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¥
— Yaesu ——
FT1 HF Transceiver POA. (|
FT980 HF Transceiver 75000 (—
SPI80 Speaker 110.00 (2.50
FT767 155000 {—
FEX767(2) 2m Module (767} 169.00 (250
FEX767(70)  70cm Module (767) 215.00 (250
FEXT67(6) 6m Moduh (767} 169.00 (2.50
SP102 era 75. .00
SFT290 kil New Supel 290 429.00 {—
FT290 e PortTransceiver 37900 |—
\Mlh Mumk front end fitted 409.00 (—
MMB11 Mobile Bracket 37.50 (1.50
NC11 Charger 10.50 (1.50
C€SsC1 Carrying Case 6.50 (1.50
YHA1S 2m Helical 7.50 (1.50]
HAA4 F0cm 2wave 1250 (1.50
YM43 Speaker Mike .00 (1.50
MMB15 obile Bracket 14.55 (1.50
FT23 2m Mini 249.00 {2.50
FT27 Focm Mini HH £269.00 (250
FNBS Spare Battery Pack (2373) 23.00 (1.50
FNB10 Spare Battery Pack (2373) 25.00 (1.50
FNB11 Spare Battery Pack (2373} 42.00 (1.50)
NC.18C Charger (23773} 10.50 {1.50]
NC.28 Charger (2373) 11.00 (1.50)
NC.29 er (23773) .00 (2.50)
PAG Car Adan(gharper (23773} 1450 (1.50)
MH12AZB Speaker Mic 22.00 (1.50
FT727 2m/70cm HH 425.00 (3.00]
FNB3 Spare Battery Pack 40.00 (1.50]
FNB4 Spare Banery Pack 45.00 (1.50
FNBS Empty Cell 9.00 {1.50]
FT209R NEW 2m HHeld/C/W FNB3 00—
FT709R Tocm HiHeld 319.00 (—}
FT270R 2m 25W F.M. 399.00 (—}
FT270RH 2m 45W F.M.
FT2700R 2miT0cm/25WIZ5W
FRGI600 60-805MHz Scanning RX
MMB10 Mobile Bracket
NCSC Charger
PA3 Car Adaptor/Charger
FNB2 Spare Bantery F'a&e
YM244 Speaker Mike
FT726R 2m Base Station
430726 T0cm Modula for above
FRGEBOD HF Rece
VBE00 Corwunm "8 175 for above
FRT7700RX ATU. .00 |
H1B8 Ham! 600 Bpin mic 20.00 (1.50)
MD1B8 Desk 600 Bpin mic 79.00 (1.50)
MF1A3E Boom mobile mic 25.00 (1.50)
YHI? Lightweight phones 19.50 (1.50)
YH55 Padded phones 19.95 (1.50]
YH1 Liweight Mobile Hiset-Boomn mic 19.00 (1.50}
SB1 PTT Switch Box 2087 21.00 (1.50}
582 PTT Switch Box 290/730 18.00 (1.50)
B10 PTT Switch Box 270/2700 21.00 (1.50)
FF501DX Low Pass Filter 37.50 ({1.50)
EW
FT767GX HF TXCR 1550.00 (|
27 ZMI70CM 425.00 (—)
FL7000 HF Linear 1600.00 (—|
—— Linear Amps ——
TOIWU HI POWER
2m, 10W in, 160W out 244,52 (2.50
HL 82’\-" 2m, 10W in, B5W out 144.50 (250
HL 110V 2m, 10W in, 110W out 249.00 (250
HL 35V 2m, 3W in, 30W out 76.00 (2,50
HL 30 2m, 3W in, 30W out 54.00 (2,50
HL 20U T0cms, 3W in, 20W out 12250 (2.50
MICROWAVE MODULES
MML144/30-LS  inc preamp (1/3 w ifp) 98.90 (2.50|
MML144/50-5 inc preamp, switchabie 106.95 (2,50,
ML144/100-5 inc preamp (10w Up) 149.95 (3.00
MML144/100-HS  inc preamp (25w ifp) 159.95 (3.00]
MML144100-LS  inc preamp (1/3w ifp) 169.95 (3.00
MML144/2005  inc preamp (310725 vp) 369.84 (3.00
MMLA32/30L inc preamp (1/3w ¥p) 169.05 (2.50]
MMLA43Z/50 inc preamp (10w ilp) 149.50 (2,50
MML432/100 linear (10w ip) 334.65 (3.00]
B.N.O.S.
LPM 144-1-100  2m, 1W in, 100W out, preamp  235.00 (3.00]
LPM 144-3-100  2m, 3W in, 100W out, preamp  235.00 (3.00
LPM 144-10-100 2m, 205.00 (3.00
LPM 144-25-180 2m, 305.00 (3.00
LPM 144-3-180  2m, 3W 355.00 (3.00)
LPM 144-10-180 !n’l FOW in, 1B0W out, preamp  355.00 (3.00
144-3-50 N 50W out, preamp 145.00 (3.00)
LP 144-10-50 ZM 10W in, preamp 145.00 (3.00)
432-1-50 70cm, 1W in, 50W out, preamp  255.00 (3.00
LPM 432-3-50 T0cm, 3W in, S0W out, preamp  265.00 (3.00)
LPM 432-10-50  70em, 10W in, 50W out, preamp 215,00 (3.00
M 432-10-100 70cm, 10W in, 100W out. preamp395.00 (3.00]
LPM 432-3-100  70cm, 3W in, 100W out, preamp 395.00 (3.00
+
> .
SWR/PWR Meters ——
HANSEN
FS50VP 50-150MHz 207200 Interval PEP/SWR  106.70 (2,50
FS300V 50-150MHz 20:200 PWR/SWR 53,50 (2.50
FS300H 1.8-60MHz 20/200/10W 53.50 (2.50
Fs210 1.8-150MHz 200200 Auto SWR 63,50 (2.50
20 140-430MHz 20/200W 41.50 (250
Lz
SP10X 1.8-150MHz PWR/SWR .95 (2.50)
sP122 1.8-60MHz PWR/ISWRPEP 79.95 (2.50)
SP220 1.8-200MHz PWR/SWR/PEP .95 (2.50)
S5P225 1.8-200MHz PWR/SWR/PE 119.95 (2.50)
SPa20 140-525MHz PWR/SWR/PEP 74.95 (2.50)
SP425 140-525MHz PWR/SWR/PEP 'IIS 95 (2.50)
5P825 1.8-200-430-800-1240MHz 79.00 (2.50)
TOYO
Ta30 144/432 120 W 52.50 {2.50)
T435 144/432 200 W 58,00 (2.50)
. -
Scanning Receivers ——
SMCE400 VHF/UHF Scanner 249.00 (3.00)
SX200 WVHF/UHF Scanner 325.00 (3.00)
SX400 WVHF/UHF Continuous Coverage 645.00 (3.00)
ADR2002 VHF/UHF Continuous Coverage 487.30 (3.00)
HX2000 nner 269.00 (3.00)

—— Icom Products

IC751A HF Transceiver 1465.00 (|
IC745 HF Transceiver POA. (—
IC735 New HF Tran 949.00 (|
AT100 100W ATU (751/745) 365,00 (3.50
AT150 150W ATA (7 315.00 (3.50]
PS55 Ext PSU (735) 185.00 (3.00
IC505 50MHz multi-mode portable 459.00 (—|
2m 25w MMode 542.00 :—
IC28E 25W FM 325.00 (|
IC28H 2m 45W FM 399.00 (3.00]
IC Micro 2E New Mini HH 259.00 (3.00]
IC2E 2m The Original HH 225.00 }3.00
IC0ZE 2m HH 299.00 (3.00]
Ic2 New 2m 25 Base Sin 1029.00 i—
IC4E 70cm HH 285.00 (3.00]
ICO4E 70cm HH 239.00 (3.00
IC4BE 70em 25W FM Mobile 449,00 (3.00
1490 70cm 1 MM, 617.00 |(—
1C3200 2m/70 Dual Band FM Mobile 556.00 (—
IC12E 23cm HH 428.00 (3.00/
ICA71 Gen Cov 82500 (—
IC7! VHF/UHF Scanner 957.00 |—
AH7000 25-1300MHz Discone B82.00 (2.50]
SP3 Ext Speaker 61.00 (2.00/
CK70 DC Cable (R7TO/MA71) 7.00 (1.50]
EX25 M Board (R7 ] 41.00 (1.50
GCs arld Cl 43.00 (2.00
HAND HELD ACCESSORIES
AQ2 W’mergmot Bag all lcom HH 14.38 (1.50)
BC35 harger 70.15 (2.00)
BP3 Battery Pack 29.90 (1.50)
BP4 Empty Battery Case (2/4E/02/04E) 9.20 (1.50)
BPS Battery Pux%,sv .95 (2.00)
BP7 Battery Pack 13.2V (02/04E only) 74.75 (2.00)
BPE Battery Pack 8.4V 30 (2.00
cP 12v Charge Lead BP37/8 1.50)
DCY DC/DC converter operate from 12v 17.25 (1.50)
FAZ 2m Helical B 9.20 (1.50)
FA3 F0cm Flexible Y40 Antenna (BNC) 9.20 (1.50]
HM3 Speaker/Mic 21.85 (2.00)
H510 Head set Boom 20.70 {1.50]
HS105A Vox Unit H510 [DZI’CME only) 2530 (1.50
HS1058 PTT SW Box HS10 20.70 (1,50
LC1 Leatherette Case ZEME +BPS 6.90 (1.50)
LC3 Leatherette Case 2E/4E + BP3 6.90 (1.50)
LC1 Leatherette Case 02E/04E + BP3 9.20 (1.50]
LC14 Leatherette Case 02E/04E + BPS7/8 .20 (1.50)
551 Shoulder Strap 10.35 (1.50]
O‘I'HER ACCESSORIES
600ohm 8P Base Mic 46.00 (2.00]
SMB 1,3K/6000) BF Base Mic 82.00 (2.00)
SM10 Comp/Graphic Mike 116.00 (2.50]
—— Oscar Antennas
20w 2m 14 wave element 3.15 (1.50)
2NE 2m 28 wave element 8.94 {2.00]
2VF 2m 1(: wave slement 16.13 (2.00
78F 2m 8 wave element 21.15 (2.00)
BEF m element 24.10 (2.00)
258 70cm 2 x 38 wave element 28.37 (2.00)
70cm 3 * 98 wave element 33.73 (2.00)
70N2ZM 2m & 70cm Dual band element 24.95 (2.00)
FON2DX 2m & 70cm Dual band element 37.35 (2.00)
HS770 2m & 70cm Duplexer 24.95 (2.00)
GCCA Gutter clamp 4m cable 1425 (1.50}
SOCA 4m Cal 6.00 (1.50]
TRVHE Mount + 6m cable 12.75 (1.50)
SOMM Mag. Mount 12.75 (1.50}
SOWM Adjustable Wing Mount 6.00 (1.50}
VHFL Discone 65-520MHz 2250 (2.50)
GP144W 2m 2 = 98 Colinear 42.00 (3.00}
GP432 70cm 3 x 38 Colinear 47.50 (3.00}
TJOHZV 2m & 70cm Dual Band Colinear 47.00 (3.00)
Datong Products ——
PC1 Gen. Cov. Con. 137.40 (2.00
VLF Var{ low rmquen:% OV, 34.90 (2.00]
FL2 Multi-mode audio filter B9.70 (2.00
iLsanB A‘Flmo filter \:pr Echiven. ing %
r.f. speech clipper no .
ASPIA rf s cli for Yaesu 80 (2.00]
ASP As above with 8 pin conn 89.70 (2.00
D75 Manual RF s clipper .35 (2.00/
D70 Morse Tutor 56.35 (2.00
MK board morse sender 137.40 (2.00]
RFA RF switched pre-amp 36.00 (2.00
AD2Z70-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
MPU Mains power unit 6.90 (2.00]
DC144/28 2m converler 39.67 (2.00
PTS1 Tone squelch unit 45.00 {2.00/
ANF Automatic notch filter 67.85 (2.00
SRB2 Auto Woodpecker blanker B86.25 (2.00

