENTATED
RADIO COMMUNICATIONS
SPECIALISTS.

SPRING SPECIALS
FROM RWC LTD

For a very limited period we offer these two fine
transceivers at special prices while present stocks last.

Now everybody can afford to own an excellent 2 mtr and
70cm Hand-Portable! And as usual, it's first come first
served, so don't delay if you do not want to be
disappointed!

NEW FROM KENPRO

FULLY COMPUTERIZED
HAND HELD KT220 EE/T

With facilities not yet available in
other brands, look at the
outstanding list of features and

. (( incorporating Kenpro’s
. /)) Legendary quality. This is a Top

I <ENPRO Line transceiver which should be
amongst the most expensive, but
our low overheads make it the
Best Value for money available
oday.

¥ Built in LCD Clock

! « 10 Memories for 10 Repeaters
* 4 Scan Models * "Scanlock”
' locks out unwanted channels

* 3.5-5 Watts Output

* 1750 Tone Burst

* CTCSS, DTMF OPTIONS

* Very Sensitive L/Noise Rcvr

, * Auto Battery Save Function

' Don't forget the trusty economy
version continues to be
available.

KT 220 C/W ST ACC Basic

£199.00
KT 220 C/W Nicads etc...£239.00
Export versions available

covering marine band add £20.00
(less 15% VAT + overseas
carriage).

Full range of accessories
available

Post, PK & Ins Transceivers
£5.00

TRADE ENQUIRIES

WELCOME HP/PERSONAL LOANS
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PRODUCTS ... compited by G8VFH

Solderless RF
Plugs and
Sockets

For many of our readers the
fitting of r.f. plugs and
sockets onto coaxial feeder
cables remains a nightmare.
The soldering of the inner
core to the plug pin without
melting the dielectric
seeming to be impossible.

Well, salvation could be at
hand as | have just heard
about a new system that
does not require any
soldering to be carried out.
The Kwikfit system is
claimed to be the
culmination of four years of
intensive research and
development.

The system allows the
fitting of a Snap-in base and
whip antenna onto a vehicle
in the optimum position for

i

TNC

UNIVERSAL ADAPTOR

UNIVERSAL ADAPTOR

transmitting up to 1.2GHz
without the use of a
soldering iron, from the
outside of the vehicle as
there is no need to gain
access to the underside of
the mount. The Snap-in's
impedance is 50Q and it is
serrated to bite into the
edges of the 10mm
diameter hole, forming a
perfect earth to the vehicle
body.

Any industry standard r.f.
connector, such as BNC,

BACK TO BACK

UNIVERSAL ADAPTOR

can be fitted to the universal
adaptor which forms the
backbone of the system.
This adaptor is easily fitted
onto the end of a length of
coaxial cable with a simple
screw action. This leaves
the cable end fitted with an
adaptor onto which the
standard r.f. plug chosen
can be screwed.

To further simplify the
fitting operation the special
spanner supplied
incorporates a measuring

outer sheath and screen are
cut back by the correct
amount.

The universal adaptor also
screws into a special back-
to-back connector to enable
lengths of cable to be joined
together. It is claimed by the
manufacturers that the
performance of the system
is not compromised by the
solderless design.

The company also
manufacture the Whippet
range of antennas which
have been designed to
compliment the Kwikfit
connector system.

For full technical details
and prices of the Kwikfit
System and Whippet
antennas contact HBC
Agencies Ltd., Bay 5,
Southworks, Peartree
Lane, Dudley, West
Midlands DY2 0QP. Tel:

both receiving and TNC, “"N’" Type or PL259, gauge to ensure that the (0384) 263884.
ASTRID is Alive |hassetuphisown predicted and displayed over | Kanga Kits
and Well company, SRW maps. On Spectrum Kanga Products is a new

It was in the February 86
Products that | first
mentioned that a new low-
cost satellite earth station
was being launched onto the
market. Astrid, an accronym
for Automatic Satellite
Telemetry Receiver and
Information Decoder, was
originally designed to let
BBC-B and Spectrum 48K
home computer owners
access to the educational
scientific satellites UoSAT 1
and UoSAT 2, allowing
them to display the masses
of scientific news and data
from these satellites.

Now ASTRID's
designer's, Steve Webb,

Communications Ltd., to
manufacture and market the
unit.

The price is still £129.67
plus VAT but it now works
with all the Spectrum range
(48K up), all the BBC range
and also the Amstrad range.
For the Amstrad computers,
however, you will need the
correct Amstrad serial port
and some extra software.

Extra software is now
available for the BBC and
Spectrum computers and
graphs can be produced
form the “'whole orbit data”’,
the telemetry can be fully
decoded without using
“look-up’’ tables and
satellite orbits can be

computers even the UoSAT
1 pictures can be displayed.

ASTRID is a complete,
ready to operate system
which includes everything to
set up your own satellite
earth station. However,
SRW Communications can
supply alternative antennas
to the standard dipole,
including a special circularly
polarised, 2-element
antenna priced at £35 plus
VAT.

For full details of ASTRID
contact Steve Webb at SRW
Communications Ltd.,
Astrid House, The Green,
Swinton, Malton, N. Yorks
YO17 OSN. Tel: (0653)
697513.

DXCC Countries Guide

Geoff Watts, who was
editor of the DX News-sheet
from 1962 to 82, has just
sent me some details of his
latest publication, the DXNS
DXCC Countries Guide.

It lists DXCC countries
alphabetically, with present
and past prefixes back as far
as 1945, together with a
reference list of previous
names of countries to help
you keep up with those
frustratingly frequent name
changes that seem to take
place so regularly in the
distant parts of the globe. It

also contains other useful
notes and a list of deleted
countries with full
information.

It should be very useful to
DXers who have retired and
are possibly thinking of
applying for the DXCC
Award after taking up the
hobby again following a long
period of inactivity.

Those on the Honour Roll
may wish to begin working
islands instead of countries,
and the list gives the IOTA
reference number of all
those islands on the DXCC

list, well over the one
hundred necessary to claim
the basic IOTA CC-100
Award and get onto the
10T A Honour Roll.

Alsoincluded is a
comprehensive Oblast listing
for those interested in
obtaining the USSR R-100
Oblast Award.

The 11 page booklet
costs £1.00 in the UK or
$2.00 (6 i.r.c.s) overseas
airmail direct from
Geoff Watts,

62 Belmore Road,
Norwich NR7 OPU.
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venture by a group of
amateurs who are trying to
promote home construction
within the hobby.

All too often amateurs
have bits and pieces lying
around, and when a kit is
bought which has
components that could be
found in the junk box
thoughts of “'if only’" come
to mind.

The range of kits supplied
by this small company leave
out those expensive, but
easily obtainable, items so
that you can build as and
when you want to. To help
those who do not have a
large junk box, an order form
is supplied complete with
order codes which you
complete and send to the
named suppliers with your
cheque.

As an idea of what they
have in the range here is a
list of kits.

Marker Kit for making up a
versatile marker unit at
£9.45. A v.f.o. kit for use
between 1 and 10MHz at
£9.45. Single band receiver
for the lower h.f. bands at
£19.95. Top band
transceiver at £46.50 and a
digital dial which offers any
i.f. offset up to 20MHz at
£19.95.

Full details from Kanga
Products, 3 Limes Road,
Folkestone, Kent CT19
4AU.
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A.R.E.

= | Communications Ltd. &5

38 BRIDGE STREET,
EARLESTOWN,
NEWTON-LE-WILLOWS,
MERSEYSIDE WAI12 9BA.

TEL: 09252-29881

SPRING BARGAINS

FROM BRENDA & BERNIE

FRG 9600
with FREE
HF Converter
£449

SPECIAL OFFERS
on Dual Banders
and Mobile
Transceivers

ICR 71

ICR 7000

with FREE with FREE
FM board or discone antenna
voice ?;lgtgeswer £925

FRG 8800
with FREE
Heliscan antenna

6M Multi-Mode
£259

(soon available for
B class licencees)

FT757GX £757 (Limited Quantity)

with Yaesu power supply
or Amtec ATU £847

@® Multimode Tribander Capability
@ True Full Duplex Capability

FT726 £895 with 2m

NEW @ FT727R
Yaesu “ @®2m and 70cm
FT23 & FM handie

FT73 — Hit *hard-

with to-reach’

FREE repeaters with

car a punchy 5W
adaptor plus a wealth
and of CMOS
charger mkmﬂ;:dmsor
contro
£259 jjor 23 padionnt
£269 (1o 73 £395

NEW

SERVICING FACILITIES
FOR AMATEUR EQUIPMENT
AVAILABLE IN LONDON

PHONE: 01-997 4476

MAIL ORDER — ACCESS AND BARCLAYCARD — INSTANT CREDIT — UP TO 3 YEARS TO PAY

PRICES CORRECT AT TIME OF PUBLICATION New opening hours: Tues-Sat 10-5. Closed Monday
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Constructional

Ever wished your expensive digital voltmeter would turn into a frequency meter?
Well, your wish has been granted by R. A. Penfold. This add-on converter enables
your d.v.m. to read frequency from 200kHz up to 60MHz.

The PW “Downton”
Frequency to Volitage

onverier

The stimulus to design this converter
was the need to have reasonable accu-
rate frequency measuring equipment
when developing receivers, oscillators,
etc, combined with a reluctance to
spend the sums needed to by or build a
“proper” digital frequency meter
which would only receive occasional
use. The unit is just a form of frequen-
cy to voltage converter which gives a 0
to 1.999 volt output that is fed to a
digital multimeter, giving ranges of 0
to 199.9kHz, 1.999MHz, 19.99MHz,
and 199.9MHz. Note though, that the
maximum usable frequency on the
highest range is in the region of 60MHz
due to the limitations of the input
circuitry.

Obviously this system has its limita-
tions, with the most obvious one being
that the resolution of a 34 digit display
puts firm limitations on the precision
of the equipment, and unlike a conven-
tional (counter type) frequency meter
it is not possible to use over-ranging to
effectively increase the number of dig-
its. On the other hand, the basic cost of
the components is very low (possibly
less than the cost of the case used to
house the project), and the accuracy is
as good as the display resolution will
permit. I must admit to being initially
rather sceptical about the degree of
accuracy that this means of measure-
ment would achieve, but using the unit

av

Ve — —

R

W

in conjunction with a Sinclair DM2
(dual slope integration type) multi-
meter and using a number of accurate
crystal controlled market signals for
test purposes, readings were mostly
spot-on, and were never wrong by
more than the one digit margin of error
that has to be accepted with practically

any digital system. Of course, good:

results are dependent on the linearity
of the multimeter being up to the task,
but most digital multimeters offer ex-
cellent performance, and if used with a
44 digit type the equipment should
justify the extra digit and provide even
better accuracy.

cad

Average
/ Voltage

(b

Average

Jf

(c?
Avarage
. .0

oy —

Fig. 1. The average output voltage from a non-retriggerable monostable is
proportional to the input frequency
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F to V Conversion

There are numerous methods of fre-
quency to voltage conversion but most
of these are variations on the mono-
stable type of converter utilised in this
unit. Although this system may seem to,
be too simple to give really good
accuracy, provided certain criteria are
met it does in fact provide a very high
level of performance indeed. The
monostable must be of the non-retrig-
gerable variety, so that the circuit
triggers on an input transition of the
correct type, and the output pulse
duration is totally independent of the
input pulse length.

The waveforms shown in Fig. | help
to explain the way in which this meth-
od of frequency conversion operates.
In Fig. la the input frequency is such
that the output from the monostable
has a 1:1 mark-space ratio, giving an
average output voltage of half the
supply voltage. In Fig. 1b the input
frequency has been increased, and this
results in a higher number of output
pulses in a given period of time, but the
pulse width remains the same. Conse-
quently the mark-space ratio is in-
creased to 2:1, giving an average out-
put voltage of two thirds of the supply
voltage. The input frequency is lower
in Fig lc, giving a mark-space ratio of
about 1:2, and an average output vol-
tage of one third of the supply voltage.
Obviously the average output voltage
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varies in sympathy with the input
frequency, and if you work out a few
mathematical examples you will find
that there i1s a linear relationship
between the two.

We are assuming here that the out-
put of the monostable switches
between the zero volts and the full
positive supply potential. In the inter-
est of good accuracy it does not actual-
ly matter if the peak positive voltage is
less than the full supply voltage, since
the reduction in output levels with no
effect on the linearity. The situation is
different if the “low™ output level is
above the carth potential, as this would
boost the average output voltage with
low input frequencies. producing poor
linearity.

There are other factors which can
adversely affect linearity, and the main
one is the switching speed of the
monostable. It is important that the
rise and fall times of the output wave-
form should be negligible for the fre-
quencies concerned, since there will
otherwise be significant distortion of
the waveform, and this would again
affect the linearity of the converter,
particularly at the low frequency end of
the range.

In order to obtain a d.c. output
voltage equal to the average output
voltage it is merely necessary to use a
low-pass filter to smooth the output
signal. To ensure good results this must
provide a low ripple output, and it is
important that the “high” and “low”
output impedances of the monostable
are well matched, or that the filter or
other circuitry effectively balances
these.

System Operation

The block diagram of Fig. 2 shows
the general make-up of the unit. A high

Buffer Broadband Divide by

amplifier || amplifier

Divide by Divide by Divide by
ten ten ten

e Range

one hundred) l

Voltage

regulator

switch
|— Monostabl

Lowpass
filter AI“"U“*F”*

Fig. 2. Block diagram for the d.v.m. to d.f.m. converter

included at the input of the unit, and
this is followed by a broadband ampli-
fier. At most frequencies the unit re-
quires an input signal level of about
24mV r.m.s., but sensitivity reduces
somewhat at the extremes of the fre-
gency range covered.

Two divide-by-ten counter circuits
connected in series divide the output
frequency from the amplifier by a total
of one hundred, and on the 199.9kHz
range the output from this divider
stage drives the input of the mono-
stable. This keeps the input frequency
to the monostable under 2kHz, and at
this modest maximum frequency there
is no difficulty in producing a mono-
stable circuit which has suitably fast
rise and fall time. On the other hand,
the output frequency is never so low
that proper smoothing, commensurate
with a reasonably rapid response time,
ever becomes a problem.