—— CWIRTTY Equipment —

Tono 550 Reader 329.00 {3.00)
ICS/AEA
PKB4 Complete Packet/Amtor terminal 239.00 (3.00)
PX232 Packet/RTTY Terminal 269.00 (3.00)
BENCHER
BY1 Squeeze Key, Black base 67.42 (2.50)
BY2 Squeeze Key, Chrome base 76.97 (2.50)
HI-MOUND MDHSE KEYS
HK703 p down keyer 38.35 EZ.DO!
HE 704 Up down keyer 26.35 (2.00)
HK 706 Up down keyer 21.80 (2.00)
HK707 Up down keyer 20.15 (2.00)
HE710 Up down keyer 39.95 (2.50)
K802 Up down solid brass 109.00 i?.SOl
HKB803 Up down solid brass 104,50 (2.50)
HK808 Up down keyer 3995 iz.oc:
MKT703 Twin paddle keyer metal base 34.50 (2.00)
MK705 Twin paddie keyer marble base 3278 IZ.OCI;
MK706 30.48 (2.00
KENPRO
KP100 Squeeze CMOS 230/13.8v 109.25 (3.00)
K Memary 4096 Multl Channel 23455 (3.00

Devon, EX13 5NY.

v .
Trio
9 Band TX General Cov RX 199500 {(—)
ATS40 Au!uf TU 258.23 (2.50)
SPa40 92.32 {2.50
TS9305 9 Band T>< General Cov RX 00 (]
ATH30 Aute/ATU 192.75 (2.50]
SP930 Ext Speaker 90.94 (2.50]
TS440 NEW 3 Band TX General Cov RX  1195.00 (|
ATadn Auta/ATU 152.73 {2.50]
HDuty PSU 63 (2.50]
TS8305 160-10m Transceiver 3 Bands 00 (|
AT230 All Band ATU/Power Meter 185.90 (2.50]
SP230 External Speaker Unit 7092 ||
TS5305P 160m-10m Transceiver 895, 1
TS54305 160m-10m Transceiver 99500 (—|
PS430 Matching Power Supply 183.26 (3.50
SP430 Matching Speaker 43.00 (2,50
MB430 Mobile Mounting Bracket 16.66 (2.50
FM430 FM Board for 50,68 (250
SM220 Station Monitor 13.50
855 Band Scope Unit (5200530) 7205 {2.00
BS8 Band Scope Unit (B30/940) 81.22 (2.00
TL922 107160 2K Linear 1495.00 (7.00
TM2014A 2M 25W Mobile FM 00 (3.00
TM401A T0cm 12W Mabile FM 39282 (3.00
TH21 2ZM Mini HH 228.00 (2.50)
THa1 T0cm Mini WH 268.00 (2.50)
TR751 2M 25W MM Mabile 00—l
TS5 2M Z5W Base Stn 991.29 [—
TS811 T0cm 25W Base Sin 1085.00 (—
R2000 Gen Coverage HF/RX B637.26 |
vCio 118-174MHz Converter (R2000) 170.76 (2.00]
RS000 NEW General Coverage HF/RX 00 [—]
VC20 118-174MHz Converter (RS000) 176.32 (2.00]
HAND HELD ACCESSORIES
BT2 Empty Battery Case TH21/81 12,50 (1.50]
DCc21 DC Power Supply TH21/41 26.38 (1.50]
EB2 Ext. Battery Case TH21/41 17.85 (1.50]
HMC1 Headset with Vox TH21/41 34.71 (1.50
PBE21 Nicad TH21/4 25.68 (1.50]
BCE Desk Charger TH21/41 106.21 (2.00]
sca Soft Case 2'IM'I 1250 (1.50]
SMC30 SpeakerMic TH21/4/2600 29.85 (1.50]
ACCESSORI
MC50 4P Desk Mic 4859 (2.50)
MCE0A 8P Desk Mic 93.02 (2.50]
MCB0 Electric Desk Mic 56,93 (2.50
MC85 Desk Mic Audio Level Comp 107.55 (250
MCaz 8P Fist Mic 2222 (1.50
MC35 4P Fist Mic 2291 (1.50
MCs5 Mobile Mic {6br Bp) 55.53 (2.50]
LF30 HF Low Pass Filter 34.02 (2.00
KX3 Receiver ATU (Mizuho) 67.28 (2.50
HSE Lightweight Hiphones 25,68 (2.00
HS5 Deluxe Hiphones 39.57 (2.00)
SW100A =) r Meter 1.8-150MHz 52.76 (2.00!
W100B SWR/Power Meter 140-450MHz 52.76 (2.00
SW200A SWR/Power Meter 1.8-150MHz 113.85 (2.50
SWR/Power Meter 140-450MHz 113.85 (2.50]
SW2000 SWR/Power Meter 1.8-54MHz 2K 12357 (2.50
WT1 2m ATU 40.26 (2.00
—— Power ?upphe
DRAE
4 amp 43.40 (250 6 amp 75.00  (3.00]
6 amp 63.00 (3.00) 12 amp 12500 (350,
12 amp 8650  (3.50) 25amp 18500 (450
24 amp 125.00 (4.50) 40 amp 385.00 (450
Aerial Rotators
R250 Light Duty 3.00
ARZO0XL Light Weight 59.95 (3.00
40 5 core Medium Duty 125.00 (2.50;
KR40 MedH 139.00 (3.00
KRS500 6 core Elevation 149.00 (3.00
KR400RC B core Med:um Durv 169.00 (3.00
KREOORC 8 core vn 219.00 (3.00
T2X 8 core Very Heavy Duty 499.00 (—
KR5400 Elevation/Azimuth 279.00 (3.00
KRS600 Elevation/Azimuth 369.00 (3.50
KRBOOSDX  Heavy Duty 325.00 (3.50)
KR10D0SDX  Heavy Duty 368.00 (4.00]
L
Switches —
SMCS 2U 2N 50239 18.95 (2.00
SMCS 2N 2 way 'n’ Skis 23.50 (2.00
Welz 2 way 50239 2995 (200
Welz 2 way 'n’ Skis 43.00 {2.00]
Drae 3 way 50239 15.40 |2.04)
Drae 3 way 'n’ Skis 19.90 (2.00]
Kenpro KP21N2 way Switch 27.00 |2.00]
o .
—— Miscellaneous
DRAE Wavemneter 2750 (2.00
30W Dummy load B.50 (2.00]
T100 100W Dummy load 38.00 12.00]
T200 200W Dummy 56.00 {2.00)
CT20A 20W Dummy Load PLZ5S 15.95 12.00]
CT20N 20W Dummy Load Nsm= ) 22.95 {200
CT530 100W Dummy Load | Hmin} T9.00 |2.50)
DRAE 2m Pre-set AT.U. 14.50 (2.00)
TOKYO HI-POWER
HC200 10-80 HF Tuner 115.00 {2.50)
HC400 10-160 HF Tuner 199.00 (3.50)
CAP CO.
AERIAL
SPC3000 kW PEP 225.00 (6.00}
SPC3000D 3kW PEP 00 i
11 Balun 16.75 (1.50)
14 Balun 16.75 {1.50

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

In Glasgow,

the shop manager is 8im, GM38AN,
the address, 4/5 Queen Margaret Road,
off Queen Margaret Drive, Glasgow,
telephone 041-945 2626.

In the North East,

the shop manager is Hank, G3ASM,

the address, 56 North Road, Darlington,
telephone 0325 486121.

In Cambridge,

the shop manager is Tony, G4NBS,

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

In Cardiff,

the shop manager is Carl, GWOCAE,

the address, c/o South Wales Carpets, Clifton Street, Cardiff,
telephone OR2R 464154,

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

In Bournemouth,

the shop manager is Colin, G3XAS,

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

Although not a shop, there is on the South Coast a source of good
advice and equipment, John, G3JYG. His address is Abbotsley, 14
Grovelands Road, Hailsham, East Sussex. An evening or weekend
call will you put in touch with him. His telephone number 0323
B48077.

Lowe Electronic Bhops are open from 9.00 am to §.30 pm, Tuesday
to Friday and from 9.00 am to 5.00 pm on Saturday. Shop lunch
hours vary and are timed to suit local needs. For exact details please
telephone the shop manager.

\

( AR2002 receiver

Frequency range of the AR2002 is from 25 to 550 and from 800 to
1300 MHz. Modes of operation are wide band FM, narrow band FM and
AM. The receiver has 20 memories, memory scan and a search mode
which checks frequencies between user designated limits.

The receiver has a push button keypad for easy frequency entry and
operation

A front panel knob allows the listener to quickly step up or down in
either 5. 12.5 or 25 kHz steps from the frequency initially chosen.

The AR2002 has a front panel LED bar “S§" meter.
There is a front panel 3.5 mm jack socket for headphone use.

A socket for the optional RS232 interface ( RC PACK ) is provided on the
rear panel. The RC PACK consists of an 8 bit CPU with its own ROM and
RAM and with your own computer acting as a dumb terminal many
additional operating facilities become available. Of course, if you want
to write your own programs using the RC PACK as an interface then
“the sky's the limit"

AR2002 Receiver . . . £487.30 inc VAT, carriage £7.00

from TRIO,
the RS000.

The BRE000 is a new general

wave listener and radio amateur a

The RE000's frequency range is
continuous from 100 kHz to 30 MHz and boat.
its modes of operation are USBE, LSE, CW,
AM, FM and FSK. An optional VHF
converter (VC20) extends the frequency
range to include 108 to 174 MHz.

The RB0O00 uses 25K 125 junction-type
FETs in the high sensitivity direct

a MW short wave receiver,

coverage balanced first mixer resulting in outstanding

receiver. It offers the dedicated short two signal characteristics and a substantially The R5000 general coverage receiver also
improved noise floor level,

receiver that will match the performance  Qperating from either 13 V DC or 240 V
of the best transceivers available today. AC the receiver can be used both in the
home or whilst out in car, caravan or

The receiver has two rates of tuning for attenuation (10, 20 or 30 dB steps) and a
each mode selected by a front panel switch,

The frequency increments for SSB/CW/FSK are  frequency shift if the VFO knob is accidentally
10 Hz and 100 Hz, for AM 100 Hz and 1kHz moved.

and for FM 2.5 kHz and 5 kHz.
Both low (B0 ohms) and high (500 chms)

aerial connections are provided on the rear
panel of the RS000. The required aerial can
be selected by means of a front panel switch,
Information on which aerial to be used with
a stored frequency can also be held in memory.
The RS000 has 100 memory channels which
store frequency, mode and which of the two
aerial connections has been selected.
Information is easily transferred from one VFO
to the other, from memory to VFO and in
order to quickly access your favourite station,
from VFO to any of the memories. Both
memory scan and frequency scan (between
frequencies in memories 8 and 9) are

included in the receiver. Halt on an occupied
channel whilst scanning can either be timed
or until the signal drops. The entire one
hundred memories can also be quickly

scrolled to check the data held and to find the
location of an empty channel.

To enhance reception, IF shift and a tunable
notech filter are part of the RS000 receiver.
Filter selection according to mode is automatic
when the front panel selectivity switch is set
to AUTO. This automatic selection can, of
course, be overridden. Additionally the
introduction of optional 8SB and CW filters
(YKB883N for 85B and either YK&8C or
YKBBCN for CW) will improve the already
excellent signal to noise ratio and

selectivity. The optional YKB88A-1 AM filter
will improve the shape factor and enhance
reception even further.

has keyboard frequency entry, dual mode

noise blanker, two 24 hour clocks with

timer, option VS1 voice synthesizer and CW
tone mode indication for the blind operator,

a large 100 mm diameter top mounted speaker,
switchable AGC (fast or slow ), RF

F.LOCK switch which protects against

RS000 Receiver . .. £898 inc VAT,
carriage £7.00

v

LOWE ELECTRONICS LTD.

V=S

Chesterfield Road, Matlock, Derbyshire DE4 SLE

Telephone 0829 2817, 2430, 4057, 4995.

send &1 for complete mail order catalogue.
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the TRIO TS711E & TS8L1E,
base station rigs for

two & seventy.

The TRIO TS711E two metre base station
is perfection epitomised; receiver

sensitivity and the ability to reject

unwanted adjacent signals is outstanding
For the serious operator, any other
transceiver is unacceptable

Bimilar in specification and appearance
to the TSTL1E but operating on seventy
centimetres is the TRIO TS811E. When
used alongside the TS711E, the TSB11E
completes the ideal equipment line-up

and provides the best possible access to the
satellites for the VHF/UHF enthusiast,

The TS711E (TS8811E) covers the two metre
(seventy centimetre) band from 144 to

146 MHz (430 to 440 MHz). Operating

modes are USB, LSB, CW and FM. When

switched to the "auto” position the

transceiver correctly selects mode

aceo: to frequency, a great advantage
for the blind operator. Simple up/down
frequency shift is provided on the front
panels and also on the microphones.

Power output on all modes is 25 watts. For
QRP operation the output can be reduced
using a front panel control,

The T8711E (TS8811E) has IF shift, an
essential feature when the band is crowded
during a contest. To help work DX,

speech processing is also available

The transceiver has two separate VFO's
and forty memory channels. Each memory
stores frequency, operating mode,

whether simplex or repeater shift and if

the 1750 Hz tone burst is on or off, The

VFO can be either free running as for S8B

. —

or OW operation or electrically swiienen
to a “click” stop for FM where it changes
frequency in 125 or 5 kHz steps
Frequencies stored in MEemory can be
readily transferred to either VFO A or B
Depending on how the VFO was set when
the information was put into memory ie

click stop or free running VFO, the rig is
set the same when the memory
information is transferre heretor
possible to have 55B frequenc
transferred with a free running VEO and
FM channels with click stop. A great aud

1o operating! The second VFO can also be
quickly put on the same frequency as the
one currently being used, ideal when
checking the position of a strong
adjacent signal whilst remaining on your
operating frequency

Frequency scan on VFO can either be
between or outside user set limits. On
memory the transceiver can either scan
the entire memory content or be
instructed to look at those frequencies of a
particular mode The TS711E (TS8811F),
has a timed hold on an cccupied channel

Both priority channel and the immediate
recall of your local net frequency are
possible with the TS711E (TS811E}

For those with failing sight or a blind
operator the TS711E (TS8811E)is a
dream come true; not only is the operating
mode identified by the appropriate CW

letter sent in tone (F for FM, U for USB

etc. ) but when fitted with the V51

optional board, a digitally encoded girl's
voice will announce both frequency and,
where applicable, whether the rig is
switched to repeater shift

DCS (digital code squelch) is also fitted to the
T3711E (TS811E ),

T8711E two metre transceiver ... £991.29
inc VAT, carriage £7.00.
TE811E seventy timetre tra iver . ..

#£1098.00 inc VAT, carriage £7 00
VB1 voice synthesizer . .. £34.02 inc VAT,
carriage £1.00

Y (

~

‘DATWA meters

CN410M ... Frequency range 3.5 to 150 MHz, forward power
switchable 15/150 Watts, reflected 5/50 Watts, SO239 connectors

CN480M . .. Frequency range 140 to 450 MHz, forward power
switchable 15/150 Watts, reflected 5/50 Watts, SO239 connectors

NB448 with remote head . . . Frequency range 900 to 1300 MHz,
forward power switchable 5/20 Watts, reflected 1.8/6.6 Watts, N type
connectors

NB86OP. .. switchable meter reading ( average, normal PEP and hold
FEF) and prowvision for optional remote head ( UGBV ), frequency range
1.8 to 150 MHz, forward power switchable 15/150/1500 Watts, SO239
connectors

UB88YV ... remote head, frequency range 140/525 MHz, max 300 Watts,
N type connectors

BCRO ... extension cable for U8BV, approx 20 metres long

CN410M ... £61.72 inc VAT, carriage £1 .50

NB66OP . .. £118.00
inc VAT, carriage £2.50.

o J

airband receivers

RB3I78. .. a tunable airband receiver covering 118 to 136 MHz plus
the facility for two crystal controlled channels (erystals not includad )
RB378 . .. £68.61 inc VAT, carriage £2.00. Crystals £4.60 each.
RBB28 . .. an airband receiver scanning four out of six crystal
controlled channels (crystals not included). The R528 also has a
manual channel selection switch.

RB28 ... £125.36 inc VAT, carriage £2.00. £4.60 each.
R832 . .. not needing crystals, the R532 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 R532 can be used either mobile or at home with the
optional mains power supply. Add a nicad battery pack and carrving
case and the R532 is also ideal for portable use.

RB832 ... £224.06 inc VAT, carriage £7.00.

!

RB378

RB28

i n.n

LOWE ELECTRONICS LTD.

ENZE S

Chesterfield Road, Matlock, Derbyshire DE4 5LE

Telephcne 0829 2817, 2430, 4057, 4995.
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TEL:

== South Midlands

SCHOOL CLOSE, CHANDLERS FO

0703 255111 TLX: 4

SMC SATELLITE

_ RECEIVING

SOUTH MIDLANDS COMMUNICATIONS HAVE NEW TELEPHONE AND FAX
NUMBERS. FOR PROMPT DELIVERY OF ALL YAESU PRODUCTS PLEASE
NOTE OUR NEW NUMBERS:

TEL 0703 (SOUTHAMPTON) 255111
FAX 0703 (SOUTHAMPTON) 263507 TLX 477351 SMCOMM G

N.E.C. BIRMINGHAM 27th/28th MARCH.
We look forward to meeting old friends and new ones — come
and see us. You'll be most welcome.

A~ 5uv/t\j\cw“f‘& - SYSI)E‘M
o FR
g £861.35
* LNB (1.8dB) £189.75

* Dishes From (1.2Mtr)£304.75

SR7000
RECEIVER
£385.25

ANTENNA POSITIONER

* RECEIVE ALL THESE
EXTRA CHANNELS

SAT1 & SAT3 1TV5
RAI
MTV

Superchannel

POSITION CONTROLLER AND

YAESU - SMC
YAESU FT23R & FT73R

THE BEST GUARANTEE MONEY CAN BUY
HEAR THE DIFFERENCE FOR YOUR- g -
SELF - YAESU'S BABY GIANTS OUT
PERFORM ALL THE OTHERS!
SMALL - PERFECTLY FORMED -
OUTSTANDING PERFORMANCE — A
NICE LITTLE HANDFUL! THAT'S
YAESU — THAT'S THE FT23 AND HIS
70CMs BROTHER FT73,

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

PLUS OUR
FREE rinance  FREE peuivery  FREE 2 YEAR GUARANTEE ™

UNBEATABLE FT23 ON 2 METRES AND FT73 ON 70CMs

SMC

THIS IS THE ONE!

THE U K.'S MOST POPULAR 2M PORTA-
BLE BASE STATION HAS BEEN IM-
PROVED. YES, REALLY' YAESU HAVE
" DONE THE IMPOSSIBLE

THE NEW MARK 1l VERSION OF YAESU'S
FAMOUS MULTI-MODE HAS PUSH BUT-
TON CONTROL, SCANNING SPEAKER
MIC, FULL 144-146 MHZ COVERAGE,
SSB (LOWER OR UPPER), FM AND CW_ OPTIONS INCLUDE CUSTOM NICAD BATTERY
PACK OR 25W LINEAR AMP AND A HOST OF YAESU ACCESSORIES

BRIEF SPEC 2 5W RF OUTPUT ON FM 2 V F 0 s, PROGRAMMABLE MEMORY SCAN

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

25100 2500 HZ OM SSB AND CW

IN SHORT — IT'S A BEAUT! CALL IN AT YOUR NEAREST

BRANCH AND GET YOUR HANDS ON THIS ONE NOW!
o TELEPHONE TODAY FOR OUR

PRICE? st PRICE — IN STOCK NOW!