The other three ranges are obtained
by switching one, two, or three addi-
tional divide-by-ten stages into the
divider chain. A simple passive low-
pass filter at the output of the mono-
stable smoothes the pulses to give a low
ripple output signal for the digital
multimeter, and a voltage regulator
stabilises the supply voltage. A well
stabilised supply is essential since the
inevitable variations in battery voltage
would otherwise be reflected as

The Circuit

The circuit diagram for the input
stages and supply regulator is shown in
Fig. 3, while Fig. 4 shows the range,
monostable, and output filter circuits.

Transistors Trl and Tr2 form the
input buffer amplifier, and these are
source and emitter follower stages re-
spectively. Resistor R1 sets the input at
IMQ, but the input capacitance of
around 20pF results in the input im-
pedance dropping dramatically at high
frequencies. Transistors Tr3 and Tr4
form a broad-band amplifier, in which
Tr3 is in common emitter mode pro-
viding voltage gain, and Tr4 acts as an
emitter follower buffer stage. In the
original design a two-transistor
Schmitt trigger was included at the
output of the amplifier, but this only
seemed to improve results at low fre-
quencies, which were not of any real
interest, while actually reducing per-
formance at high frequencies, which
were of interest. This circuit has there-
fore been omitted from the final
design.

The divided-by-one-hundred func-
tion is performed by IC1 (74HC390),
this is a dual decade counter confi-
gured here to give + 5+ 2 + 5 + 2, This
device is one of the high-speed c.m.o.s.
range, designed to operate at frequen-
cies normally associated with 74HS

input impedance buffer amplifier is changes in the output voltage. series, approximately 60MHz, but
+5V : _ Out
suppl
¥ e é l ©®
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Fig. 3. Circuit diagram of input and voltage regulator stages. All measurements
made with d.v.m. set to d.c. volts, signal input 20mV 1MHz
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Fig. 4. Circuit diagram of range, monostable, and filter stages. All measure-
ments made with d.v.m. set to d.c. volts, input signal 20mV 1MHz
Practical Wireless, June 1987 25

WWW.americanradiohistorv.com



with the low current consumption af-
forded by c.m.o.s. circuitry.

The 9V battery supply is stabilised
by IC2 to provide a 5V output which is
used to power the entire unit (not just
the monostable). Varying the input
voltage over a range of 7.5 to 9.5 volts,
the approximate range covered by a 9
volts battery during its working life,
gave no change in output readings, and
an ordinary monolithic voltage regula-
tor seems to be perfectly adequate for
the present application. The current
consumption of the unit is largely
dependent on the input frequency and
varies from just over 20mA on stand-
by to about 30mA with a 30MHz input
signal.

Turning now to Fig. 4, the three
divide-by-ten stages are all 4017
c.m.o.s. devices operating as straight-
forward divide-by-ten circuits with
only the “carry out” outputs being
used. The input frequency to these
stages is always under 200kHz, and
ordinary c.m.o.s. devices are therefore
more than adequate here.

Switch S2 couples the selected di-
vider output through to the input of
the monostable, and this is built
around a c.m.o.s. 4047 astable/mono-
stable device (IC6). This is well suited
to this application as it provides a
“low™ output voltage which is within a
millivolt or two of the zero volts supply
rail, thus avoiding any d.c. offset prob-
lems. It also supports two non-retrigg-
erable monostable modes, either of
which are suitable for this application,
but it is the positive edge-triggered
mode which is used here. Capacitor C6
is the timing capacitor while the timing
resistance is the total series resistance
of R7, 8 and 9. Preset resistor R7 is
used to roughly calibrate the unit, with
R8 then being used for fine trimming.

Resistor R10 and C7 are the output
filter which is a simple single-pole
passive type.

Construction

Details of the p.c.b. and wiring ap-
pear in Fig. 5. Construction of the
board offers little difficulty, but re-
member that apart from IC2 the inte-
grated circuits are c.m.o.s. types, and
that standard anti-static handling pre-
cautions should be taken when dealing
with these. In particular, it is advisable
to use sockets for these devices, and
they should not be plugged into place
until construction is in all other re-
spects finished. Veropins are fitted
where all off-board connections are to
be made.

The power requirements of the unit
are easily satisfied, using a single 6-F22
(PP3) size battery for occasional use,
or a set of six R6 (HP7) size cells fitted
in a suitable carrier, for longer periods.

Switch S2 must be a break-before-
make type, as other types of switch
could short the divider circuits to-
gether momentarily each time the
switch was operated.

On the prototype, SKI1 is a 50Q
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Fig. 5. Single-sided track pattern and component
layout of converter (shown full size)

Plan view of finished p.c.b.

chassis mounted BNC socket, which
makes the unit compatible with readily
available oscilloscope test leads. How-
ever, SK1 can be any type of socket
that is appropriate for the frequencies
involved here. The lead from SK1 to
the board must be in screened wire or
problems with stray pick up and insta-
bility due to feedback are almost cer-
tain to occur. Sockets SK2 and SK3 are
specified as 4mm sockets, but again,
any convenient type of connector in
your particular set-up can be used if
preferred.

www.americanradiohistorv.com

Adjustment and Use

In order to calibrate the unit a signal
of accurately known frequency some-
where within the range of the unit is
required, and the calibration frequen-
cy should preferably represent about
501to 100 per cent of the full scale value
of the range on which the unit is
calibrated. It does not matter which
range is used for calibration purposes,
and with the divider method of range
selection the degree of accuracy is
identical for all four ranges. With the

Practical Wireless, June 1987



calibration signal coupled to SK1, and
S1 set to the appropriate range, it is
just a matter of adjusting R7 for
approximately the right reading, and
then setting R8 to give exactly the right
reading.

Calibration

If a suitable calibration oscillator is

not available, the oscillator circuit of

Fig. 6 can be constructed. Although the
crystal is shown as a IMHz type, the
circuit will work with crystals having
frequencies of anything between about
500kHz and 4MHz. A cheap surplus
crystal should be perfectly satisfactory,
but even new types seem to be avail-
able at quite low prices these days.
When using the unit, bear in mind
that it is only intended for use with low
level circuits, and does not have input

.9V

—G; 3C549

10n

| — = 0utput
==180p <k
T3

Fig. 6. Circuit diagram for simple
calibration oscillator

ov

Internal view of completed unit p

Resistors

0.25W 5% Carbon film
390Q 2 R3, 6
470Q 1 R4
680Q 1 R2
4-7kQ 1 R9
10kQ 1 R10
33kQ 1 R5
1MQ 1 R1

Horizontal skeleton preset
470Q 1 R8
10kQ 1 R7

Capacitors

Polyester layer
4.7nF 1 Cé
10nF 1 Ci
330nF 1 c2

protection against signals of more than
a few volts peak to peak. It is difficult
to envisage the unit being used with
high level signals, as transmitter testing
usually calls for more precise equip-
ment than this, but if necessary high
level signals can be accommodated by
using a 10:1 probe (a ready-made
oscilloscope type is suitable).

Zero Reading

Under stand-by conditions a reading
of zero should be obtained from the
multimeter, but the unit is quite sensi-
tive, and this assumes that any stray
pick up is kept below the point at
which triggering of the circuit occurs.
Note that there is no risk of misleading
results if the range in use is too low for
the input frequency. This will always
result in an output voltage of more

Electrolytic p.c.b. type 10V

47uF 1 C7

100uF 1 C3
Ceramic disc

100nF 2 C4,5
Semiconductors
Diodes

1N4148 1 D1
Transistors

BF244B( 1 Tr1

BSX201m 3 Tr2-4
Integrated circuits

74HC390 1 IC1

78L05 1 IC2

4017 3 IC3-5

4047 1 IC6
Miscellaneous

Panel mounting BNC socket,

SK1; 4mm socket, SK2-3 (2);
Miniature toggle switch s.p.s.t,

|

Pttt

than 1.999 volts, and an overload
indication from the multimeter.

In Practice

If you have a general coverage re-
ceiver with an accurate digital readout,
bear in mind that this can be used as a
frequency meter if the signal is loosely
coupled to the antenna socket. In prac-
tice I have found that this method can
be slow and possibly misleading due to
spurious receiver responses, harmon-
ics from the signal to be measured, or
simply the wrong signal being received.
It can work well in conjunction with
this unit. which can be used to give a
fairly accurate indication of the signal
frequency, with the receiver then being
quickly tuned to the right signal to
obtain a reading to the nearest 25Hz,
or whatever. PW

S1; Break-before-make rotary
switch 4W 3p, S2; Battery 6-
F22 (PP3); Battery connector;
Verocase (75-3007C) 180 x
120 x 40mm; 14-pin d.i.l. i.c.
socket; 16-pin d.i.l. i.c. socket
(4); p.c.b.; Knob; Veropins;
Nuts, bolts, washers, wire.
(Cricklewood Electronics Ltd
40 Cricklewood Broadway
London NW2 3ET

Tel: 01-450 0995

' w Much? I
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Practical Wireless 144

0900-1700UTC (GMT), 21st June 1987

The fifth PH” QRP contest is this year
scheduled for the longest day, Sunday
June 21. As in previous cvents, we
hope for a high level of activity from
hill-top sites around the UK, which
should make the contest interesting for
anyonc with a 3 watt transceiver. This
contest has become a firm favourite
with many operators, from newcomers
to experienced groups, as it allows the
user of simple equipment to compete
effectively.

A summary of the results will be
published in Practical Wireless later in
the vear, with details of the leading
stations and photographs of many en-
trants. The full detailed results list can
be obtained by sending an s.a.e. with
the entry. The overall leading station
will receive the winner's cup, and
certificates will be awarded to the
leading station in each locator square
and in various other categories (e.g.
leading single operator) at the adjudi-
cator’s discretion. Also this year there
will be a certificate for the leading
station using a single antenna (i.e. no
more than one Yagi).

Another new award will be given this
year, the PW Tennamast Trophy. This
will be awarded to the highest scoring
GM station in the contest. It is hoped
that this trophy will promote activity
in Scotland. and is obviously being
donated by Tennamast. It will be pre-
sented at the Scottish Convention on
September 13.

It is essential that all operators read
the rules carefully before the contest,
and again before submitting the entry
to make sure that all required informa-
tion has been given—some entrants
have lost substantial points in previous
events by omitting some of this.

Enjoy the contest, good luck, and
keep your fingers crossed for some
good conditions.

RULES

1. General _
The contest is open to all licensed radio
amateurs, fixed stations or portable, using
s.s.b., c.w. or f.m. in the 144MHz (2m)
band. Entries may bu from individuals or
from groups, clubs, etc. The duration will be
from 0900 to 1700UTC on 21 June 1987.

All stations must operate within the terms
of the licence. Entrants should observe the
band plan and keep clear of normal calling
frequencies (144 300MHz and
145.500MHz) and those used by GB2RS
during the morning (144.250MHz and
145.525MHz). Keep clear of any other
frequency that is obviously in use for non-
contest purposes.

The station must use the same callsign
throughout the contest and may not change
its location. Special event callsigns may not
be used.

2. Contacts
Contacts will consist of the exchange of the
following minimum information:

(i) callsigns of both stations

(11) signal report, standard RS(T) system
(1ii) serial number: a 3-digit number incre-
mented by one for each contact. start-
ing at 001 for the first
(iv) locator (i.e. full 6-character Universal
Locator for the location of the station).
Information must be sent to, and received
from, each station individually, and contact
may not be established with more than one
station at a time.

If a non-competing station is worked and
is unable to send his full universal locator.
his old-style QTH locator ("QRA™) or his
location may be logged instead. However,
for a square 1o count as a multiplier (sec rule
4), either a full 6-character universal loca-
tor, or full 5-character QTH locator must
have been received in at least one contact
with a station in the square.

Contacts via repeaters or satellites arce not
permitted.

3. Power

The output power of the transmitter f{inal
stage shall not exceed 3 watts p.c.p. If the
equipment in use is usually capable of
higher power, the power shall be reduced
and measured by satisfactory means. The
simplest way is often to apply a (variable)
negative voltage to the transmitter a.l.c.

line, reached via the accessory socket. The
output power can be accurately measured
using the simple circuit of Fig. 1. Connect
this to the 50 ohm output of the transmitter
and adjust the power so that the voltmeter
does not exceed 16.7V on a good whistle
into the microphone.

Tx sockel
Bl
Ll
D1
IN914 %
3Ix c1 ()
150 -—
3 il
Voltmeter
otn ' [WRM730

Fig. 1: Suitable circuit for low power
measurement in a 50 system. The
resistors should not be wirewound.
All leads (except those to voltmeter)
should be as short as possible
(10mm maximum). The meter will
read (100p)—0.6v for a power of P
watts (16.7V at 3W

4. Scoring

Each contact will score one point. The total
number of points gained in the eight-hour
period will then be multiplied by the num-
ber of different locator squares in which
contacts were made (a “‘square” here is the
arca defined by the first four characters of a
universal locator).

Example: 52 stations worked in 1081,
1090, 1091, I()92 and JOO1 squares; final
score =5 x5 2

Only one conlact wnh a given station will
count as a scoring contact, even if it has
changed its location, e.g. gone /M or /P. If a
duplicate contact is inadvertently made, it
must still be recorded in the log, and clearly
marked as a duplicate.

5. Logs
The log submitted as an entry must be
clearly written on one side only of A4 sized
(210 x 297 mm) paper (the normal way up,
not sideways), ruled into columns showing:

(1) ume UTC

(1i) callsign of station worked
(1ii) report and serial number sent

(iv) report and serial number received

(v) locator received (or location).
Underline or highlight the first contact in
each of the locator squares worked.

COMPUTER CONTROL FOR THE YAESU FRG-9600

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

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

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

The YAESU CONTROLLER is a breakthrough which will be welcomed by every serious scanner user. Here, at last, is a £49 00
simple and inexpensive way to combine the power of a computer with the sophistication of the FRG-9600 all for just .. - (plus£1.00p+p)
i * t * t ko k (Look out for CONTROLLERS for the FRG-8800 and the FT-757 — coming soon) iy

mai~ Alan Hooker Electronics =

DONCASTER DN1 2PZ x
wttttntta Tel. (0302) 25690 @m oy
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MHz QRP Contest 1987

PRACTICAL WIRELESS 144MHz QRP CONTEST

Date Callsign Locator Shee
of
Eﬁ'-l! Callsign Report & g%!rial !q;. 3 Locator

At the top of each sheet, write:

(a) callsign of your station

(b) your locatdr as sent

(c) sheet number and total number of sheets
(e.g. “sheet nos 3 of 57,

The sample shown here illustrates how each
sheet should be headed.

6. Entries

Accompanying each entry must be a sepa-
rate sheet of A4 sized paper bearing the
following information:

(a) name of entrant (or of club etc. in a
group entry) as it is to appear in the results .
table

(b) callsign used during contest (including
any suffix)

(c) name and address for correspondence

(d) details of location of station during
contest; for portable stations, a national
grid reference is preferred

(e) locator as sent

(f) whether single- or multi-operator (a
single-operator is an individual who re-
ceived no assistance from any person in
operating the station, which is either his
permanent home station or a portable sta-
tion established solely by him/her); if multi-
operator, include a list of operators’ names
and callsigns

(g) total number of contacts and locator
squares worked

(h) list of the locator squares worked

(i) a full description of the equipment
used including TX p.e.p. output power

(j) if the transmitting equipment is cap-
able of more than 3W p.e.p. output, a
description of the methods used (i) to
reduce and (ii) to measure the output power

(k) antenna used and approximate station
height a.s.l.

Failure to supply the previous information
may lead to loss of points or disqualifica-
tion. For example, omission of item (h), and
failure to highlight the first contact in each
square in the log, usually leads to a 5 per
cent deduction from the total score.

The following declaration must then be
written and signed by the entrant (by one
responstble person in the case of a group
entry): 1 confirm that the station was
operated within the rules and spirit of the
event, and that the above information is
correct”.

This declaration concludes the entry,
which should be sent, with the log sheets, to:
Practical Wireless Contest, c/o Dr. N. P
Taylor, G4HLX, 87 Hunters Field, Stan-
ford-in-the-Vale, Faringdon, Oxon SN7
8ND. A large s.a.e. should be enclosed if a
full set of contest results is required.

Entries must be postmarked no later than
6 July 1987. Late entries will incur a heavy
points penalty.

Any other general comments about the
station, the contest and conditions during it
are welcome, but should be written on a
separate sheet of paper. Photographs of the
station are also invited (but please note that
these cannot be returned); if these are not
available by the time the entry is submitted
they may be forwarded later, to arrive by 7
August 1987.

7. Miscellaneous
When operating portable, obtain permis-
sion from the owner of the land before using
a site. Always leave the site clean and tidy,
removing all litter. Observe the Country
Code.

Take reasonable precautions to avoid
choosing a site which another group is also

planning to use. It is wise to have an
alternative site available in case this prob-
lem does arise.

Make sure your transmitter is properly
adjusted and is not radiating a broad or
poor-quality signal, e.g. by overdriving or
excessive speech compression. On the other
hand, be aware that your receiver may
experience problems due to the numerous
very strong signals it will have to handle,
and that this may lead you to believe that
another station is radiating a poor signal.
Before reachmithns conclusion, try heavy
attenuation at the receiver input. The use of
a high-gain r.f. pre-amplifier is likely to
worsen strong-signal problems, so if you do
use one, it is best to be able to sw:tch it off
when necessary.

8. Adjudication
Points will be deducted for errors in the
information sent or received as shown by
the logs. You can avoid this by careful
logging, and by sending callsigns etc. clearly
in contacts; use standard phonetics, and
always give the whole callsign—never drop
the /P suffix if there is one (a common error
in previous contests). Unmarked duplicate
contacts will carry a heavy points penalty,
so during the contest maintain a check-log
of stations worked and keep it up-to-date,
refer to it for each contact to avoid
duplicates.

A breach of these rules may lead to
disqualification. In the case of any dispute,

the decision of the adjudicators will be
final.

PW QRP Contest
21 June 1987
9000—1700UTC

J. BIRKETT
RADIO COMPONENT SUPPLIERS

CLASS D WAVEMETER DUAL CRYSTAL 100KHz/1MHz Brand _.__.j
Mew i £2.50.

GLISSWE ENDED CRYSTAL 100KHz
E1.50, HCEL 1MHz @ £1.50,

£1, BIG 100KHz
e £1,50, 10XAS TMHz 1+

£12.00.

ITT CRYSTAL FILTER Type 0140G 10 7MHz BW 3 T5KHz
VERNITRON CERAMIC FILTERS 10 TMHz 0 6 for £1.
POWER TRANSISTORS 25C1096 2501226, 254659 A
THYRISTORS (SCR'S) 600 P 25 Amp (+ E1.50.
SURPLUS RECEIVER AERIAL TUNING UNIT 1 1o 30MHz 1+ E23.60.
10.7MHz LOW PASS FILTERS (v 3 b £1.

C804 TYPE AIR SPACED VARIABLES 10p 1 / £1.50,20p1 (1
LOW PROFILE IC SOCKETS 8Pin, 10 for asp. 10Pn, 14Pin, 16Pn. 16Pn AR (v
MULLARD HF 2 HOLE FERRITE FX2045 (i 20p, Siemans 2 Hole Femte VHF
MULLARD FERRITE RING FX1534 «« 20p, FERRITE BEADS FX1115 ¢
BRIDGE RECTIFIERS 100 Prv 10 Amps (1 65, 100 Pry 20 Amg o £1.30.

o £3.95.
45p each.

SUB-MINIATURE MONOLITHIC CAPACITORS S0vw |0000r fit
AIR SPACED VARIABLE CAPACITORS D Gang 350+ 350p! (« £1.60.
LARGE BROADCAST TYPE 400+ 400 + 100+ 100p | @
GLASS WIRE ENDED 100KHz Crystal s
MAINS TRANSFORMER 240 voit Input. Outpet 2dvoll Tapped Al T4vall 1 Amg e
200 ASSOATED POLYESTER MINIATURE CAPACITORS v £1.00.

PP 60p UNDER £5, OVER FREE UNLESS OTHERWISE STATED.

UHF POWER TRANSISTORS BLY534 1 06.95, BFRE4 (1« £4.00, PT4642 (1 £2.50, PT4577 (- £1.95, Module BGY21 (v
SEI CRYSTAL FILTERS OC1112V BW 3 2%Hz o £5, OC1112Z BW 32KHz (v 5.

£1.85,50p1 (0 £2.30, 75p1 (v £2.30, 150p! (v E£2.50,

+ 15p Doz

HEXADECIMAL CODED THUMBWHEEL SWITCHES ( 75p, TWay D Swiches (i T5p.
Sp, 0.01ul + Bp, 0.1 i 15p.

£2.30, 208+ 176p1 (v £1.95.
£1, B7G Type 100KHz fr £1.50, 10XA) TMHz (1

WOOD AND DOUGLAS KITS AVAILABLE FOR CALLERS AND BY POST. ACCESS AND BARCLAY CARDS ACCEPTED

25 The Strait / Books for s AL i W&

Lincoln, Tel. 20767 =@ radio amateurs AER! AES

LN2 1JF) I/ VAESU QCCESSg

artners J.H.Birkett. @ MN0s

J.L.Birkett. THE
ELLIOTT "HAM SHACK'
ELECTRONICS N
for the Radio Enthusiast JAYBEAM

10 for T5p.
I 20p.

£1.50.
£1.50 (PP 750)

]
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m MICROWAVE MODULES

APPOINTED

AMATEUR
DISTRIBUTOR ANTEN NAS

RIGS, ANTENNAS, SWR BRIDGES,
POWER SUPPLIES, TEST GEAR,
COMPONENTS, MORSE KEYS, COAXIAL
CABLES, ROTATORS, MICS, PLUGS
AND SOCKETS, SWITCHES
Callus on (0533) 553293
OR COME AND LOOK AROUND AT
26/28 Braunstone Gate, Leicester
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Feature

Alexander Popov-—

Prophet or
Propaganda ?

The work of Alexander Popov, Russian Pioneer of radio, has al-
ways caused problems for researchers. His real contribution to
the technology has always been surrounded with not so much
mystery, as difficulty. The problems of language, distance and
even politics provide barriers often very difficult to cross. In
1983 the A. S. Popov Central Post and Telecommunications
Museum in Leningrad, very kindly supplied a large number of
historical photographs, and the translated text of an A. S.
Popov Inventor of Radio exposition that had been touring
Russia. Using this documentation together with the limited
published information in this country, Tim Wander has
attempted to piece together the story behind the prophet and the

propaganda.

Alexander Stepanowitch Popov (also
spelt Popoff) was born 16 March 1859
in the town of Bogosloosky Zawod
(now called Krasnoturyinsk), in the
Northern Ural district of Russia where
his father was the village priest. Alex-
ander’s scientific career commenced in
1877 after he graduated from the theo-
logical seminary and entered the de-
partment of physics and mathematics
at the University of St. Petersburg. In
1882 he duly graduated, and although
offered a Physics Professorship, he
decided to teach at a Naval technical
school for engineers. In early 1883 he
moved to the Mine Officers Class in
Kronstadt (or Cronstadt). in order to
have a larger field for research into the
practical applications of electricity. It

was at the Naval school, between 1883
and 1901, that Popov was to give many
lectures on higher mathematics, practi-
cal physics, electricity. dynamos, mo-
tors and the mysterious phenomenon
of “wire-less™ telegraphy. In his spare
time during this period Alexander Po-
pov also created his system of wireless
electrical communication, working in a
makeshift laboratory in the Naval
school's garden pavilion. Popov
started his first experiments with radio
communication in the spring of 1895
using Heinrich Hertz's newly disco-
vered “*Hertzian™ waves. and Edouard
Branly’s coherer to study natural atmo-
spheric electricity.

The coherer was perhaps the most
important of the early electromagnetic

The St Petersburg Electrotechnical Institute
headed by Popov at his death
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Alexander Popov 1859-1906. The
Russian reads “‘Inventor of Radio”’

wave detectors. It made use of a pheno-
menon that bedevils home constructor
and manufacturer alike, the dreaded
dry joint. The imperfect contact
between two conductors normally ex-
hibits a very high electrical resistance
due to the very thin oxide films that
coat their surfaces. When a small vol-
tage (a few millivolts) is applied across
the joint or conductors, this high resis-
tance drops quite markedly. The co-
herer multiplies this effect by actually
filling a glass tube with thousands of
dry joints in the form of metallic dust
lying between two conductors.
Between 1890 and 1891 Branly, while
working at the Catholic University of
Paris had discovered that these great
changes in resistance could just as
easily be produced with radio fre-
quency voltages. Branly (and Popov)
favoured the term “‘radio conductor”
for his device as he was actually able to
measure the change to a low resistance
state after the passage of an electric
wave, but it was Sir Oliver Lodge who
described it’s action as “cohesion’ and
the name stuck. The main disadvan-
tage of the coherer was that once it had
cohered, the only way to restore it to its
high resistance state was to physically
disturb the metallic dust.

Popov’s coherer consisted of a glass
tube 800mm long and 10mm in diame-
ter. Its lower half had two electrodes
consisting of strips of platinum which
connected the coherer to the receiver’s
circuit. Iron filings, slightly oxidated,
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(Top right) Popov's transmitter—
Induction coil and Hertz oscillator.
(Bottom left) Popov’s early receiver

were spread over the electrodes and
filled about half the tube’s volume.
During 1895 Popov continually deve-
loped his experiments and apparatus.
He soon replaced the original galva-
nometer indicator with the electromag-
net of the telegraph relay linked into
the circuit of a battery and a small
electric bell. If the contents of the
coherer. under the influence of the
electromagnetic waves, were rendered
conductive, the electromagnet drew
down its armature, closed the contacts
and allowed the bell to strike. At the
same moment the circuit was inter-
rupted, and the striker fell back into its
original position, but in doing so it
shook the coherer.

This automatic “‘tapping back”
mechanism restored the detecting ac-
tion of the metallic dust and can be
regarded as an important step in the
history of radio communication. How-
ever, the same mechanism is also
known to have been used by Sir Oliver
Lodge although the two inventions
may indeed have been developed inde-
pendently. Popov’s initial experiments
centred around the sporadic triggering
of his apparatus by local thunder-
storms, although he also spent many-
hours trying to activate his detector
from a distance by means of a large
Hertzian radiator.

In operation Popov’s apparatus an-
nounced the passing of an ‘“‘etheric
wave” with the ringing of a bell, and it
then returned the coherer to its “listen-
ing” state. The telegraph relay also
actuated another circuit which con-
tained a Richard’s register for setting
down graphically the “‘electric pertur-
bations™ of the atmosphere.

By this time Popov seems to have
been fully aware that his apparatus had
a great future, as soon as a powerful
transmitter could be developed. His
remarks in a subsequent note (dated
December 1895) to a paper read in
April 1895 before the Physico-Chemi-
cal Society of St Petersburg stated:

*“I entertained the hope that when
my apparatus is perfected it will be
applicable to the transmission of sig-
nals to a distance by means of rapid
electric vibrations—as soon as a suffi-
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(Top) The Mine Officers Class for

Naval Engineers. (Bottom) The Rus-

sian newspaper Kronstadt Herald
reports Popov’s experiments

ciently powerful generator of these
vibrations is discovered.”