SIX METRES? TRY THE FABULOUS
FT690R Il — IN STOCK NOW AT SMC

Childrens Channel Sky 12" JACK NO PRICES GIVEN —
U i Craniel. Telectub ELINE A PAR PRICE? TELEPHONE TODAY FOR OUR
' AT ? BEST PRICE — IN STOCK NOW!
ALL PRICES INCLUDE VAT. CARRIAGE EXTRA Iﬁggalm;' YAESU - SMC - YAESU
SMC - YAESU - SMC THAT'S THE ONLY WORD FOR THE
FT290R Ii YAESU FT727R

FT727R

YAESU HAS COMBINED 2M AND 70CMS III ONE
NEAT MULTI-FUNCTION PACKAGE

LOOK AT THESE FEATURES!

5 WATTS O/P ON 2M AND 70CM (WITH FNB4A BATTERY)

ALL FUNCTIONS DISPLAYED ON L.C.D. — SEE AT A GLANCE WHICH
FUNCTIONS ARE IN USE

CAT I’'P AND O/P SOCKET GIVES S METER READ OUT AND
ACCEPTS INPUT FROM COMPUTER FOR EXTERNAL CONTROL

CROSS BAND SEMI-DUPLEX OPERATION

10 STANDARD MEMORIES

PROGRAMMABLE MEMORY SCAN PLUS 12.5KHZ OR 25KHZ STEP
SELECTION ON VHF AND UHF

ALL THIS IN A HAND SIZE PACKAGE 71201 < 38mm (WITH FNB4A

BATTERY)
"q’.sﬁﬁfgn%%’fﬁ Y FOR OUR
PRICE? gest pricE — N STOCK NOW!
SMC

YAESU SMC YAESU

* A % %%

YOU KNOW IT MAKES SENSE! YOUR PASSPORT TO AMATEUR RADIO
SMC 2 YEAR GUARANTEE* — YAESU QUALITY

BOOTH HOLDINGS, SALTFORD, BRISTOL 02217 2402

*ON YAESU FULL PRICED ITEMS
LEEDS CHESTERFIELD BUCKLEY JERSEY N. IRELAND
SMC (Northern) SMC (Midlands) SMC (TMP) SMC (Jersey) SMC N. Ireland
Howell Lane Ind Estate 102 High Street Unit 27, Pinfold Lane 1 Belmont Gardens 10 Ward Avenue
New Whittington, Buckley, Chwyd St Helier, Jersey Bangor
Chesterfield Buckley (0244) 549563 Jersey (0534) TT067 County Down
Chest (0246) 453340 10-5 ‘qu Weds, Fri 9-5 pm Mon-Sat 0247 211875 FaancLTcanp|
930-530 Tues-Sat Closed Wed m |

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

DAVID STENNING, LOUTH 0507 60496?
JACK McVICAR, SCOTCOMMS, EDINBURGH 031 657 2430

! 2 Year Guarantee !™

Practical Wireless, April 1987



=Communications Ltd, ==

YAESU

RD IND. EST., EASTLEIGH, HANTS. SO5 3BY \Y/

77351SMCOMM G FAX: 0703 263507
VERSATOWERS Once again SMC has p KR 800 SDX U..,Egﬁfm

searched the world for the

SMC now have avail- best Rotators and h A |

able ex-stock the new i5iing the § and have i

economical 40° Versa- Shn

lite Edes$90|?r:lv cée- KENPRO KR 800SDX 0 PABAET 3 b e
sign or e raqio 000 UHF COAX SOCKETS

amateur at a remark- and KR 1 SDX S04 A oo
able price of only £440 Two super new rotators with outstanding per- N e
+ carnage formance and specifications H SERIES PLUGS. 508 '
Versatowers — simply Look at these features it B2

N SERIES SOCKETS, S0R

SMC — | hasMe 0 fre2
WE ONLY | srisisscomerosson

STOCK THE c[mx HEI.M’S

the best value, fully |  Fully automatic rotor speed reduction before

ga_l!?iranisgd. easytoin-| praking to reduce stress on braking
stall an raise/lower, COmD'OI"IGI"IlS

largest range 25-120M: 4 £l 450 degree rotation — cover those coun-

example: tries you couldn't reach before ?\% BEST a1

Fixed Base 25 * Faster rotation speed possible for the smaller ROTATORS - FREE 830

] £230.00 antennas o" DELIVERY UK MAINLAND £

g FostMount 30243250 * Full slow speed control possible for the Y AR200X Offset £59.95 7140
: Post Mount 40— larger antennas giving’ precise KR250 Small Bell £78.00 [:[MX S\\‘ITEHES

3 gs3sso|  2dustment KR400 Popular Bell . ... £139.00| 3% ]

: Post Mount 60° * Full and precise adjustment of 00XL KR400RC D/L Bell £169.00] X £27.00

| ge5200| Wie welerence neecie and KR60ORCHDBell .. £219.00] ** ]

8 compass graticule AUTOMAT'C AR40 CDE Bell £125.00 Fost ang Pacxing [1 65

coverete otiam 2|  possible manually _~ANTENNA CDASHDBell £219.00| COAX CABLE o

phone/wnte for details Q\ ROTATOR % KR2000H/D Bell.... : £445.00 i[I;"j ol ot fﬁ Ei

?e * NEW AUTOMATIC ANTENNA ROTATOR KR?OOGRCIH D Bell ! £445.00 el fo78

TELGMASTS \) # BUDGET PRICE SYSTEM T2X (T/Twister) £449.00| 1o £

* SAFE 18V AL (PER s KR500 Elevation £149.95] o : it €071

TELESCOPIC 10ft SECTIONS | _~ nuf":"ﬁiﬁﬂ‘ff\"‘.m KR5400 AZ + Elev £279.00 | M AU wernes 12200

- GUYED GHT - ONLY 4KG KR5600 H/D AZ + Elev £369.00 LOOK! F9MEIRE

IDEAL FOR AMATEUR USE UPPORT BEARING FOR KRS600A Comput Cont AZ + Elev £339.00 SAVE MONEY!

WHERE LATTICE TOWERS | H{EAVY LOAD APPLICATIONS
ARE NOT SUITABLE * IN STOCK NOV

Fl DH UM 50R

KR5400A H/D Comput Cont AZ + Elev | ]
£389.00 /11

70 15 Camage 4 75
179 90 Carnage £2 65

: [EEERI 2 armiage
TMMS0 50N 260,09 car 6 00 | SPECIAL 55 KRO10 Comput Int Face £275.00| wourmomms a7
RIGGING KITS FOR ABOVE | PRICE £59 95 . » FREE DELIVERY UK MAINLAND Ui £52 40 Conage £3 30

TMRKA40 40ft Kit ALL ROTATORS IN STOCK NOW URAZ L Luss ©57 B Carniage (4 75

£64.80 car £5.00

TMRKS0 50t Kit J AYB E

£83.31 car £8.00 A M
Adations; Acossones Ve SPECIAL PRICES — 3 MONTHS GUARANTEE
= UK’S LARGEST STOCK | BARGAl.INS ww— BARGAINS o

SMC LIBRARY — THIS MONTH'S BARGAINS - SAVE

By far the bes! selection in Britain £845.00
o e B - il
s lor all Locat . 06/2mqd 6 ele 10.9dBd  £46.28 £55.00
Test Eq for Radio Amateurs £6.00 | —
Amateus Radio Software 59,50 Q8:2m qd 8 ele 11908 £57.80 e
Guide to Amaleur Radio  £3.50 D5/2m 5 over 5 10dBd  £30.82 . o
Q& A Ref Manual £6.80 DB2mBover 811 1dBd £42.38 74500
Amateur Radio {Stokes & Hg‘tlngas 5%Y/2m 5 ele crossed  £33.40 " anm
8 Radio Date Rel Book o '50 | TB3 Mk3. 3 ele beam  £299.00 B8XY/2m 8 ele crossed  £43.00 =m0
9 Radio Am Exam Manual (11th €d) | TB2 MK3. 2 ele beam  £202.40 10XY/2m 10 ele crossed £53.94 £20.00
. £3.75 | TB1 MK3 rotdipole . £101.20 10XY/137 Sat Xd yagi ~ £57.40
10 ﬁ"' Radio Ope 'H*A"‘:ﬂ mfggg CK1-2 conv. kit TB1-2ss £125.35 2XY/137C. h/ness 137 . £35.88
12 Moret Comion Raie Ams €225 | CK1-3 conv. kit TB1-3ss £202.40 6Y/2M/12Y/70cms d band
13 TV Interference Manual €200 | CK2-3 conv. kit TB2-3ss £106.95 £49.45
14 Out OF Thin Air (PW Pubs) £2.00 | UGP2m ground plane  £15.41 C8/70 Mk2 G/fib omni . £95.68
15 Are The Voltages Correct 'P“g”z . C52m Mk2 4 8dBd ommi £89.70 D8/70 8 over 8 12 3dBd £31.51

& VELTHE Manual o200 LRI 2mvert 4.3dBd  £35.70 PBM1870 parabm 13 1 £38.52

\0’ % An (
j 12 Amp
iMu and

~OIN S LIRS =

£325.00
£135 00
£245.00

£765 00
£199.00

17 VHF UHF Aiband List (2nd Ed) LR2 2mvert. omni £28.18 PBM?24/70 parabm 15dBd £51.40 T
£5.25 [LW5.2m 5 cle 7.8dBd ~ £17.30 LW24/70 24 ele 14 8dBd £33.35 =

18 Howto Pass tne RAE £3.40 | LW/2m 8 ele 9.50Bd ~£21.85 MBM28/70 multi 11.5dd 18300

19 Worl iy feq <0 LW10/2m 10 ele 10.5dBd £28.23 £25.70

50 fssnortio AM Radi (PW) £2.25 | Lw16:2m 16 ele 13 4dBd £42.43 MBM48/70 multi 14dBd £42.44