Popov followed his paper with a
practical demonstration on 7 May
1895 (April 25 of the old calendar)
before the Physico-Chemical Society
of Russia, in the Physical Laboratory
of the University of St Petersburg. For
the experiment the receiving station
was located some 40m from the trans-
mitter on the other side of the labora-
tory. Itis here perhaps that the element
of doubt must enter the story for all
other sources describe Popov’s system
as still being very crude. However, the
scene we are told was one of a packed
lecture theatre. Popov stood at one end
of the room triggering the Hertzian
radiator to generate sparks, so sending
Morse code. As each signal was re-
ceived, the President of the Society
wrote the letter on the blackboard. A
romantic picture is painted of the
intense enthusiasm of the audience as
these letters slowly spelled out the
name “Heinrich Hertz”. This event is
sometimes quoted as being the first
practical demonstration of a system of
wireless telegraphy. Its authenticity is,
however, now impossible to prove. All
that can be said is that the Russian
community now recognise the 7 May
1895 as being the day of the invention

(Top left) Popov in 1896. (Bottom
right) Popov’'s radio receiver. (Bot-
tom left) Popov’s coherer. (Top right)
Popov’s receiver connected to a
Morse telegraph, March 1897
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(Bottom left) Popov’s circuit. (Top
right) Title page of the Russian Phy-
sico-Chemical Society January 1896

of Radio. Indeed, throughout the
world today, where ever Russian influ-
ence has hold, it is Mr Popov not Mr
Marconi who is known as the inventor
of Radio.

On 12 May 1895 (April 30) the
newspaper Kronshtadsky Vestnik
(Kronstadt Herald) carried a story
about Popov’s experiments.

“The ground for all these experi-
ments is a theoretical possibility of
signalisation at a distance without con-
ductors, just as in optical telegraph, but
by means of electrical rays.”

It is interesting to note that Popov’s
arrangement was very similar to the
system used by Marconi. The similar-
ity became very pronounced when
later in 1895 Popov discovered that
reception was improved when a verti-
cal conductor or “exploring rod” of
several metres length was used. Popov
was able to ring the small bell from
different parts of the Naval College at
Kronstadt, but he seems to have con-
cluded from his experiments, that 40m
would be the limit of range for wireless
transmission until a more powerful
generator was discovered. If the de-
monstration on May 7 is taken with a
pinch of salt, the Russian experimen-
tor had in fact done little to extend the
pioneering work of the music professor
David Edward Hughes.

Seven years earlier, in 1888 Hughes
had attained ranges of over 500 yards
from his home in Great Portland Street
in London, and Hughes' name must be
considered if the title inventor of radio
can seriously be given to any one man.
At this point Popov seems to have
reverted to his original field of investi-
gation, carrying out further experi-
ments to ascertain the nature of thun-
derstorm discharges and the
conductivity of the atmosphere.

*Another application of the de-
vice . .. will be its capacity of record-
ing the electric oscillations which are
present in a conductor when this con-
ductor is subject to electromagnetic
perturbations occurring in the
atmosphere.”

Popov’s first practical application of
his apparatus was the so-called “thun-
derstorm recorder” produced in July
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(Bottom left) Popov's patents. (Top
right) Popov’'s telephone receiver
looking remarkably like the Ducretet
version. (Bottom right) Popov's
autocoherer

1895. This equipment could record
distant lightning flashes, which being
electrical spark discharges produce
strong pulses of radio waves. The
system was first put into service at the
meteorological observatory of the St
Petersburg Forestry Institute. This was
described in the book Fundamentals of
Meteorology and Climatology by D.
Latchinov, a professor at the Forestry
Institute, as Popov’s “discharge recor-
der”. For his new “instrument for the
exploration of thunderstorms™, Popov
was awarded a special diploma at the
all-Russia Industrial Exhibition in
Nizhny-Novgorod in 1896.

Popov published his experiments
and conclusions in the Proceedings of
the Physical Society of Russia in the
January of 1896. This contained a
detailed description and a circuit dia-
gram of the receiving station, and can
be found in The Journal of the Russian
Physico-Chemical Society (vol.
XXVIII). A summary of this paper also
appeared in the Journal de Physique in
November 1897. Popov also delivered
a report to the Kronstadt division of
the Russian Technical Society, where
he demonstrated at length his wireless
system in an attempt to show the
importance of his experiments to the
Navy.

The next few years of Popov’s career
are sketchy. No more was heard of
Popov’s system until after the reports
of Marconi’s success in England. On 24
March 1896, Popov is reputed to have
demonstrated during a sitting of the
Physical section of the Russian Phy-
sico-Chemical Society “wireless equip-
ment working in the range of centi-
metre waves”. The shortest waves
attained by Hertz were in the region of
30cm whereas Righi had already been
able to generate waves in the order of
2-5cm. On 14 April 1896 Popov’s
devices were demonstrated in the Pe-
tersburg Electrotechnical Institute for
the officials of the Post and Telegraph
Department, description and results
published in the Post and Telegraph
Journal (1896, Vol. 4).

In April 1897, using a Hertzian
exciter of 300mm diameter, with a
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Popov’s thunderstorm recorder

Siemens and Halske’s relay, Popov
succeeded in transmitting signals over
a distance of 1km. By using a Bjerknes
exciter of 900mm diameter he subse-
quently increased this distance to
1-5km, and finally to Skm. In all these
transmissions he used vertical explor-
ing rods some 18m in height. One
terminal of his coherer was connected
to a conductor fastened to a mast about
10m high on the top of the Institute
building, and the other terminal of the
coherer was earthed. Some time during
the autumn of 1897 Popov moved the
base for his experiments on board the
ships of the Russian Navy to test the
feasibility of communication at sea. By
the end of September 1900 he had
actually organised the production of
wireless telegraph devices in the Kron-
stadt workshops for the Russian Navy
Department.

In the spring of 1899, during their
experiments at the Kronstadt school.
Popov’s assistants P. Rybkin and D.
Troitsky discovered the self-restoring
or auto-coherer. By replacing the metal
filings in the coherer with carbon gran-
ules, it was found that it required no
mechanical disturbance to decohere
them. Since no tapper was now needed,
the circuit could be kept very simple,
with just the coherer in series with a
battery and two earpieces. Other ver-
sions of this device used steel particles
made by crushing tempered steel ball
bearings while another actually used
steel needles resting between carbon
end plates. Popov studied this new
phenomenon, and apparently made it
work in a new model of receiver which
he called his “telephone receiver”, and
also patented the new coherer in Rus-
sia, France and England.

The English Patent, number 2797
applied for on 12 February 1900, des-
cribed two platinum electrodes filled
with steel pearls crushed to grains, a
radioconductor (or coherer) that didn’t
need jogging to restore its action. The
patents acceptance on 7 April 1900
must go some way to establishing
Popov’s work. However, it is interest-
ing to note that devices of a similar
nature were constructed and marketed
by a French firm of instrument mak-
ers, the Ducretet establishment on the
Rue Claude Bernard in Paris. This had
the coherer mounted on a swivel so
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thunderstorm
recorder diploma. (Bottom left) Title
page of the book Fundamental of
Meteorology. (Bottom right) Popov’s
thunderstorm recorder

(Top) Popov’'s

that it could be inclined for the best
sensitivity. Controversy exists to this
day as to whether the inventions were
in fact made independently. The
photographs quoted as being Popov’s
telephone receiver do bear a marked
similiarity to the French manufac-
turers equipment shown in Wireless
Telegraphy and Telephony by D. Maz-
zotto, but regardless of inventor, for
the time it was an exceptionally good
receiver.

Popov’s “‘coherer of particular sensi-
bility™ is claimed by the Russians to be
the first radio wave detector in the
world. Using this new device, by Jan-
uary 1900 Popov is thought 10 have
established a regularly working practi-
cal system of wireless telegraph over a
distance of 45km between the Islands
of Gogland (Hohland) and Kutsalo in
the Gulf of Finland. The event
occurred when a Russian warship
broke down and could not be moved
before the freeze set in, and she had to
sit the winter out trapped in the ice.
Popov was given the task of setting up
wireless communication with the iso-
lated spot using three stations, one on
board the beleaguered vessel, one on
the mainland near the town of Kotka
and the third on the ice breaking vessel
Ermack. Between January and April
when the ice eventually broke over 440
messages had been reliably exchanged.
Indeed the system is also credited with
saving the lives of 27 fishermen
trapped on a drifting ice flow. In 1901
Popov was appointed Professor of
Physics at the Peterburg Electrotechni-
cal Institute and four years later in
November 1905, he was elected Direc-
tor of that Institute.

Looking back at Popov’s work, it is
without doubt that the Russian inven-
tor certainly made useful contributions
to the science, but he was constantly
misled in always looking for a more
powerful generator to cure his recep-
tion problems. I don’t doubt that Po-
pov’s work was his own, but like many
people working at the time he must
have been influenced by the work of
others. The fact that certain ideas and
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Feature

Test Methods and
Equipment ra s

The measurement of alternating current (a.c.) is not as simple
as the measurement of direct current (d.c.). The complications
arise because of the shape of the a.c. waveform: whether it is
square, sinusoidal, triangular, etc. The period of the waveform
(duty cycle) will also affect the reading and for power and power
measurements, the phase angle (current leading or lagging the
voltage) is important. In Part 3, Ray Steele examines these

aspects.
The most common methods of mea-
suring a.c. are:

I: The eclectrostatic method which
will measure the attraction between
two metal plates.

2: Thermal instruments which mea-
sure the heating effect of current.

3: Rectification to convert from a.c.
to d.c.

4: Moving iron instruments based on
attraction or repulsion principles.

Electrostatic
Instruments

Coulomb’s Law states that the force
between two parallel plates is propor-
tional to the voltage applied. This 1s
the basis of the electrostatic voltmeter
shown in Fig. 3.1. The instrument 1s
capable of measuring up to 300kV and
usually incorporates a series resistor to
prevent damage from short circuits.
The instrument works on the attrac-
tion principle. i.e. applying a.c. to the
plates gives them an opposite polarity.
Therefore, in the rest position. with no
input voltage, the spring tension pre-
vents the plates from overlapping.

The electrostatic voltmeter can be
used for d.c. as well as a.c. measure-
ments and it is independent of the
shape of the wave. It consumes a little
power during the initial charge-up pe-
riod but presents an infinite imped-
ance after that, to the circuit under
measurement.

Thermal Instruments

One way round the measurement of
alternating current with a complex
waveform is to measure the heat gener-
ated and relate this to a quantity of
direct current which will produce the
samce heating cffect. At present. ther-
mocouples are used. 1.e. dissimilar
metals joined to form a bimetal strip.
The forerunner of this was the hot wire
mstrument shown in Fig. 3.2, Wire XY
carries the current and expands with
the heating effect. The spring restores
the tension in XY and the needle
pivots forward 1o register a reading.

Thermocouples work on the prin-
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ciple that the heat generated at the
junction of a bimetal strip is propor-
tional to the square of the current:

P=1R
where: P is the power (heat)

I is the current

R 1s the resistance
Therefore. an instrument panel cali-
brated to read current or voltage from
a thermocouple will be crowded at the
bottom end. Fig. 3.3, and spread out at
the upper end.

How a bimetal strip would be used
in a circuil 1o measure a.c. is shown in
Fig. 3.4. The a.c. would produce a
heating effect across the point B where
the two metals are joined. This heat
would in turn produce a voltage across
the other ends of the two metals—at P
and Q—which is measured by the
meter. In practice. points P and Q are
in thermal contact with points A and C
respectively to compensate for am-
bient temperatures. An insulator is
inserted between P and A, and Q and
C, so that there 1s no electrical contact.

These instruments can be used up to
50MHz and for currents from 0.5A to
about 20A. The wires will be tubes at
the higher frequencies. For currents
below 0.5A, bridge methods are more
accurate and a bridge can be employed
as in Fig. 3.5, with thermo-junctions in
each of the four arms.

Rectification

The most obvious method of mea-
suring alternating current is to rectify it
and measure the direct current equiva-
lent. However. this has its own prob-
lems as we shall see. Silicon and germa-
nium diodes are used as rectifiers. The
former can easily handle 500mA with a
reverse voltage of 1000V and germani-
um diodes can handle about 100mA
with a reverse voltage of 300V. Copper
oxide and selenium rectifiers were in
use some years ago but these can only
handle low currents and have quite low
breakdown voltages. Rectifiers have a
reasonable performance at room tem-
peratures and must be shielded from
extremes by enclosing in a constant
temperature oven.

How a diode would be connected to
provide half wave rectification is
shown in Fig. 3.6, as you can see only
every half cycle is rectified. Full wave
rectification using diodes connected in
a bridge formation is shown in Fig. 3.7,
here both half cycles are rectified. It is

%
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interesting to compare the d.c. equiva- | 0.5 per cent for each 1kHz increase in | Electro-
lent of an a.c. waveform with its frequency. This point has to be born in
heating effect, Fig. 3.8. The heating | mind whenever a standard multimeter dynamometers

effect as described in the previous
section is the root mean square of the
current. If Ip is the peak value of the
current, then:

v2Ie _g.7071p

—

Irms. =

-2

This relationship is true for a sinusoi-
dal waveform only. The d.c. equivalent
of an a.c. wave is;

lac = =1P=0.6361p
b1

The ratio of Irms to lgc is called the
form factor and for a sine wave this is;

IT.I'I1,5.

=1.11
lg.c.

For other waveforms the form factor
will be different.

One final point about rectifiers. We
have seen that they are temperature
sensitive, they are also frequency sensi-
tive. At high frequencies the capaci-
tance of the pn junction diode becomes
significant and acts as an r.f. bypass.
The readings could alter by as much as

is used to measure r.f. currents and
voltages.

Moving Iron
Instruments

These instruments work on the mag-
netic attraction or repulsion principle
between concentric or radial vanes.
Therefore the vanes need to be magne-
tised in opposite directions for attrac-
tion and of the same polarities for
repulsion. As with a diode’s transfer
characteristic, the magnetisation curve
is not linear either, and this is one of
the major limitations. A typical mag-
netisation curve is shown in Fig. 3.9
and an instrument needs to be opera-
ted on the linear portion of the curve.

The other limitation is frequency
and the instrument is not effective
above about 125kHz since low read-
ings are obtained with increasing im-
pedance. Two moving iron instru-
ments, one with radial vanes, and the
other with concentric vanes are shown
in Fig. 3.10. The pointer moves against
the torque of a spring and since most
pointer type instruments employ
torque springs, it follows that the accu-
racy can be greatly improved by good
quality springs.