22 Radio Communi HBook  £11.00 [ PBM10/2 parabm 11.7dBd MBMB8, 70 multi 16 3dBd

23 Introducing RTTY (PW n“mlﬁ 5 £65.20 £57.96

. -0 1 PMM14.2 parabm 13 7dBd BXY/70 crossed 10dBd = £50.14

24 YAESU Log Book £2.00 0 ernee

25 ORA Map-Coaled (Free with 0/ Lay) £68.08 12XY/70 crossed 12dBd £61.64
£1.00 |Q4:2m ad 4 ele 9 40Bd  £35.30 CR2/:23cmemnrredl £43.70

26 (ORA Overay (50K rings)  £2.20
27 UK Confidential List £5.25

2 .[J]i‘rﬂ[s![“m:.ﬂ é“u?:;moi 255 | DELIVERY FREE — UK MAINLAND
! A [Maidenhead

30 ARRL Handbook 1987 Edilon €Tel ALL IN STOCK NOW!

All above prices include Post & Packing
Prices sub]ect to change

T 29900 AG A5 weun ||w|4|\« N New Dbisoiesces

¢ I9/8/44
s 3 «9

@ f @“ INTERLINK
P LS LEF P T A o NI

,@ * Free Finance avalable on Yaesu regularly
R AT A,
' Free Fma.nce I -
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[Bredhursl
electronics

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

HF RECEIVERS [3 c&p)l 2.M. TRANSCEIVERS £ c&plj STATION ACCESSORIES
leom ICR71 825.00 {—1 || Trio TH21E Handheld %gg% {— ae E n ; uwv;uz;:;:g; %
Trio R2000 637.00 [—) || Trio TR2600E Handheld . \—i ] b Y ! .
Trio VC10 V.HF. Converter 170.76 (2.00) | | Trio TM201A 25w F.M. mobile 35800 (—) ﬁﬁlﬁlx low pass '*llgah?“”ﬂi&kw -%
Yarsu FRGB800 639.00 (—) || Trio TR7S1E 25w multimode 649.00 = AM'}U:&g?{IrEi‘:S:'li: 1\:'|1|l rl-‘-:'ll“ 1] 00
Yauesi FRVBB00 V. H.F. Converter 100.00 (200 || Trio TS711E base station 991.00 = AMB03G desk mic with icon;ulcissmn 00
—— — | Yaesu FT29011 Portable multimode 429.00 (—) Polar-phaser |l 2 metre .00
Yaesu  FT203R 4 FNB3 Handheld 25500 ()| [SME  polarphaser Ii 70 cms e
HF TRANSCEIVERS Yaesu FT209AH + FNB3 Handheld 309.00 ()
Trio TS940S 1995.00 —) Yaesu FT270RH 45w F.M. mohile 469 00 {—
Trio 759305 175000 () || Yaesu  FT726R base station {70cm Welz  CH20N 1300MHz N skis 49.00 (150}
Trio 784408 119500  (—} optional) 999.00 (|| wWelz  CH20A 900MHz S0239 skis. 2995 (1.50)
Trio TS430S 99500 |} || lcom IC2E Handheld 22500  (— || SA 450N 2way diecast 500MHz N skis. 2375 (1.00)
1,‘:\ TSB305 1595'0,0 — leom ICOZE Handheld 299.00 [—) || SA 450 as above but SO239 skis, 1750  (1.00)
T TS5305P 395'00 1| ] leom IC27E 25w mabile 399.00 {—} | | Drae 3way N skis 1990 (1.00)
ki FT980 175000 (—)||lcom ICZ71E base station 83500 (—)||Drae  3way 50239 skis 1540 (1.00)
Yamey  FTISIGX 96900 (|| 'com IC3200E 2M/70cm F.M. mobile 55600 (—)||[CS4  dway BN.C skis 1500MHz 3039 (2.00)
Yaesu FT767GX 1550.00 (—) ANTENNA BITS
n IC735 949.00 () HI-Q Balun 1:1 5kW P.EP. 1195 (1.00)
T Bricomm Bal'l\_l"n Q_EI IkWT 1;. ‘I: gg;
Bricomm  7.YMHz Epoxy Traps (pair] .
. SCANNING RECEIVERS 70cm TRANSCEIVERS Self Amalgamating Tape 10M x 25mm 395 (075
Icom ICR7000 957.00 (—)| | Trio TH41E Handheld 268.00  (—) || V-piece polyprop Dipole centre 160 {0.25)
Yaesu FRG9600 525.00 {—) Tria TR3G00E Handheld 353.00 {—]} | | Small ceramic egg insulators 060 (0.20)
AOR. AR2002 48730 (—)| | Trio TS811E base station 1095.00 (—) | | Large ceramic egg insulators 0.85 (0.20)
| Signal A532 "Airband” 22400 (—) | | Yaesu FT703R +FNB3 Handheld 289.00 {—)
L —_ Yaesu FT709R + FNB3 Handheld 319.00 —)
Yaesu  70cm module for FT726R 34900 () 32!}25? o ';orff ?axdﬁg u;;‘";n g:: metre g-;g {8?3:
e on Coax e 1 2 g
V.HF._SCANNER ACCESSORIES feam e L ancheld UR70 70 ohm coax per matre 035 (0.10)
AKD HFC1 HF Convertor 49.00 (1.00) lcom ICO4E Handheld URS5 50 ohm coax dia. 23mm  per metre 040 (0.10)
Reveone  Discone Antenna 30-500MHz 3150 (2.00] lcom ICAT1E base station 4mm Polyester Guy Rope (400kg) per metre 020 (010)
leom AH7000 Antenna 25-1300MHz 82,00 (3.00) — 50mirs. 16 swg hard drawn copper wire 695 (150] |
GOODS NORMALLY DESPATCHED WITHIN 24 HRS
ANTENNA TUNER UNITS f - PRICES CORRECT AT TIME OF GOING TO PRESS
a6s ave listenin X (2.00) | | - E&OE
yaesu  FATII00 Shont wave fstening oo L3|[Yaesu  FT690R 6M portable 399.00 ()
Trig AT230 22000 (250} || Yaesu 6M module for FT726R 249.00 =} MAIL ORDER
Trio AT250 auto 385.00 {—] | | Yaesu 2124/28 H.F. module for FT776R 269.00 =) ﬂ& AND RETAIL
Dawa  CNW518 High power 25800 (|| lcom IC1271E 1.2 GHz 114000 () 3

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

South Midlands Communications Ltd. @ SPECTRUM COMMUNICATIONS

MANUFACTURERS OF RADIO EQUIPMENT AND KITS

IS PLEASED TO ANNOUNCE THE APPOINTMENT OF NEW PRODUCT
G“A LINCOLNSHIRE COMMUNmAnoNS FOUNDATION TRANSMITTER, Ideal for the newly licensed amateur. 2 metre FM,
(DﬂUID STENNING) crystal controlled UET: with 6 :;rystigl péjsl,_u_tir(;rzsmnor:;ngegﬂputl??@g‘;'\f.FCompﬂete
AS OUR AGENT IN LINCOLNSHIRE. odutor board FM1000T £4.00, an Transmil Swiching board 7525, £3.75. .
FOR ALL YOUR AMATEUR RADIO EQUIPMENT CB TO 10 FM_CONVERSION BOARDS ~ THE FIRST comueg_cmu
CHOOSE YAESU BY SMC FROM B3 A0k T3min. Bt and abgred oars SO0 £15..0r sond st i and well 1 &

G“A ll“comsulRE cummu"lcn‘l’ln“s £28 inc. return P&P for mobiles. £31 inc. for base ngs.

p MULTIMODE CB CONVERSIONS, send your 120 channel rig and we'll convert it to
,. TATHWELL, LDUTH, LINBS, LN11 9SR give 28.01 to 29.70MHz in straight sequences without gaps. Colt 12000X, Cobra
LAKEWOOD
. 148. Hy Gain 5 Multimode 2. Major M360, Tristar 747 & 777, Super Star 360,
TEL: 0507 604967
5 Concorde, etc., £62 inc. return P&P. Jumbo or Colt Excalibur 1200, £65. B0 Channel
rigs such as Stalker 9 or Major M588 are modified to give 28.31 to 29.70MHz in

Contact us for all these P roducts: straight sequence without gaps. £45.00 inc. return P&P. 200 Channel in 4 bands of

YAESU — HY-GAIN — JAYBEAM — GWHIP — SMC 50 are converted to gve 28.00 to 30.00MHz or 28.00 to 29.70MHz asi’srquuwed.
ANTENNAS (MOBILE AND BASE) — JVL — DIAMOND Super Hy Ga'g 5. La'a‘—"[e“e 1500 S%Wrgsaar&magou'sfé‘éﬂeggso - Nalo
D130 DISCONE ~ MET. — VERSATOWER — HANSEN — | | | FREQUENCY MODEM acds P 1o ymihstae s i 455KHz I Typo FM 455,
SHC CONNECTORS (ve have larges stovts n UK) — | | | FESRS5 Felrtaad o rmenes v e e
WELZ — ICOM - AOR — JIL-REGENCY — BNOS - SHURE - mmoqurmoo T ands: FM Lo receners wit 2 sis -

. FRG ype FD455, PCB kit £5.50, PCB built £7.50.
MICROWAVE MOE;%ES&[}TJECNTZRO ROTATORS — FREQUENCY MODULATOR adds FM 0 synthesized igs o rgs wi e, Type
FM1000, PCB kit £3.00, PCB built £4.00.
RECEIVE CONVERTERS 2, 4 or 6 Metr I input with 10 metre IF or 4, 6, 10
THE LARGEST AMATEUR RADIO WAREHOUSE 20 metre aenal input with 2 me;:r,e IF, gﬁﬁ;;:?n Tgx r‘lhtrjlise w|tr:%r§l;‘ oc:r:put. Typg{;
IN THE UK IS AT YOUR FINGERTIPS RC2-10, RC4-10, RC6-10, RC4-2, RC6-2, RC10-2. RC20-2. PCB kit £17.25, PCB

built and tested £24.50, Boxed kit £29.25, Boxed built and tested £41.00.
TRANSCEIVE CONVERTER, single board version of receive & transmit converters,

e 500mW outpul. with repealer shift faciity. Types TRC2-10, TRC4-10, TRC6-10,
11174 RS PCB kit £39, PCB built and tested £54, Boxed kil £54, Boxed built and tested £83.25.
AN AR ] TRANSMIT AMPLIFIER, unswitched, suitable for Transmit Converters, Transceive

NS Converters and MEON, 500mW in, 20W min output. Types TA2U2, TA4U2, TA6U2
= === PCB kit £40.50, PCB built & tested £48.75. Boxed kit £45.00, boxed, built and tested

£53.00.