Fig. 3.8
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Fig. 3.9
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The d’Arsonval movement can be
altered into an clectro-dvnamometer.
In the d’Arsonval movement, a perma-
nent magnet was used but in the
electro-dynamometer the field coils
carry the same current that flows
through the moving coil. Fig. 3.11. The
sensitivity is only 10-30€ per volt and
i1s useful up to about 10kHz only.
However, it is the basis of the watt-
meter as we shall see later and its
frequency limitation does not matter
since the domestic supply is only
50Hz. A d.c. movement provides a
better sensitivity, therefore rectifica-
tion is preferable in the general pur-
pose multimeter.

Multi-range Meters
and Transformers

The main elements of an a.c. multi-
range meter are:

I: The meter movement

2: An a.c. to d.c. converter

3: A range of series resistors

4: A range of shunt resistors
The series resistors may be provided
individually or all in series (the Ayrton
switch). which avoids the make-before-
break contact.

In addition the a.c. to d.c. converter
may be a half wave or full wave
rectifier. For full wave rectification
lde. = 0.9lrms and half that r.m.s.
value for half wave rectification. Most
meter movements work off half wave
rectification and Fig. 3.12 shows the
arrangement together with an Ayrton
switch. Diode D2 conducts on positive
half cycles and the value of R is such
that D2 operates in its linear region.
Diode DI conducts on negative half
cycles and bypasses the meter.

Since both a.c. and d.c. use the same
meter face, the d.c. values need to be
scaled down or the a.c. values need to
be scaled up when half wave rectifica-
tion is employed. Resistive dividers
can play a useful part in measuring
high voltages. However, high demands
for heat dissipation can limit the use-
fulness of resistive dividers. In addi-
tion wire wound resistors exhibit
reactance.

A simpler method of stepping down
currents and voltages is to use a trans-
former, Fig. 3.13. This has two advan-
tages: the high voltage is isolated from
the instrument and the tapping on the
secondary supplies a low voliage sam-
ple for measurement,

Ignoring eddy current losses etc., ina
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transformer, which are minimal, the
power transfer equation is:

V1=V,

where: V, is the voltage in the primary
1, is the current in the primary
V, is the voltage in the
secondary
I, is the current
secondary

The following equations also apply to

an ideal transformer:

in the

VI Nl
LN =LN, and 7 = .
where: N, is the number of windings in
the primary

N, is the number of windings in
the secondary

So. if the transformer of Fig. 3.13
has 1000V applied to its primary and it
has a 1:1 transfer ratio, then 1000V
will appear at the secondary. If, in
addition, it has 1000 turns in each
primary and secondary and 100 turns
are tapped off in the secondary, then
this is the voltage under measurement.
The reading will of course have to be
multiplied by ten since only a tenth of
secondary windings were tapped off.
This assumes that the current is suffi-
ciently low for the meter. If it is not, it
will have to be stepped down by ac-
cording to the power transfer equation,
the voltage then goes up in the secon-
dary windings. This is no problem
since a sufficiently low voltage can still
be tapped off.

Single-Phase and
Three-Phase Power

You can see how a dvnamometer has
been modified to read single-phase
power as used by the Electricity Board
on domestic premises in Fig. 3.14. In
this arrangement one coil 1s connected
across the supply to sense the voltage
and the other coil in series with the
supply to sense the current. An alumin-

v
1j Iy
? Vi %z Circuit z Vo
1
Fig. 3.18 —
Fig. 3.20
ac. Current
input transformer Load
A
| Fixed field coils
‘ 4 /1 [ m\\
Voltage
transformer Tll Thermo- ac. Load
4 7 couples input
1
L R
[woHgs1]
Fig. 3.19 Fig. 3.21

ium disc spins under the influence of
both fields and registers the number of
watts and kilowatts consumed.

Damping of the disc is by means of
two permanent magnets positioned on
the edge of the disc, Fig. 3.15. The
position of these magnets determines
the spinning speed at full load. These
magnets are also essential to stop the
disc spinning when the whole load is
removed. A further calibration is re-
quired at 10 per cent of full loading.
This is achieved by inserting a screen
to modify the influence of the coil
across the supply.

The Electricity Board also supplies
three-phase power to large consumers,
mainly factories. In a three-phase sup-
ply the voltages lead one another by
120 degrees, Fig. 3.16.

Fortunately, three watimeters are
not required and a small saving can be
made here since two wattmeters are
sufficient. Blondel’'s theorem states
that the number of wattmeters re-
quired to measure the total power is

]

Potential
coil

Current
. coils
ac.in

V2

[
DT,
L\MA.)__ L
V2 223
-
Va j;‘—
| Ol

Fig. 3.17
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one less than the number of phases if
one wire of a polyphase system can be
made common to all the potential
circuits. Shown in Fig. 3.17 is how one
wire is made common to all the poten-
tial circuits in a three phase supply. For
d.c. and resistive loads, the voltage is
in phase with the current but for
altering currents and reactive loads the
current leads or lags the voltage de-
pending on whether the resultant reac-
tance is inductive or capacitive.

Even when a.c. is propagated along a
length of copper wire and no inductor
or capacitor is deliberately introduced,
there is a certain amount of capacitive
leakage through the insulation. This
leakage becomes greater, the greater
the frequency. If, in a particular a.c.
circuit the voltage leads the current by
0 degrees, Fig. 3.18, let us manipulate
the mathematics and the attempt to
simulate the results by an electrical
circuit. The current 1 will have com-
ponents along the x and y axis and so
will the voltage V. Taking the sum of
these along the x axis gives I + VcosB.
The difference along the x axis is
I — VcosB. The resultant P and Q are
given by Pythagoras theorem:

P =12+ V2 + 2IVcosO
Q=12+ V2 + 2IVcosh

Subtracting the second equation from
the first gives:
P2 - Q? =4IVcosb

The power in a reactive circuit is
IVcosB, so the right-hand side gives
four times the required reading. No
problem, it can be scaled down by four,
but can we simulate the left-hand side
to give the required result? Remember-
ing that the heating effect is propor-
tional to current square (P2 and Q?2),
thermocouples can be employed.
Further. if the currents are flowing in
opposition, Fig. 3.19, P? — Q2 is simu-
lated. A chain of thermocouples is
employed to give a sufficient indica-
tion on the meter.
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At high frequencies and low powers
some of the devices we have examined
cannot cope. For instance at micro-
wave frequencies and for powers below
1 watt, a calorimeter is used to heat up
water and hence calculate the amount
of power. At even lower powers, bolo-
meters are used, i.e. a thermistor with
negative temperature coefficient. A
thermistor is a semiconductor bead
and a barretter can be made from a
thin wire or film on a glass sheet.

Decibels

Electronics engineers speak of cir-
cuit gain or loss in terms of decibels
(dB). This is convenient for two
reasons. Gains or losses can be added
or subtracted directly. The second is
that the eyes and ears respond on a
logarithmic scale and decibels are
based on logarithms to the base 10.
The power relationship is as follows:

- Po
dB =10 log,, Pr

where: Pr is the reference power
Po is the output power

This relationship is for a sinewave and
Pr is ImW across 600Q2. The unit is
really the bel which is too large for
most purposes and the decibel is one
tenth of a bel. It is also possible to write
this relationship for voltages and cur-
rents but once again they must be
across similar impedances. The refer-
ence voltage is 0.775V across 60092
and multimeters with a dB scale will
have 0dB corresponding to 0.775V of
the voltage scale.

With reference to Fig. 3.20, assum-
ing that input and output impedances
are similar, the following relationships
apply for calculating the gain or loss of
a circuit.

dB =20 Iog,u%.,?

dB = 20 log,, ]—0
Ii

Phase
Measurements

The angle 8 by which current leads
or lags voltage may require measuring

perhaps for the purpose of increasing
or decreasing this angle. The basic
dynamometer can easily be modified
to measure phase angle. The movable
coil is a pair of crossed coils with a
resistor in series with one coil and an
inductor in series with the other, Fig.
3.21. The field coils sense the voltage.

The movement of the crossed coils
relative 1o the fixed coils is a measure
of the phase angle, 8. The scale may
also be calibrated in terms of the power
factor, cost. With d.c. systems, power
is a maximum since 8 = 0 and cos6 = 1.
So for any other angle. cos® <1.

Conclusions

This part has examined all aspects of
a.c. measurement: current, voltage,
power and phase angle. Apart from
rectification. thermal, magnetic and
electrostatic principles were discussed.
The sensitivity of some of these instru-
ments, particularly at the higher fre-
quencies, is not good.

Part 4 looks at the different types of
potentiometer used in test
measurements.

p 32

devices were discovered seemingly
simultaneously in different countries
may in fact be perfectly true, for the
whole climate of scientific thought and
experience at this time was right for
such breakthroughs to occur. During
the closing years of the nineteenth
century, the work of the early pioneers
of wireless was gradually leading to a
grand climax. James Clerk-Maxwell
and Heinrich Hertz had applied the
match and the scientific world had
taken up the torch.

In Italy, Onesti and Augusto Righi;
in France, Branly; in England, Lodge
and Captain Henry Jackson RN; in
Germany, Slaby and Braun; in Ame-
rica, Nikola Tesla and in Russia Mr
Popov. All these brilliant minds devo-
ted thought and ideas to the common
cause, endeavouring to find solutions
to the problems that reliable radio
communication posed. Progress was
often slow, but soon the great labours
of the earlier investigators were to bear
fruit, and wireless telegraphy—the
dream of the preceding century—was
to become an accomplished fact.

As all the world knows, the first to
apply the latent possibilities of Hertz’s
discoveries so that they became a
commercial success was a young
Italian called Guglielmo Marconi,

born in Bologna, Italy on 25 April
1874. His early work was discussed in
the May/June 1984 issues of PW and it
was Marconi who provided the one
thing lacking to make Popov’s system
practical, a sensitive receiver in the
form of his magnetic detector. By
1895, Marconi’s experiments had
achieved reliable ranges of over 3km.
Within six years he was to make
wireless span the Atlantic Ocean.

In his career, Alexander Popov pub-
lished some thirty-eight scientific
works and rose to the highest ranks of
Russian science. On 13 January 1906,
at the comparatively early age of 47,
Alexander Stepanowitch Popov sud-
denly died of a brain haemorrhage. It is
sad that he never lived to see radio
become a practical and reliable means
of communication, but the title “In-
ventor of Radio” could never really be
his. Many people, some famous, some
not so well-known, all played their
part, but above them all must be the
man who took all the ideas, theories
and experimental laboratory work and
turned it into a communications revo-
lution. Thomas A. Edison wrote, “I
have great admiration and high regard
for Marconi, the pioneer inventor of
wireless telegraphic communication™,
but perhaps the last word on the matter
belongs to Popov himself.

On Saturday 5 July 1902, Marconi
aboard his floating laboratory the
Carlos Alberto, set sail for the Russian
naval port of Kronstadt near St Peters-
burg. The port’s five grim fortresses at
the entrance to the roadstead and the
onion shaped spires of the port’s
churches belied the warm welcome he
was to receive from the Russian
people. While in port Marconi was
visited by many emminent men in-
cluding Czar Nicholas Il who was
entertained with a somewhat staged
demonstration of wireless telegraphy
while onboard. Not long after a Rus-
sian gentleman came to call. He polite-
ly told the Nalian sailor who helped
him aboard, *'I want to pay my respects
to Marconi, the father of wireless.” His
name ... Alexander Stepanowitch
Popov, pioneer of radio. PW

Further Reading

Early Radio Wave Detectors by
Vivian J. Phillips. Peter Perginus Ltd.

Pioneers of Wireless by Ellison
Hawks. Methuen.

Wireless Telephony by R. A. Fessen-
den. Paper to the American IEE, Vol
XXVII, No. 7, July 1908.

The Story of Radio by W. M. Dalton.
Adam Hiliger.

The Electrician 1897, page 232.
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wide range scanner. Vicki. Tel: 01-882 8661 ext 302.
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Constructional

Side-Tone Oscillator

The change in the licence conditions, allowing Class B Amateurs the use of Morse
on the v.h.f. bands, has brought about a flurry of interest in c.w. related projects.
Here, J. Stebbings G4BTV caters for this interest with a device not generally found

on v.h.f. equipment.

A number of differing oscillator de-
signs were tested, all of which suffered
from chirp due to r.f. pick up. Finally,
the circuit shown in Fig. 1 was adop-
ted, having been found to produce a
clear note. The prototype was built up
on Veroboard and installed in an Icom
IC-202E, its installation being outlined
in this article. Having said this, the
unit does lend itself for use in other
transceivers, with the necessary
switching, or as a free-standing unit
with its own speaker.

For operation within a transceiver it
is necessary for the oscillator to be
switched off during reception, and
during the transmission of voice. The
circuit is r.f. actuated, when sending
c.w., and must therefore be supplied
with 13.8V on c.w. standby. The
switching functions may conveniently
be achieved on most modern trans-
ceivers by connection to, or modifica-
tion of, the function switch. On the I1C-
202E the modification does away with
the external v.f.o. option.

The IC-202E mode switch wiring
and modification are shown in Figs. 3,
4 and 5. All the modifications are
related to clearing and reallocation of
switch contacts normally wired for
external v.f.o. use.

Circuit

The circuit for the side-tone oscilla-
tor is shown in Fig. 1. A short length of
insulated wire forms an r.f. pick up
antenna, which is coupled via Cl to a
rectifier network formed by D1 and
D2. The rectified voltage built up
across C2 causes Trl to conduct. The
resultant voltage drop across R3 re-
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Fig. 2: Side-tone oscillator full size track pattern and component layout
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duces the base voltage of Tr2 which
cuts off. The collector voltage of Tr2
riscs almost to the potential of the
positive supply rail, switching on the
oscillator formed by ICI. The oscilla-
tor i1s built around a 555 timer i.c.
arranged to oscillate in the region of
IkHz. The generated side-tone is taken
from pin 3 of ICI via a blocking
capacitor C5 and a volume control R7.

13-BV switched

Bk - Black
R - Red
B N _
Bk to ¢ W - White
chassis aNC CL - Clear insulated
3 NC - No connection

originally

Pin1
2k2  Mic Skt.