RECEIVE PREAMPS 2. 4, 6 or 10 metre, RF & DC switched, 0-20dB vanable gain,
low noise, 100W handling. Types RP2S, RP4S, RP6S, RP10S. Also masthead

South Midlands Communications Ltd. version DC coax fed, types RP2SM, RPASM, RP6SM, PCB kit £12, PCB buill and

tested £16.75, Boxed kit £20.25, Boxed built and tested £27.00.

The Communicators

S.M. HOUSE, SCHOOL CLOSE, NOISE SQUELCH squelches rig when noise is high. Allows reception between
CHANDLERS FORD INDUSTRIAL ESTATE, noise bursts Type NS1000, PCB kit £7.25, PCB built £10.25.
EASTLEIGH, HAMPSHIRE SO5 3BY. VAT & P&P INC PRICES

Delivery within 14 days subject to availability. 24 hr ans N

UNIT B6, MARABOUT INDUSTRIAL ESTATE,  mmmm
g DORCHESTER, DORSET. TEL: 0305 62250 e

TEL: 0703 255111 TLX: 477351 SMCOMM G
FAX 0703 263507
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DEWSBURY ELECTRONICS

IF IT'S FM
IT MUST BE
DEWSBURY

A FULL RANGE ALWAYS AVAILABLE

APPROVED

TRIO

DEALER

TS4305 WITH FM £995

_IﬂiES?ED ‘"!E'I!
TRIO R5000
£895%

INC. VAT &

TS530SP WITH FM £895 CARRIAGE

DEWSBURY ELECTRONICS the first and last name in FM for HF amateur radio, offer FM for the TRIO
TS930S, TS430S, TS830S, & TS530SP at no extra cost when your new transceiver is purchased through
us. All Transceivers carriage paid to UK mainland. DEWSBURY ELECTRONICS can also offer the FM
conversions for you to fit to your transceiver, or will happily fit it for you, for a modest charge. Please send
SAE for full details. ALSO FITS FT101Z series.

REPAIRS REPAIRS REPAIRS DEWSBURY ELECTRONICS are delighted to be able to extend their
renowned repair service to all, whether or not the equipment was sold by us or by others. Modest charges,
guaranteed repairs. Equipment collected and delivered anywhere in the UK and fully insured. Please write or
phone before dispatching equipment.

MORSE = MORSE + MORSE + MORSE + MORSE + MORSE + MORSE
In addition to the two Star Masterkeys,
DEWSBURY ELECTRONICS are now able to
supply the Range of Vibroplex Keys.

S.AE. for illustrated list and prices.

Special deals for Star Masterkey and V IBR

Vibroplex.

“The Olgést Name In Amateur Radio”

Stockists of: DAIWA = DATONG = ICS = AEA = BENCHER = VIBROPLEX = POCOM = MET ANTENNAE
MICROWAVE MODULES = BNOS = TELEREADER = JRC = ICOM = YAESU

Dewsbury Electronics, 176 Lower High Street, Stourbridge, West Midlands.
[ | Telephone: Stourbridge (0384) 390063/371228 m

VISA Telex: 337675 TELPES G
B Instant finance available subject to status. Written details on request.
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C.M.HOWES
COMMUNICATIONS

e
139, Highview, Vigo,
Meopham, Kent,

DA13 OUT England.

Fairseat(0732)823129

ASLS External Filter kit: £14.90
CSLA4 Internal Filter kil £9.90

delivery is normally within 7 days

FANFARE FOR NEW GOODIES!

We are pleased to announce two new dual bandwidth filters to enable you to enhance your recever. The ASLS simply plugs
nto the speaker or headphone socket of your radio, while the CSL4 fits within the set, (ie DeRx). Both feature a 300Hz CW
bandwidth and fast roll-off for sharp selectivity on speech modes. These filters give improvements with every radio (FM, SSB
and CW) we have tested to date So you can have some fun with a constructional project, and upgrade your station too!
A bled PCB jule: £22.50

DcRx Direct Conversion Receiver for CW and SSB reception, versions available for

160, 80, 40 or 30/20 Meters) £15.30 £20.90
TRF3 Shortwave Broadcast receiver using TRF principle £14.50 £19.90
CTX8B0 and CTX40 QRP CW Transmitter for BOM and 40M bands £13.40 £19.40
MTX20 20M CW Transmitter, adjustable power up to 10W RF £21.90 £27.70
CVF VFOs for above TXs (one version per band) £9.90 £15.90
HC220 and HC280 2M to 20M or BOM transverters, 10W RF £52.50 £83.50
AP3 Automatic Speech Processor with VOGAD level control £15.90 £22.80
CM2 Quality microphone kit with electret mic and VOGAD £11.20 £15.20
CTU30 Antenna Tuner, with balun, all HF bands up to 30W £24.90 £29.90
S$T2 Sinewave side-lone/practice oscillator 1W audio £8.60 £12.90
XM1 Crystal Calibrator, 8 o/p markers, usable LF to UHF £16.80 £21.90

Tuning capacitors for the DcRx receiver (except 160M version) are £1.50 each, you need two per receiver. One of the
same devices can also be used for the CVF

All the above kits are to build PCB modules. They include a circuit board, full instructions and all board mounted
components. For more information on the above, or the rest of our range, simply drop us a line enclosing an SAE
We will send you a copy of our catalogue. and an information sheet on any kit you are particularty interested in

P&P is 90p per order. Expont prices are as above, but add £2.00 per kit for airmail delivery outside Europe. UK

73 from Dave G4KQH, Technical Manager.

EASY TO BUILD KITS BY MAIL ORDER

A bled PCB dule: £15.90

Kit Assembled
PCB

25 The Strait
Lincoln, Tel. 20767

J. BIRKETT -

RADIO COMPONENT SUPPLIERS

9 5 O LN2 1JF)
600 PIV 25 AMP THYRISTORS (SCA'S) i £1.50.  hed artners J.H. Birkett.
30 AMP STUD MOUNTING DIODES 100 Pwv i § J L Birkett.

400 Pw i 60p, 400 Pw 15 Amp Thynsiors
each.

1N4007 WIRE ENDED DIODES 1000 Prv | Amp (v 6 for 50p.

BRIDGES 100 Prv 10 Amg (1 Gﬁj). 100 P 20 Amg (0 £1.30.

EURO CARD I.C. BOARD 6 - 3% 1 Holes with 10. 10 Pin Stackable | C. Dil Sockets o+ £1.30.
MINIATURE WIRE ENDED RF CHOKES In UH 0 18, 0.47.062.056.091.15 16, 1.8,27 36,56,
39, 62, 82, 91, 150, 200uh. Al (« 10p each.

LOW PASS FILTERS 10 7MHz i 3 for £1.

VERNITRON 10.7MHz CERAMIC FILTERS (' 6 for £1.

TRANSMIT-RECEIVE SWITCHING PIN DIODES VHF 5 for 60p, UHF 5 for 75p.

BFW16A LOW POWER VHF TRANSISTOR .

MULLARD FERRITE RING FX1554 (+ 20p, MULLARD TWO HOLE FERRITE BLOCK FX2049 i1

, SIEMANS TWO HOLE FERRITE BLOCK  20p.

NS TRANSFORMERS 240 Volt Input. Type 1 24 Vol Tapped Al 14 Vot | Amp 1 £1.50 (PP
75p), Type 2 6 Volt 5 Amp (« £2.50 (P P. 75p). Type 3 12 Vol 1 Amp Twice (« £2.50 (P.P. 75p). Type 4
18 Vo 3 Amp (« £2.50 (PP £1).

X BAND GUNN DIODE i £1.65, X BAND SCHOTTKY DETECTOR DIODE Like 1N23 (v 40p.
X BAND TUNING VARACTORS 2p! or 4p1. Both (@ £1.65 each.

FETS J304 (v 6 for £1, 4230 (« 5 for 60p, BF256 1+ 20p, 2N3819 (v 20p.

RF POWER TRANSISTORS BLYS5 (1 £2.50, BLY97 @ £3., BFR&4 (1 £4,

STRIPLINE 2GHz TRANSISTORS NPN (i 3 for £1.15.

WOOD AND DOUGLAS KITS AVAILABLE BY POST AND FOR CALLERS ACCESS AND BARCLAY
CARDS ACCEPTED, P.P. 60p UNDER £5, OVER FREE

WORLD RADIO TV HANDBOOK 1987
* 1987 EDITION NOW IN STOCK *

Recogrzed as one of the mos! comprehensive, up-to-date publications on
the world's long. medium and shortwave radio and TV slations, the 1987
edition of WRTV 15 complelely rewised for easier and quicker access. In
minutes you can identity fransmitting stations in each country, including
frequencies, power, callsigns, and locations. Whether you want to stay
current with polincal events in Alrica, cultural happenings in Europe, or
music anywhere on earth, WRTV saves you hours of searching and gives
you more ime to histening. And 1o improve the quality of listering there is a
careful survey of leading brand receivers
Price £17.95 post & packing FREE

GUIDE TO UTILITY STATIONS 1987
Mow lists 14, 817 SW Irequencies Aero, CW, Fixed, Commercial, RTTY, FAX, etc. stations, plus callsigns
and much more. The mos! compeehensive frequency book avallable. £19.95 + £1.65 p&p.
SCANNERS A VHF/UHF Listener s Guide with frequency lists, £7.95 p&p FREE
A TV-DXers Handbook New edition of the leading book on the subject. £5.95 p&p FREE
MARITIME RADIO HANDBOOK Tune into the world s shippang. Lists 100's of frequencies. £12.50
+ 65p pap
COMMUNICATION SATELLITES Comprehensive and detailed book on all the satellite stations thal
can be recewed. £13.25 + £1.65 p&p

Two or more books Post & Packing FREE (UK and Eire only). m

Ask for our new 1987 tree catalogue of all books.
Delivery normally from stock within 14 days.