(woMGTI)

Fig. 3: IC-202E function switch

9V white to
switched pink of J10 PL1
E D
o EXT VFO
PSSR
: — | IGHT
I = 0ON
Joink
o OFF

I
1

min
138V Skt ! Orange to  Clear insulation
J4-VFD board. to mic Sktpin1wvia
New lead to ¥ Disconnect 2k2 resistor chain
J4 VFO board

Fig. 4: Original function switch
wiring and modification to 9V supply
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Construction

There are no major points of note, as
regards the project’s construction. It
will depend to some exient as to how
vou intend to use the side-tone oscilla-
tor. If vou desire to use it as a free-
standing unit. vou will need to provide
a means of hearing the side-tone. This
is easily done with the addition of a
medium  impedance telephone ear-
picce connected between the p.c.b.
output pin and OV. The whole unit can
then be housed in a metal project box
of your choice, fitted with the requisite
leads for external d.c. supply and r.f.
sensing plus any additional switching.

The p.c.b. for the project is shown in
Fig. 2. The transistor types are not
critical and many other small-signal
npn silicon types should work.

Adjustment and Use

The exact procedure for installing
the unit within a transceiver will de-
pend on the design and layout of the
rig.

For use within the 1C-202E a short
length of insulated wire is run from
near the base of the whip antenna to
the r.f. input of the side-tone generator.
The p.c.b. can then be fitted in the
battery compartment of the set using
Sticky Fixers. this portable facility was
not used by the author. If the oscillator
15 used as a free-standing unit, a sense
antenna consisting of 300mm of insu-
lated wire should be connected 1o the
r.f. input and placed near the transmit-
ter’s output lead. This will require
some experimentation in order to ob-
tain sufficient r.f. pick up to trigger the
side-tone oscillator.

Adjust R7 for comfortable audio
output, if when used with the 1C-202E
the volume is still too great on head-

Side tone oscillator

vty i oy
f in see tex S -
: vy +ve?
I T 1
] =
138V swifched | PLI | TagE on
1 | Function
1 : switch
1)
& € 98 exT vFo
I LIGHT
o ON
I—: OFF
13-8V Skt ~———— Original orange to J&4-

VFO board disconnected

Blue to 1C2 'Jom
f.
- j=—New lead
EXT SP Skt
LS

Fig. 5: New wiring between function

switch and oscillator
Practical Wireless, June 1987

Resistors
0.25W 1% Metal film
1kQ 2 R1, 2
5.6kQ 2 R3, 4
16kQ 1 R5
18kQ2 1 R6
Horizontal skeleton pre-set
4.7kQ 1 R7
Capacitors
Monolithic ceramic
10nF 4 C1,2,3,4a
33nF 1 C6
47nF 1 Cc4
Abxial electrolytics 25V
6.8uF 1 C5
Semiconductors
Transistors
BC548 2 Tr1, 2
Diodes
0A91 2 D1, 2
1N914 2 D3, 4
Integrated circuits
NE555 1 IC1

Miscellaneous
Veropins, wire; Sticky Fixers;
Telephone earpiece*; Minia-
ture s.p.s.t. on-off switch®; Alu-
minium project box®; Grommet®*.

1J&N Bull Electrical,

128 Portland Road, Hove,
Brighton, Sussex BN3 5QL.
Tel: 0273 734648
“Optional

phone operation, try connecting a 10Q
resistor between the side-tone output
and OV. This value will depend upon
the value of the headphones. A 4.7uF
capacitor in parallel with this resistor
may improve the tone.

The frequency of oscillation is deter-
mined by capacitor C4 connected
between pin 6 of IC1 and carth. In the
author’s case a suitable tone was ob-
tained with three capacitors in parallel

47nF. 10nF and 4.7nF making 6 InF in
all. Another sample of the 555 i.c.
required quite different values.

The modification information given
applies to the IC-202E. There are later
versions of the 1C-202 which have
sideband swilching. an examination of
the circuit is advisable to determine
any necessary variations in the des-
cribed method of modification.

PW

Prototype oscillator installed in IC-202E battery compartment
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Feature

A Wet Shoestring
Makes a Good
Antenna

You don't have to spend a fortune to enjoy the amateur radio
hobby, as Dave Cutts G4YJQ found when he was looking for
something to keep himself occupied during a long spell of

unemployment

Have you ever wondered why (or
even how) so many radio amateurs
manage to spend so much money on
their hobby? Well. join the club! 1
listen in amazement when | hear the
new amateur on the band tell of his
brand-new rig complete with its flash-
ing l.c.d. and little twiddly noises when
he keys and de-keys.

Well, you don’t have to be a million-
aire or be willing to get into debt up to
your armpits to enjoy this wonderful
hobby.

Class B Licensees

Many things can be done with a
hand-held transceiver. For example,
you can pick up a second-hand set like
an Icom IC-2E for about £100. During
my first year on the air, using a *2E plus
a 4-element beam picked up for £3 at a
Jjunk sale, I managed to work up to
about 100 miles even under flat
conditions.

Also try asking around among other
amateurs or at club for items like
converted commercial p.m.r. equip-
ment which they have discarded and
are willing to sell for a song. I agree that
with most of the gear you will get, you
will be limited in what you can do, but
I feel I had more fun trying to get the
best of the meagre radio equipment I
had than I do now with the black box
I've worked up to.

Class A Licensees

You have the whole world available
to you. and an obvious direction must

be towards QRP working. This is to my
mind the most enjoyable and reward-
ing aspect of amateur radio. For
further information, contact the G-
QRP Club, via Chris Page G4BUE,
“Alamosa”. The Paddocks, Upper
Beeding, Steyning, West Sussex BN4
3IW.

The 28MHz band (10 metres) is
another avenue to explore, because of
the multitude of convertible ex-CB
equipment available, and the willing-
ness of the more able amateurs to
convert a radio for you. Conversion
kits are offered by several advertisers
in PW too.

If you can’t afford any of this, let it
be known that you wouldn’t mind
borrowing equipment, because you

R R S |

will be amazed at the amount of
surplus equipment some amateurs
have, and their willingness to help the
new or not-so-well-off amateur. Be
sure, though, to reach some sort of
agreement before you borrow, regard-
ing the amount of time you can keep
the item, and whether you could afford
to pay for any repairs if the item went
wrong. This is only fair to the person
doing the lending.

You too could find that amateur
radio on a shoestring, or at least within
your budget, will be much more enjoy-
able than just using an expensive new
radio which cost you a big lump out of
a year’s wages. It may also help to keep
a bit more of the amateur in amateur

radio. PW

DID YOU KNOW?

That the first wireless transmission of
speech across the Atlantic occurred in
19067

In that year, the American experimen-
ter R. Aubrey Fessenden succeeded in
modulating the output of a high-fre-
quency alternator and so transmitting
speech. The alternator had a large
number of poles and ran at tremen-
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dous speed. generating a frequency of
50 kilohertz or a wavelength of 6000
metres, which was commonly em-
ployed at the time. On Christmas Eve
1906, Fessenden tested a new type of
alternator, and wireless operators on
duty in ships at sea were astonished to
hear a human voice in their head-
phones, followed by the sound of a
woman singing and then a violin

WWW.americanradiohistorv.com

playing. Piles of delighted letters from
enthusiastic listeners poured in to Fes-
senden’s base at Brant Rock, Massa-
chusetts, and he leained that his trans-
missions had carried more than
4800km with every word audible
across the Atlantic in Scotland.

Eric Westman
Practical Wireless, June 1987



YOUR ONE STOP LISTENER SERVICE!

AMSTRAD COMPUTERS
IN STOCK — PX WELCOME!

HUGE STOCKS — BEST PRICES — GOOD BACKUP — FREE SECURICOR

SONY ICF7600D
PORTABLE COMMUNICATIO NS!

Not a loy. but a serious
communications receiver
150KHz-30MHz AM/SSB plus
FM 76-108MHz. Digital
readoul. memanes. clock and
provision for external antenna
Listen to the DX at work!
Mains or batlery

€169 FREE SECURICOR

SONY ICF2001D RECEIVER
SUPER PORTABLE + BASE HF
+ AIR BAND COVERAGE

Described as “'the best
portable on the market by a
reviewer, |t covers 150KHz-
30MHz plus FM air band
Memornes scanning, elc . al a
bargain price  Extarnal aenal
socket and a hos! of olher
features. 230V AC or battery

£329 FREE SECURICOR

SONY AIR-7 HAND-HELD
AM/FM 108-176MHz +
LW/MW/FM
UNBEATABLE VALUE

The best VHF monitor there

is That's a facl' 108-176MHz
plus LW/MW/FM broadcast
Covers air. marine, PMR, elc
LCD display. memaries
scanning, lockout, priority

efc Supphes are short but we
are the UK's largest stockist
50 check with us'

£247 FREE SECURICOR

TR10 R5000 JUST ARRIVED!
TOP SPECIFICATION RECEIVER

The newest and best recewer
so far from Trio. A fugh
specihication covering
100kHz-30MHz
AM/FM/SSB/CW
Comprehensive lacilities
include memories and
scanning, etc Send loday for
tull specification. PX
welcome!

£895 FREE SECURICOR

ICOM R71 PROFESSIONAL
“RECEIVER”
A SUPERB PERFORMER

The flagship trom ICOM A
high performance receiver
that many regard as the best
available at anywhere near the
price. Covers 100kHz-30MHz
and has a host of features
Send lor specification sheet

£815FREE SECURICOR

ICOM R7000 VHF/UHF MONITOR
COMPLETE COVERAGE TO 2GHz

The pest VHF/UHF monitar on
the market! 26-2000MHz and
highly sensitive 11's not
cheap but it really 15 a superb
manitor for the serigus user
Every possible facility you will
ever need'

£939 FREE SECURICOR

TR10 R2000 HF RECEIVER

POPULAR BASE MONITOR
Well respected, it covers
150kHz- 30Mhz
AM/SSB/CW plus memories
scanning. digital readout and
optional VHF module
118-174MH2  Like all Tnio
equipment it has a super
specification

£637 FREE SECURICOR

YAESU FRG8800 HF RECEIVER
IDEAL BASE STATION

The highly regarded Rx lram
Yaesu 150kHz 30MHz
AM/SSB/CW plus VHF
maodule option. High
resolution LCD display plus
memories and scanning. Very
popular and super
perfarmance

£619 FREE SECURICOR

AOR 2002 SCANNER

VHF/UHF MONITOR
From AOR the famous
VHF/UHF monitor that covers
26-1300MHz AM/FM Highly
compact, 230V or 12V DC
with LCD. memones and
scanming fdeal for the senous
user. A wide range of lacilines
and 230V AC or 12V DC

€487 FREE SECURICOR

GLOBAL AT1000 AERIAL TUNER

If you want the best out of
your receiver, you should
have an aenal luner The
AT1000 is just the job
S00kHz 30MHz it handles all
kinds of aerials. including
wires ang coax led systems
A small price for a perfect
match!

£69 POST FREE

Here's a few accessories that will make for better listening:

Global lightweight mono headphones
G5RV 5-band dipole 80-10m (100ft long)
Dipole kits;. 2 x insulators + centre piece

Sony AN-1 active whip antennae 150kHz-30MHz internal/external

AD270 active indoor dipole + psu (9ft long)
AD370 active outdoor dipole + psu (9ft long)
CWR-880 RTTY/CW reader with LCD display

£5.95
£16.95
£5.95
£49.00
£51.75
£69.00
£269.00

THE COMPLETE
VHF UHF
FRE ENCY
COMPLETE A GUIDE
VHF/UHF
FREQUENCY GUIDE -—
26-2250MHz o~
£4.95 + 80p pap 1
A

This guide has sold over 4.000 copies since its publication |ast
August and 15 still selling well. Mainly because il 15 recognised
as being of Iremendous value and umque in 1adio literature 1
you are one of the many wha are cunous 1o know who
transmits where. in the wide VHF /UHF spectrum. then 1his s
4 guide that you should not be withoul. This book gives
comprehensive details of all the main users of this part of the
radio spectrum. The frequency range is subdiided into
seclions under appropriale headings lor the type ol services
using the particular sub-divisions All kinds of service are
covered including land. sea, air and space. Full details are
included of duplex splits for bases and mobiles plus some
uselul editonal. It you are at all interested n this part of the
radio spectrum, you will lind this a most valuable and
absorbing book

BOOKS SPECIALLY FOR YOU!

UK LISTENERS
CONFIDENTIAL
FREQUENCY LIST
1.6-30MHz

£5.95 + Bop pso
NEW FOURTH EDITION

1978 EDITION This famous listing 15 now in its fourth edinion
Completely updated tor 1987 and a lot thicker Yel the price 15
the same as the 1986 edilion! Many additional Irequencies
have been added and of course some have been deleted where
the service 1s known lo no longer exist Packed full of
information on ail that happens between 1 6 and 30MHz, you
will find this fascinating reading. Covering all aspects of the
shortwave service, here s just a selection of the listings
included AVIATION, BROADCAST, MARINE, EMBASSY
MILITARY, RTTY, FAX. PRESS. ang much more. Not only
frequencies and stations, but in many cases nmes of
transmissions as well This 1s not an American import. but a
UK printed manual specially for UK listeners Il you are one of
the lew people thal haven | purchased one of these yet, then
you really don 't know what you have been missing If an the
other hand you have ouf previous ediions, we know that you
will want to gef the latest edition Available end of March
Order your copy today

_ AIRBAND
FREQUENCY
GUIDE
VHF/UHF AIRBAND
FREQUENCY GUIDE
+ FREE UPDATE

SERVICE
£5.95 + 80p pap

Just pubhishea, this 1s the UK s loremost hst of military and
il radio frequencies. Nearly three limes as large as the 1986
edition and bang up-to-date Every conceivable airfield is listed
trom the smalles! grass held to the |argest ol our international
airports. We have now included full airways listings plus
helipads ana off-shore rigs  (n addition, there are listings of
company frequencies VOLMETS and miscellaneous air-10-air
Irequencies. Don 't confuse this with other guides you may
have seen This one 15 REALLY comprehensive and packed
with information For the newcomer there is some inleresting
editorial plus photographs, and a very useful telephony
designation list Full colour semi-stiti covered in large format
style makes this one of the bes! presented guides yel
Undoubtedly the best manual there 15 available to the
enthusias! loday There is also a Iree up-date service to
purchasers so you won | need to worry about the information
becoming out of date. That s real service’

Better Short Wave Reception

Oceanic HF Airband Frequency Guide
World Radio HF Teletype Frequency List
World Radio & TV Handbook (1987)

£6.00 + £1.00 p&p Air Traffic Control by David Adair £6.99 + £1.00 p&p
£2.95 + £0.60 p&p Air Traffic Control by lan Allan £3.50 + £0.70 p&p
£3.95 + £0.60 p&p Air Band Radio Handbook £4.99 + £1.00 p&p
£17.95 + £1.75p&p Scanners: A VHF/UHF Listeners Guide £7.95 + £1.00 p&p

RETAIL & MAIL ORDER:-

WATERS

TANTON

RETAIL ONLY:-

Visa and Access by telephone.
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18-20, Main Road, Hockley, Essex SS5 4QS.

Tel: (0702) 206835, 204965

12, North Street, Hornchurch, Essex RM11 1QX.

Tel: (04024) 44765

24hr. Answerphone.
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Feature

Packet Radio

In Part 2, Roger Cooke G3LDI continues his look at this fast growing mode of

communication.

Jargon, as defined in the dictionary, is
“meaningless talk, confused words™. It
is also an inherent part of amateur
radio. Have you ever stood in a queue
with another amateur, both avid
DXers, talking about the latest QSO
with a BY you had on c.w. on 21 and
watched the peoples’ faces? The looks
on their faces almost indicate a sum-
moning of the men in white coats! |
must quote the “ultimate™ in jargon.
Obviously you are familiar with the
23rd Psalm. Imagine it in the latest Hi-
tech language (jargon?) and it would
look like this:

David Lyric Two-three.

“*The Lord and | are in a sheep/shepherd
situation and | am in a position of
negative need. He prostrates me in a
green belt grazing area: he conducts me
directionally parallel to non-torrential
aqueous liquid. He returns to original
satisfaction levels my psychological
make-up; he switches me on to a positive
behavioural format for maximal prestige
of his identity.

It should indeed be said that notwith-
standing the fact that I make ambulatory
progress through the umbrageous inter-
hill mortality slot, terror sensations will
not be instantiated within me due to
para-cthical phenomena. Your pastoral
walking aid and quadruped pickup unit
introduce me into a pleasurific mood-
state.

You design and produce a nutriment-
bearing furniture-type structure in the
context of no-co-operative elements;
you act out a head-related folk ritual
employing vegetable extract; my bever-
age utensil experiences a volume crisis.

It is an ongoing deductible fact that
your inter-relational empathetical and
non-vengeance capabilities will retain
me as their target focus for the duration
of my non-death period: and 1 will
possess tenant rights in the housing unit
of the Lord on a permanently open-
ended time basis.”

Source Unknown,

Obviously packet radio can be very
confusing, especially for the newcomer
to the mode, listening to packeteers
“chewing the rag”. However, with a bit
of experience and a few QSOs to your
credit you will be using the same jargon
as the rest of us (and at times be just as
confused as us!). Some of the terms
Protocol, TNC, Ack, FCS, SSID, etc.,
were dealt with in my last article, so
let’s assume you are operating on h.f.
for the first time. Switching on the
TNC brings up the signing-on message
and automatically puts it into com-
mand mode.

Command mode is the default mode
and is used to enter instructions which
alter the TNCs operating parameters.
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Cmd will appear at the beginning of
each input line in this mode. The first
thing to do is to enter your own callsign
using Mycall.

While you are in Command mode,
set the rest of the parameters necessary
for h.f. operation. These are as follows:
Frack 4. The wait time in scconds
before repeating a packet requiring an
acknowledgement. This allows for
other users on the same frequency.
Maxframe 1. This is the maximum
number of unacknowledged packets
that the TNC can have outstanding at
any one time. If this was set to the
default, normally higher than 1, with a
poor link requiring retries, this can
make it extremely difficult to
communicate at all.

Paclen 40. I have found this to be the
most useful figure but i1t really is
dependent on several factors. condi-
tions and your own h.f. set-up being
the two main considerations. Obvious-
ly on v.h.f. the default of 128 is quite
OK for local working.

TX-Delay 4. My TAPR | specifies
40ms intervals so the delay is thus
160ms. I have found this to be ade-
quate for the IC-751, but this depends
on the transceiver you are using and
you should be prepared to experiment
with this parameter. During the period
of TXDelay the TNC is sending flag
characters, waiting for the transceiver
to switch from receive to transmit. If
the change-over time is too long and
TXDelay is short, part of a packet will
be missing. Problems can also exist the
other way round. If the delay is too
long, some of the flags may be trans-
mitted and become corrupted (quite
easily on h.f.) so keep this parameter as
short as your transceiver will allow.

Retry 0. Setting this parameter to 0 on
h.f. will prevent a disconnection under
adverse conditions.

Echo. If you don’t see what you type,
set it to ON. If you see two of what you
type. set it to OFF.

Monitor. Set it to ON so that you can
see what is on the frequency. If you
don't want other packets displayed
when in QSO, select Command mode
and switch it OFF. Modern TNCs have
different levels of monitoring and ref-
erence to the manual would be
advised.

Having set these parameters put the
transceiver on to l.s.b. on 14.103MHz
displaved frequency and get used to
tuning packet stations. If you want to
find out how well you are being re-
ceived. find two stations chatting to
cach other and then try to connect to
one. If you are a good signal with him
vou will receive “(Callsign) busy.
***Disconnected™. He will also have
“*#**Connect-request (Your Callsign)”
on his screen.

Once you have connected lo a sta-
tion you see “***Connected to (Call-
sign)” on your screen. This is quite a
satisfying message 1o see, especially if
it is a new country! Once you see this
you are in Converse mode, automati-
cally selected by the TNC when con-
nected to a station.

In Converse mode. anything typed
in at the keyboard will be assembled
into a packet and transmitted when the
SendPac character is selected, usually
CR by default. although this can be
changed if desired. In this mode it is
also possible to select a variety of input
editing characters to allow editing of
text. sclection of another mode, etc.
This is normally accomplished by us-

[eand]

User

Computer I
or iR H UART }—
terminal

cPU

i

devices P10
RAM Clock |
[ Bt HDLC VIA
[
" Rx i RAM
| audio ’—-| MF10 MODEM
TX/RX [

Fig. 2.1: The functions of the TNC
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ing certain control characters and care |

should be exercised here as some com-
puters dislike control characters and
will “lock-up™, a problem that can lead
to lots of confusion. In the latest range
of TNCs it is possible to filter these
characters from monitored packets.
Transparent mode is the mode that
is most suited to the transfer of com-
puter data such as programs, etc.,
where all the information contained in
that program is sent exactly as-is with
no input editing features, no control
characters or send-packet characters.
The TNC sends the packet when the
packet length is reached. Exit from this
mode is by a pre-determined routine,
normally described in the manual.

Beacon Use

A few words on the use of beacons. In
the early days of packet the use of
beacons to announce a presence was
very useful, but it is not really neces-
sary now except for CQ calls, Mailbox
posting, or as it was used originally, on
a new band. Please do not make frivo-
lous use of the beacon and send some-
thing like **I am not here right now so
do not call me™.

Let us now take a look at the func-
tion of the TNC (Briefly!). Refer to
Fig. 2.1.

The heart of any TNC is the c.p.u.
(Central Processor Unit). It manages
the whole operation of the TNC under
software control. The software control
comes from a program stored in EPROM
(Eraseable and Programmable Read
Only Memory). When power is first
applied the default parameters appear
and these are then adjusted to suit
operating needs. With my TNC 1 these
are stored in novraM which is a special
chip, which in its non Volatile state is a
kind of Electrically eraseable prom,
which means that parameters are not
lost after a power on/off/on cycle.
More modern TNCs now use battery-

tbacked rams. The ram (Random Access
Memory) is used for data which will
change, such as incoming and outgoing
packets. Anything here, of course, will
be lost when power is off.

The HDLC (High-level Data Link
Controller) is a very important device
which performs several functions. It
compiles the data from the c.p.u. into
packets for transmission, initiates the
transmitter p.t.t. command and sends
the serial data to the MODEM. It also
generates and checks the Frame Check
Sequence, used for error detection.
Thirdly, it processes packets received,
checks for errors and passes the re-
quired data to the c.p.u. for further
processing.

The serial 1/O consists of a vart
(Universal Asynchronous Receiver
Transmitter). This device receives data
from the c.p.u. in parallel format and
sends it in serial format to the terminal
or computer for display. It also does
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Fig. 2.2: A Packet switch
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Fig. 2.3: Packet switches licensed as
of 11/86

the reverse, receiving data in serial
format from the computer and sends it
in parallel format to the c.p.u. for
processing.

The MODEM consists of a phase
locked loop type DEModulator, con-
verting the audio tones from the re-
ceiver into binary data for the HDLC.
The MODulator converts the serial
binary data from the HDLC to the two
tones which are used to modulate the
transmitter when the packet is sent. A
switched capacitor filter using an
MF10 is used to provide input tone
balance to the DEModulator, Filter
characteristics and tone selection are
determined by plug-in headers. The
standard tone frequencies for h.f.
working are 1600 and 1800Hz thereby
producing the same centre frequency
of 1700Hz as the wide shift tones of
1200 and 2200Hz.

The via (Versatile Interface Adapter)
communicates with the Nnovram, pro-
vides a programmable baud clock for
the HDLC and also provides a system
software real-time clock, used by the
software for timing operations, etc.

The system clock generates all the
timing necessary for the c.p.u., the

vart serial /O, HDLC and the
MODEM.
DIGlpeating

This can be quite an interesting and
fun thing to do at h.f. where we have all
the vagaries of QRM, selective fading,
QSB, computer noise etc., to mention a
few! IT you put DIGI to ON it can be
surprising to find after finishing a QSO
with somebody, while making up the
log, the gear suddenly bursts into life
without you having anything to do
with it. However, it is not advisable to
try more than one or two digipeat
paths at h.f. because all stations are
affected with the same problems and
attempts at just one packet can take a
lot of time. Having said that, I have
had several interesting contacts this
way. I have also unwittingly been the
digipeater for a ZS who worked the
USA this way.

On v.h.f. there are a number of
licensed repeaters working on
144.650MHz. These are purely repeat-
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Callsign | QTH Antenna
GB3AP | Dudley, W. Mids. v
GB3BP | Bristol, Avon. v
GB3DB | .Honiton, Devon. v
GB3DP | Weymouth, Dorset. v
GB3CD" | Crewe, Cheshire. v
GB3EP | Exeter, Devon. v
GB3HP | Winchester, Hants. v
GB3HQ | Potters Bar, Herts. H
GB3JP | St. Helier, Jersey. '}
GB3KP* | Kingston-on-Thames. | H
GB3NP | Norwich, Norfolk. v
GB3UP | Guildford, Surrey. H
GB3XP* | New Malden, Surrey. | H
GB3YP* | Harrogate, N. Yorks. | V

er stations called packet switches and
can of course support several pairs of
stations working via the packet switch
who could not normally talk to each
other. With reference to Fig. 2.2, as-
suming G3LDI could not hear GBQR
and similarly G4VLS could not hear
G3PDH, then those four stations could
work simultaneously via GB3NP, the
Norwich packet switch. This would
then be termed a Local Area Network
(LAN). With MONitor set to ON it is
possible for all four to conduct a net.
In this way, several pairs can work
and all can see exactly what is being
said, although essentially only two sta-
tions are connected with each other. As
more packet LANs become active
there is a possibility of linking stations
over a wide area using link stations
with access to two areas. As of Novem-
ber 1986, the DTI licensed 10 out of 14
applications for packet switches. It is
hoped that the other four (marked *)
will be operational soon. See Fig. 2.3.
Just to whet your appetite, a list of
the countries known to be active on
h.f., mostly to be found on 14MHz.
Incidentally, take care not to operate
too close to the beacon frequency of
14.100MHz. A4N, CN, CT, DJ, DU,
EA, EA8, F, G, GI, GJ, GM, GW, GU,
HA, HB, HC, HK, HP, I, JA, KP4,
KL7, KH2, LA, LU, LX, OE, OH, EI,
ON, OX, OZ, PA, PJ, PY, ST, SM, SV,
TF, TG, TI, VE, VK, VP2M, YB, Y],
YU, ZF, VS6, XE, ZL, ZS, 4U1, 4X4,
SH, 5V7,6T2,9H, 9K2,9M2,9V1, W.
We have a friendly competition lo-
cally regarding countries worked. Reg
GB8QR has worked 44 and is just tailing
me with 51, having just worked ZL at
last, wonder if you have anymore?
Don’t forget the 3.600MHz activity
on Sunday mornings and also late
evenings. LA, SM, DL, GM, GW and
several G stations can be found there
from about 2100Z onwards. I am also
trying to activate 10.147 and
21.105MHz but with little successs so
far. My BBS is usually on 14.105 when
1 am at home and has proven to be a
very useful device. (As well as a head-
ache to get going!) More on that next
month as 1 hope to be covering the
setting-up, operation and commands
for the BBS. Happy Packeting.

43



Practical Wineless

BOOK SERVICE

The books listed have been selected as being of special interest to our readers. They are
supplied from our editorial address direct to your door. Some titles are American in origin.
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DATA & REFERENCE

DIGITAL IC EQUIVALENTS

AND PIN CONNECTIONS (BP140)

A. Michaels

Equivalents and pin connections of a popular selection of
European, American and Japanese digital i.c.s. 256
pages £5.