INTERBOOKS
PWD21, Stanley, Perth PH1 4QQ.
Tel: (0738) 828575

now, better than ever, the NEW TRIO TR751E
2 metre multimode!
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THE LONDON AMATEUR EMPORIUM

191 FRANCIS ROAD
LEYTON - E10 6NQ - LONDON

PHONE
01-558 0854

FOR EVERYTHING RADIO TELEX 8953609 LEXTON G 01-556 1415
OPEN MON —
SAT 9AM — 5.30PM a0
INTEREST FREE
HP FACILITIES AVAILABLE
ON MANY ITEMS TR
FOR ICOM PROMPT MAIL ORDER s FOR YAESU
_ icoMm  R7000 25MHZ-2000MHZ £425 - YAESU FT 290 MKII
IC28E/IC48E -t SPECIAL OFFER!! A NEW g
s TN ©) P - FREE VERSION
VERY LATEST MINI-MOBILE =] : ARA 500. L .
25/45 watts. RX 138-177dMHz | [FEEEes o WUE ACTIVE ANTENNA PORTABLE \\e#
£££ unbelievable value. WORTH £139.00 INC. NICAD T
£957 & CHARGER

ICOM MICRO 2
HANDHELD

ICOM IC-02E

£854
£275 SPECIAL OFFER

PORTABLE-AM-FM
144-174MH:z

108-136MHz #
150KHz-2194KHz

SONY AIR 7

R71 FOR £825
& RECEIVE AN ARA 30
FREE
WORTH £129

SONY ICF 200D

76-108 MHz #
116-136 AIRBAND
160KHz-29995MHz

™ -
INC PSU

AM - SSB 32 MEMORIES

WIDE RANGE OF YAESU/ICOM,
TRIO/KENWOOD, HF., VHF., UHF.
SCANNING RECEIVERS AND
TRANSCEIVERS IN STOCK ICOM ICA2 ALL
CHANNELS TX/RX 5 WATTS, 108-135 AND
175 MHz £450 — COMMERCIAL,
PROFESSIONAL, MARINE, CELLULAR
AND AMATEUR RADIO SALES AND
SERVICE.

ACTIVE ANTENNAS

LINEARS

FRG 8800 £575

FRG 9600 £475

FULL HF GENERAL
COVERAGE TRANSCEIVER

£1395

ﬁ@ dressler — ara 30 SPECIAL OFFER
S 10 ONLY D200S £925
200 kHz . . 2 D200 2 MTR 500W SSB
Professional electronic Gif oy with very wide D200S 2 MTR 750W SSB_SEE PANEL ABOVE
dynamic ranges Meets professional demands | D70 70 CMS 550W SSB £1030
both in electrefiics and mechanical ruggedness. CARRIAGE FREE — SECURICOR
120 cm lon ;’agﬁnhrg rod. Circuit is built into
waterproid 2.2 ok aluminium tube. Ideal - —_—
for cor-ilerciila le-receiving systems. £129. PRE AMPS NEW MODEI'S
See Re“ &, in fugust Issue p.15 MODEL FREQ. NOISE [GAIN  [POWER PRICE
- DRESSLER EVW1296C 1.25-1.3GHz 0912 6-18dB |100W £162
AR A 500 EVVI00SMD 430-440MHz  [05-09  5-18dB [500W PEP £124
EVV2000SMD  [144-146 0609 6-18dB [IKW PEP  |£124
ACTIVE ANTEN NA EVV200V0X 144-146 06-09 6-18dB |[700W PEP £112
50MHz to 1300MHz EV2GAAS 144-145 0609 f5-18dB [100W PEP  |£75
Gain 17dB Typical
TECHNICAL SPECIFICATIONS VV INTERFACE FOR ABOVE PRE-AMPS £31
FOR ARA 500
Gain 17dB Typical (14-17dB} » ™ I i >
Frequency Range 50-1300MHz
Noise Figure 1dB at 50-180MHz MODEL FREQUENCY NOISE GAIN PRICE
5dB below 300MH
bshiedal ot EWPA 560 50-600-16Hz 16.50B-1dB £19
2.7dB below 400MHz EWPA 560(N) 50-600-1GHz 16.5dB-1dB
3.0dB below 500MHz
38dB below 650MHz IP3 order +18dBM
£139.00 ERPA 129 125130 08 17-18dB £120
T e o WO TR | R s 430-440 05 15-180B £70
N 4-6dB _ 5
In‘l};zept Point 3rd Order: +18dbm at Input ERPA 144 144-145 0 16-184B ) £66
Post £3.00 or Securicor £7.00 extra ASA 12 0-1GHz Masthead Antenna Switch £59
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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 CBM64. Tape £20, disc £22. For VIC20 we have
our RTTY/CW transceive program. Tape £20.

RX-4 RTTY /CW /SSTV/ AMTOR
RECEIVE

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

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

BBC World map and locator shows daylight and
darkness zones and realtime clock updated as
program runs. Accepts input of lat/long, QTH or
Maidenhead locator, NGR or one of 245 place-
names. Prints distance, bearing, VHF contest score
and long patch details. Plots distant station and
great circle path on map. Runs on ELECTRON also.
Tape £7, disc £9.

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

Morse Tutor is now fully revised with every feature
to learn morse the quick and easy way. Graded
learning for beginners and 40 plain language texts
for test preparation. Tape £6 for BBC-B, ELEC-
TRON, CBM64, VIC20, SPECTRUM. The original
ZX81-16K program is still available at £6.

Logbook date, band, mode, call and remarks for all
your contacts. Easy to use, printout to screen or
printer, callsearch. For all the above computers,
tape £8.

RAE Maths All the practice and testing you need
for the exam. For all the above computers inc.
ZX81-61k, tape £9.

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 technical software pw, EY

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

/ AUDIO FILTERS N\
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 i contains an automatic
notch filter which can remave a "'tuner-upper” all by itself
Model FL2 is exactly the same but without the auto-notch, Any existing or new FL2
can be up-graded to an FL3 by adding Model FL2/A conversion kit, which is a stand
alone auto-notch unit. Datong filters frequently allow continued copy when

otherwise a 050 would have to be abandoned - —=
\ —

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

ACTIVE RECEIVING ANTENNAS

Datong active antennas are ideal for

modern broadband communications -
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 (illustrated) for outdoor use

® very compact, only 3 metres overall length. ® orofessional performance standards.

Prices. Mod+! AD270 (innor use only] £51.75 Both prices include mains power unit.
Modei AD370 (for cutdoor usel £69.00 -

MORSE TUTOR

ihe uniguely effective method of
improving and maintaining Morse
Code proficiency. Effectiveness
proven by thousands of users world-wide
L] Emmise anywhere, anytime at YOur convenience T
® Generates a random stream of perfect Morse in five char
erates a rai tr acter groups
L] Q?O 5 unique "DELAY control allows you to learn each charaf_‘tgr with its correct
hl%h spetid q:t;nd ?_':?n with a long delay between each character and as you improve
reduce the delay. The speed within each character always remains as set
i I:ndependenr "SPEED" contral, onthe
eatures: long life battery operation, compart size ice: £56
built-in loudspeaker plus personal earpiece ' Prics! 35
Our full catalogue plus further details of any product are available free on request
Al prices include VAT and postage and packing. | Barclaycard,
Goods normally despatched within 3 days subject| _VISA |8 Access Orders —
to availability === Tel. {0532) 744822

write to dept. P.W.
DATONG Clayton Wood Close
ELECTRONICS West Park

i/‘"‘/f/

=

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

H. F. Rx M118. compact aircraft Rx tlunes 150/510Kc & 2/18Mc/s in 4 bands reqs 28v DC
or 28 & 220v DC as BFO, Cal, Crystal Fitter, uses 12 min valves, film scale tuning, tested
with circ. £85 DISH AE 32" dia 5" deep some perforations dural new. £24.50 PRE SEL
UNITS. HF tunable 2/29Mc/s in 4 band direct cal with s m. dial 75 ohm infout on 19" panel.
£24.50 AERIAL AMP provides 4 O/Ps from single VP for use in freq range 162/174Mg/s as
two slage fransis amp on each O/P regs 1228v DC as N type connec approx size
6'2x612x214", these unils were intended to operate sonar bouy Fxs can be adapled to
other freqs. £16.50 VHF AERIAL /4 wave 29° long nom 125 Me/s for aircraft mounting with
insul base & connec for coax. £8.50 VARIACS 240v O/P 0 to 270v at 8 amps for int mount
£35 ELEC MULTIMETERS Services type CT371 see list for spec. £75 Rx IF UNITS.
spare units for UHF Rxs sell contained except for ext power /P freq 23.975 as 1 stage at
this freq & 3 at 1.975Mc/s inc L.O. crystal, as det & AF oul uses 10 min valves, £17.50 H.T.
& L.T. POWER UNIT. 240v I'P HTs 400v 300Ma & 350v 200Ma 150v slabe, 150v bias,
50v DC as two LTs 6.4v at 3.7 amps. size 16<8=9" new cond. £45 ROT INV 18v DC /P
gives 230v AC out at 180 walts sine wave new cond. £45 PANEL METERS. 500Ua scale
0/500 2" dia. £2.50 1 Ma scale 0/10 134" dia. £3.50 100 Ua scale 0 to 100 2V4" dia. £4.50 all
new. CRT IND UNIT special purpose sonar ind with dual beam 5° sq tube P.7 trace as int
EHT but regs ext HT & LT modular contruction approx 40 sub min valves with circs. £35
TUNER HEAD tunes 88/108Mc/'s with 10.7 megs out reqs 12v Dc new. £6.50 CAR
AERIAL CB type 27Mc/s approx 15" lon%-g.-bbef element with base col and univ mount
13ft RG58 with plug new. £6.50, CRYSTALS mixed types & freq all new. 50 for £8.50 also
on list High power photo flash equip inc conds & Flash Tubes. High power photo flash equip
inc Caps, Flash tubes elc

Above prices include Carr/Postage & VAT, goods new or in good cond. 2 »18p stamps for

List 39. Allow 14 days for delivery.

A.H. SUPPLIES

122 Handsworth Rd, Sheff. S9 4AE. Phone: 444278 (0742).

10

that there 15 a real difference at
Cricklewood Electronics. That's why you
should never be without the FREE
CRICKLEWOOD  ELECTRONICS  COM-
PONENTS CATALOGUE, for sheer vanety,
compentve prices and service from the UK 's
number one 100% component shop. No
gummicks, no gadgels of computers, |ust
components, millions of them, all easily avail-
able by mal order, callng or credit card
telephone orders. Just pick up the phone {or
a penl to get your FREE copy now (no SAE
required]. You have nothing to lose.

CRICKLEWOOD ELECTRONICS LTD.
4 Crickbewood Broadway NW2 3ET.
01-450 0995 & 01-452 0161

ALL MAJOR CREDIT CARDS ACCEPTED
Telex 314377 Phone or write today
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Thinking of buying . . ..