LINEAR IC EQUIVALENTS
AND PIN CONNECTIONS (BP141)
A, Michaels
I and pin cc ons of a popular selection of
European American and Japanese linear i.c.s. 320 pages

INTERNATIONAL TRANSISTOR

EQUIVALENTS GUIDE (BP85)

A. Michaels

Possible substitutes for a popular selection of European,
American and Japanese transistors, 320 pages £3.50

INTERNATIONAL DIODE

EQUIVALENTS GUIDE (BP108)

A. Michaels

Possible substitutes for a large selection of many
gigezrgm types of semiconductor diodes. 144 pages

RSGB RADIO DATA

REFERENCE BOOK

G. R. Jessop G6JP

The 5th Edition of an essential book for the radio
amateur's or experimenter's workbench. 244 pages
Hardback £8.56

SEMICONDUCTOR DATA BOOK

A. M. Ball

Characteristics of about 10000 transistors, fets,
u.;l.s. diodes, rectifiers, triacs and s.cr.s. 175 pages

PROJECT
CONSTRUCTION

HOW TO DESIGN AND MAKE

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

R. A. Penfold

Designing or copying printed circuit board des ns from
?:gzga;ines, including photographic methods.

INTRODUCING QRP

Collected Articles from PW 1983-1985

An introduction to low-power transmission, including
constructional details of designs by Rev. George Dobbs
G3RJV for transmitters and transceivers from Top Band
to 14MHz, and test equipment by Tony Smith G4F Al 64
pages £1.50

PRACTICAL POWER SUPPLIES

Collected Articles from PW 1978-1985
Characteristics of batteries, transformers, rectifiers,
fuses and heatsinks, plus designs for a variety of mains-
driven power supplies, including the PW “Marchwood’’
giving a fully stabilised and protected 12V 30A d.c. 48
pages £1.25

COMMUNICATION (BP89)

(Elements of Electronics—Book 5)

F. A. Wilson

Fundamentals of line, microwave, submarine, satellite,
digital multiplex, radio and telegraphy systems are
covered, without the more complicated theory or mathe-
matics. 256 pages £2.95

AN INTRODUCTION TO RADIO DXING (BP91)
R. A. Penfold

How to find a particular station, country or type of
broadcast and to receive it as clearly as possible. 172
pages £1.95

AMATEUR RADIO CALL BOOK (RSGB)

Spring 1987 Edition

This useful work now incorporates a 48-page reference
section of useful information for amateur radio enthusi-
asts. 3710 pages £4.73

months to come.

INTERNATIONAL RADIO STATIONS

GUIDE (BP155)

Revised and updated in 1985, this book shows the site,
country, frequency/wavelength and power of stations in
Europe, the Near East and N. Africa, North and Latin
America and the Caribbean, plus short-wave stations
worldwide. 128 pages £2.95

BETTER SHORTWAVE RECEPTION (USA)

W. S. Orr WESAI & S. D. Cowan W2LX
Receivers, antennas, propagation, DX listening techni-
ques for the short waves and v.h.f. 158 pages £7.32

VHF HANDBOOK

FOR RADIO AMATEURS (USA)

H. S. Brier WIEGQ & W. |. Orr WBSAI

VHF /UHF propagation, including moonbounce and satel-
lites, equipment and antennas. 335 pages £13.37

WORLD RADIO TV

HANDBOOK (1987)

Country-by-country listings of long, medium and short
wave broadcasters and TV stations. Receiver test
reports. English Iar_ufuaga broadcasts. The s.w.l.'s "bib-
le”'. 576 pages £1

A TV-DXERS HANDBOOK (BP176)
R. Bunney
Information on transmission standards, propag

RECEIVING STATION LOGBOOK (RSGB)
Standard logbook for the s.w.l. in horizontal A4 format.
32 lines per page. 50 pages £2.35

MOBILE LOGBOOK (RSGB)
Pocket-sized for the mobile operator. £1.00

PASSPORT TO AMATEUR RADIO

Reprinted from PW 1981-1982

The famous series by GW3JGA, used by thousands of
successful RAE candidates as an aid to their studies. Plus
other useful articles for students of amateur radio. 96
pages £1.50

BEGINNER'S GUIDE TO

RADIO (9th Edition)

Gordon J. King

Radio signals, transmitters, recalvers antennas, com-
ponemts, valves and . CB and

radio are all dealt with here 266‘ pages £4.95

INTRODUCING MORSE

Collected Articles from PW 1982-1985

Ways of learning the Morse Code. followed by construc-
tional details of a variety of keys including lambic,
Triambic, and an Electronic Bug with a 52B-bit memaory
48 pages £1.25

INTRODUCING RTTY
1} d Articles from PW 1980-1983

receivers including multi-standard, colour, satellites, an-
tennas, photography, station identification, interference,
etc. Revised and updated 1986. 87 pages £5.95

QUESTIONS & ANSWERS

AMATEUR RADIO

F. C. Judd G2BCX

What i1s amateur radio? The Radio Amateurs’ Exam and
Licence. The technology, equipment, antennas, operat-
E\g gr;cedure and codes used by amateurs. 122 pages

QUESTIONS & ANSWERS

RADIO

Eugene Trundle

Basics of electrical theory, radio and semiconductors,
receivers, amateur and CB radio, and test equipment.
110 pages £2.95

AMATEUR RADIO

OPERATING MANUAL (RSGB)

A mine of information on just about every aspect of
amateur operating, including international callsign series
holdfés prefix lists, DXCC countries list, etc. 204 pages

VHF/UHF MANUAL (RSGB)

G. R. Jessop G6JP

Theory and practice of amateur radio reception and
transmission between 30MHz and 24GHz. 520 pages
Hardback £9.86

FOUNDATIONS OF WIRELESS

AND ELECTRONICS (10th Edition)

M. G. Scroggie and S. W. Amos

Covering d.c. and a.c. circuits, L, C, tuned circuits and
selectivity, valves, semiconductors, transmission lines,
antennas, radiation. oscillation, modulation, detection,
amplification, superhet receivers, c.r.1.s, waveform gen-
erators and switches, computers and power supplies.
551 pages £8.95

THE COMPLETE DX'ER (USA)

Bob Locher WIKNI

Equipment and operating techniques for the DX chaser.
from beginner to advanced. 187 pages £8.21

UNDERSTANDING

AMATEUR RADIO (ARRL)

Understanding and building transmitters, receivers, an-
tennzag, power supples and accessories. 222 pages
£4.

RADIO AMATEUR'S GUIDE

RADIO WAVE PROPAGATION

(HF Bands)

F. C. Judd G2BCX

The how and why of the 15 of
propagation in the h.f, bands, 144 pages £B 95

AMATEUR RADIO LOGBOOK (RSGB)
Standard logbook for the transmitting amateur in_hori-
zontal A4 format. 25 lines per page. 96 pages £2.32

Basu:s of RTTY, ways of generating and decoding it. A
simple and inexpensive way of |rg=;|g out RTTY using a
Sinclair 16K ZX81 33 pages £1.

SWM GREAT CIRCLE MAP

OF THE WORLD

Showing Great Circle bearings and distances, callsign
prefixes, time zones and DX Zones. 1018 x 634mm
£4.00

RADIO AMATEURS

PREFIX MAP OF THE WORLD

Showing prefixes and countries, plus listings by order of
country and of prefix. 1074 x 77 1mm £1.60

RADIO COMMUNICATION HANDBOOK (RSGB)
A comprehensive reference work on the theory and
practice of amateur radio experimentation and practice.
794 pages £12.80

A GUIDE TO AMATEUR RADIO (RSGB)

Amateur Radio—the hobby, the equipment, workshop
practice, the licence, the RAE (including sample ques-
tions). 154 pages £3.62

RADIO AMATEURS

EXAMINATION MANUAI. (RSGB)

G. L. Benbow G3H

A standard aid to studvmg for the Radio Amateurs
Examination, covering the whole of the 1986-88 sylla-
bus. 155 pages £3.6

HOW TO PASS THE RADIO

AMATEURS' EXAMINATION (RSGB)

G. L. Benbow G3HB

The background to multiple choice exams and how to
study for them with nine sample RAE papers for practice,
plus maths revision. 91 pages £3.15

GUIDE TO BROADCASTING STATIONS

19th Edition (1987/88)

Philip Darrington

Frequency and station data, receivers, antennas, Latin
American DXing, reporting, computers in radio, etc. 240
pages £6.95

ANTENNAS (AERIALS)

AERIAL PROJECTS (BP105)

R. A. Penfold

Practical designs including active, loop and ferrite aerials
plus accessory units. 96 pages £1.95

SIMPLE AMATEUR BAND AERIALS (BP125)

E. M. Noll

How to build 25 simple and inexpensive aerials, from a
simple dipole through beam and triangle designs to a
mini-rhombic. Dimensions for specific spot frequencies,
including the WARC bands. 80 pages £1.95
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25 SIMPLE SHORT WAVE

BROADCAST BAND AERIALS (BP132)

E. M. Noll

Designs for 25 differemt aenals, from a simple dipole
through helical designs to a multi-band umbrella. 80
pages £1.95

25 SIMPLE INDOOR

AND WINDOW AERIALS (BP136)

E. M. Noli

Designs for people who live in flats or have no gardens,
etc., gwving surprisingly good results considering their
lirmited dimensions. 64 pages £1.75

25 SIMPLE TROPICAL

AND MW BAND AERIALS (BP145)

E. M. Noll

Simple and inexpensive aenals for the broadcast bands
from medium wave 1o 49m. 64 pages £1.75

BEAM ANTENNA HANDBOOK (USA)

W. 1. Orr WESAI & S. D. Cowan W2LX

Design, construction, adjustment and installation of h.f
beamn antennas 198 pages £8.00

ALL ABOUT CUBICAL QUAD

ANTENNAS (USA)

W. 1. Orr WESAI & S. D. Cowan W2LX

Theory, design, construction, adjustment and operation
of quads. Quads vs Yamgs. Gain figures. 709 pages
£7.63

HF ANTENNAS

FOR ALL LOCATIONS (RSGB)

L. A. Moxon GEXN

Taking a new look at how h f. antennas work, and putting
theory into practuce. 260 pages £6.17

WIRES & WAVES

Collected Antenna Articles from PW 1980-1984
Antenna and propagation theory, including NBS Yag
design data Practical designs for antennas from medium
waves 10 mMICrowaves, ﬂ|LI5 accessornes such as atu.s,
s.w.r. and power meters, and a nose bridge Dealing
with TVI 160 pages £3.00

AUDIO FREQUENCIES

AUDIO (BP111)

(Elements of Electronics— Book 6)

F. A. Wilson

This book studies sound and hearing, and the operation
of microphones, loudspeakers, amplifiers, oscillators,
and both disc and magnetic recording. 320 pages £3.50
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THEORY & |
CALCULATIONS

PRACTICAL ELECTRONICS

CALCULATIONS

AND FORMULAE (BP53)

F. A. Wilson

A book for the workbench, with a strong practical bias,
covering units and constants, d.c. and a.c. theory,
passive components, networks. theorems and measure-
ments. Higher mathematics have heen avoided whern
possible gﬁﬁ pages £2.95

BEGINNER'S GUIDE TO
ELECTRONICS
Owen Bishop

FAULT-FINDING

TRANSISTOR RADIO

FAULT-FINDING CHART (BP70)

C. E. Miller

Selecting the appropriate fault description at the head of
the chart, the reader is led through a sequence of
suggested checks until the fault is cleared. 635 x 455mm
approx. £0.95

TELEVISION INTERFERENCE MANUAL (RSGB)
B. Priestley

TV channels and systems, spurious-radiation TVI,
strong signal TVI, audio breakthrough, transmitter de-
sign /8 pages £2.02

TEST EQUIPMENT FOR

For youngsters thinking of a career in electromics; theory
and apphcations in computers, radio, TV, recording |
medical and industnal electronics. 240 pages £4.95

COMPUTING

MICROPROCESSING SYSTEMS

AND CIRCUITS (BP77)

(Elements of Electronics Book 4)

F. A. Wilson

A comprehensive guide 1o the elements of micropro
cessing systems, which are becoming ever more in
volved in radio systems and equipment 256 juges
£2.95

AN INTRODUCTION TO
COMPUTER PERIPHERALS (BP170)

THE RADIO AMATEUR (RSGB)

H. L. Gibson G2BUP

Techniques and equipment for tests and measurements
Olét#g'ces' systems and antennas. 142 pages Hardback

ARE THE VOLTAGES CORRECT?

Reprinted from PW 1982-1983

How to use a multimeter to fault-find on electronic and
racho equipment, from simple resistive dividers through
circuits using diodes, transistors, i.c.s and valves, 44
pages £1.50

QUESTIONS & ANSWERS

RADIO REPAIR

Les Lawry-Johns

How to fault-find and repaw valved and transistonised

J. W. Penfold

Covers monitors, printers, disk drives, cassette record [
ers, modems, etc., explaining what they are, how 10 use
them and the various types of standards, &0 pages |
£2.50 |

AN INTRODUCTION TO COMPUTER
COMMUNICATIONS (BP177)

R. A. Penfold

Details of vanious types of modem and their applicatons,
plus how to interconnect computers, modems, and the |
telephone system Also networking systems and BTTY |
96 pages £2.95 |

AMATEUR RADIO
SOFTWARE (RSGB)
John Maorris GM4ANB |
Using a computer for c w., RTTY, data, plus calculations
for antennas, distance beanng, locators, satellites, sun
moon and circuit design 328 pages Hardback £7.29

NEWNES !

RADIO and
El ECTRONICS

ENGINEER'S
‘. POCKET BOOK

receivers, car radios and unit audio equipment. Suggest-
el lists of tools and spare parts. 106 pages £2.9

SERVICING RADIO,

HI-FI AND TV EQUIPMENT

Gordon J King

A very pracuical book looking at semiconductor charac-
tenstics, ¢ and signal tests, fault-finding rechniques
for audio, wideo, rf and oscillator stages and their
df};.'lgﬁg:llun to transistor radios and hi-fi. 205 pages

PRACTICAL HANDBOOK OF

VALVE RADIO REPAIR

Chas E Miller

The defimtive work on repairing and restoring valved
breoadcast receivers dating from the 1930s to the 60s.
Appendices giving intermediate frequencies, valve char-
actenstic data and base connections, 230 pages Hard-
tack £15.95
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