Power Supply ?

e —
. MMM grasaen MOWER PR
P gy

o

The Power Supply. It's probably the most important bit of gear in the shack. It's the base that everything else is
built on top of. As that base, obviously, any inadequacies in the power supply will be seen as 4 degradation in
the performance of anything that's connected to it

For example, a noisy power supply can cause both a horrible buzz on the transmitted audic and a reduced
receiver sensitivity. Another example is when you connect a linear amplifier to a power supply that is just not
man enough for the job — the power supply output voltage drops at peak transmit so you have less output
power and a non-linear amplifier (more TVI).

Most radios are supplied without an integ{ral power supply, the resultant savings in weight, bulk and cost make
the radio more versatile and affordable. To use that radio at home you need a power supply of some sort and
most radio amateurs cut corners when choosing this “accessory”.

Don't think of it as an accessory. If you cut corners all of that expensive radio performance can be lost. You
may even blow up your nice new radio. How many Hams can tell the story of the £500 radio thal went up in &
puff of smoke when they connected a twenty quid power supply to it. The repair bills can be horrendous (£14
an hour plus parts)

When choosing a power supply, check the specs. Just like you would if it were a radio or a lingat. Protection,
ripple, mains input voitage, shutdown. continuous versus peak. If you get confused by the terminology ask a
friend — or better yet read the revues

Wherls y?u see what's available then you'll probably be looking at one of three types (20 1o 30 Amps is the most
popular):

The BNOS 12/25A has a continuous output rating of 25 Amps %at 13.8V) yet can be used intermttently at thirty
amps. In addition to this beefy output, it has a whole host of protection features

Daiwa Power Supplies are imported from Japan, Their comparable model has a continuous output of only 20
Amps yet a rating of 30 Amps peak. As with all imported equipment check that the transformer is really rated for
240V not 220V, it makes a big difference when you look at Power Supplies.

BNOS's domestic competitor is Drae. Their top of range model — the unmetered 24A - nas a inaximum output
of 24 Amps and a continuous rating of 18 Amps and, for some reason. a non-standard outpiil voltage of 13.5
Volts.

As you can see from the table, the 12/25A is a comprehensively protected Power Supply Unit that is specifically
designed for the radio amateur. When you look at Power Supplies, don’t compromise quality -- buy BNOS.

BNOS 12/25A SPECIFICATIONS
Input Requirements 240V AC 50 Hz (+10%)
QOutput Voltage 13.8v DC
Maximum Output Current 30 Amperes (( current shutdown)
Continuous Current Rating 25 Amperes
Regulation 0.1% for 10% change in input
Ripple <20mV al max output (2mV typical)
Protection Fealures Overvoltage, 100% Foldback Current,

Radio Frequency Interfereince. Back EMF

Weight 9 Kilos
Dimensions H 190mm > W 165mm = D 330mm

Buy B.N.O.S._“

Anything else is a compromise!

B.N.O.S. Mill Lane, Stebbing, Dunmow, Essex, CM6 3SL.

ELECTRONICS
LIMITED
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THE SCANNER
SPECIALISTS

THE VERSATILE SCANNER
i * Covers: 60-180MHz,
380-520MHz
* AM & NFM on all bands
* Search & store of active
channels
* Channel activity counter
* 70 memories
" 12v dc & 240v ac

( THE PROFESSIONAL SCANNEFI (AOR 2002 )
* Basic coverage 26-520Mhz THE WIDER RANGE SCANNER
" AM. NFM & WFM * The receiver with the most
Expandable from 100kHz to Megaheriz tor your money
1.4GHz with 5SB and CW * Covers 25-550MHz, BOOMHz-1.3GH:z
Computer control ophons * AM & NFM & WFM on all bands e
: * IF output terminals * Computer interface socket
* Specifications set by * 20 memories
professionals * Compact size
* 12v dc operation
g £6an ) |- Bsae £487
s N\ e
N
REVCO RS-2000E ( BECENCY HX-850E

“2/9 J

" IE SMALLER HANDY-SCANNER

*C e i o-'WuwiHz or 60-90MHz plus

1 Y L, 406-496MHz

Y N.‘M on all bands

il sean & search functions

" &J memories
“ONLY 25"x55"=2"
* Nicads, charger & BNC whip

antenna included
£279

JIL SX-200 .

THE SUPERIOR "CAN, =

-~

"he ¢ ce of the professionals el ettty L

" aven reliability 30.500MHz y well made and very gooc AR
*f oavers: 26-88MHz, Also avasiati ‘nm:w: spoke nest. 25-500MHz wilh sty paronmance IV

108-180MHz, 380-514MHz desgned tor Transrting u S N
* AM & NFM on all bands PRE AMPLIFIERS A |
* Positive action keyboa{d sursiy have no gam. S pre-amps are offen desrable One 7 J_," |
. 16 memaories iifies the weak ignals bul not the nose gensralid |

12v de & 240v ac * New ranqe of high performance broadband amplifiers

£325 ) |  om REVCO now available. ASK FOR DETAILS * )

r
4\

DON'T FORGET THE ANTENNA!

ot .:AREX ELECTRONICS

Extensive range af PYE radmelepfw spares — S.AE. for hist.

RIBUTOR OF REVCO PRODUCTS. PRICES INCLUDE UK P&P and 15%

7 NORVIC ROAD, mRSWOHTH TRING, HERTS. HP23 4LS.
0296 668684, Callers by anr only.
VAT Ask for details of our interest free credit.
Ask for our secondhand scanner bargain hst
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AMATEUR ELECTRONICS UK

aanm R.A.S. (Nottingham)
G1RAS Radio Amateur Supplies
G8UUS Tel: 0602 280267
Visit your Local Emporium
Large selection of New/Used Equipment on Show
AGENTS FOR: ACCESSORIES:
F.D.K. Welz Range
AZDEN Microwave Modules
ICOM Adonis Mics
YAESU Mutek Pre-Amps
ALINCO Barenco Mast Supports
KEMPRO DRAE Products

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

3 Farndon Green, Wollaton Park, Nottingham NG8 10U
Off Ring Rd., between A52 (Derby Road) & A609 (likeston Road)
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/A Books for AL 'ji”ll N ‘Iﬁ/ﬁ-{.-.
.. radio amateurs R" €S ; g
YAESL Ccissgﬂ
MAS"E'

THE

ELLIOTT ‘HAM SHACK’
ELECTRONICS

— for the Radio Enthusiast JAYBEAM
j@ . , _ AMATEUR
AR ) ANTENNAS

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

N>

Low Pass Filter
Battery or Mains

* Moeasuring typically 2Hz - 1.5GHz +*
* Sensitivity <50mV at 1500MHz *
* Setability 0.5ppm “
* High Accuracy *
* 3 Gate Times *

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

METEOR 100
METEOR 600

METEOR 1000
METEOR 1500

(100MHz)
(600MHz)

£117.30
£148.35

Factory Calibrated
1-Year Guarantee
0.5" L.E.D. Display

(1GHz)
(1.5GHz)

HIGH PERFORMANCE
HIGH RELIABILITY
LOW COST

EX-STOCK
DELIVERY

£204,70
£232.30

ALSO: FUNCTION GENERATOR ® COUNTER-TIMER ® PAL PATTERN GENERATOR ® DIGITAL MULTIMETERS

= Designed and
a— manufactured
N in Britain,

B Black#Star

BLACK STAR LTD, 4 Stephanson Road, St. Ives,
Huntingdon, Cambs. PE17 4EB, England.
Tel: (0480) 62440 Telex: 32762
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MICKOWARVe MooULeS WD

LINEAR AMPLIFIERS FOR EVERY OCCASION

AVAILABLE NOW
- THE NEW
50MHz TRANSVERTERS

WITH EITHER 144
OR 28MHz IF’s.
ONLY £289.80 inc VAT.

MM144/30-LS MML432/30-L MML144/100-S
PRICES (incl VAT) ¢
MML144/30-LS  2m 30W Linear, 1 or 3W input 98.90 B
MML144/50-S  2m 50W Linear, 10W input 106.95 B
MML144/100-S  2m 100W Linear, 10W input 149.96 C
MML144/100-HS 2m 100W Linear, 25W input 159.85 C
MML144/100-LS 2m 100W Linear, 1 or 3W input 169.97 C
MML144/200-S  2m 200W Linear, 3, 10, 25W input 369.84 D
MML432/30-L 70cm 30W Linear, 1 or 3W input  169.05 C
MML432/50 70cm 50W Linear, 10W input 149.50 C
MML432/100 70cm 100W Linear, 10W input 33465 D

Post/Packing: B =£4.91, C =£5.60, D =£6.98

CLUB SECRETARIES PLEASE NOTE . . .
FOR CLUB LECTURES IN 1987 RING MICK, G4EFO ON 0403 730767 ;

MMLAS2/100 IF IT'S MICROWAVE MODULES IT'S GOT TO BE GOOD MML144/2008

MICROWAVE MODULES Ltd HOURS:

BROOKFIELD DRIVE, AINTREE, LIVERPOOL L9 7AN, ENGLAND MONDAY-FRIDAY
Telephone: 051-523 4011 Telex. 628608 MICRO G 9-12.30, 1-5.00
CALLERS ARE WELCOME, PLEASE TELEPHONE FIRST E.&O.E. Y,

\_ WELCOME

= : MAIL ORDER CO.
s Langrex Supplies Ltd.,
{ y Climax House,
—— 159 Fallsbrook Road,
-~ ) ’ Streatham, SW16 6ED.
COMPA? SPECIAL EXPRESS
] MAIL ORDER SERVICE
po g
L4 E
SpaCESd\ ) az31 275 | eman 250 | PLS19 600 | 6aKs 599 | 6KDS 2%
i M P . L& 150
O ANTENNAS T A L Tl N
Design That y DY802 150 | gy 275 | pyer 150 | BANS 475 |67 250
Works! AQ6 20, 2 EI. and  Ele. ESACC 1033 | pyag 175 | pyaz 150 |BaNBA 350 |6L08 750
4 BAND. 6,10, ~ M | EVBOF 12.05 BAOS 325 |6a7 s
v Eaoor 1202 leves 175 | PY83 125 | gha2 200 | GRHHABKNG
AQ40, 7 c'>. wu M! NEW Eadces iz (EYSOOA. 300. )RR - 2Ad 86 8 | 10.00
"y - 1 M 7G 875 7 300
CLOSE COUPLED — HI'Q’ — CAPACIT. * AT _OADED YAGI Eors0  1o0 |EZB1 150 |PYBO 150 |gaTe. 1 |escr 278
%scian‘ Features: 4 EBF89 150 | GYsm 300 | PYBO) 150 | BAUSGT 500 gssil(?? 35
Unique Altron fully sealed coils for max.s. “ility. Eg?:;a 22 E%gg :'g gg:g%_’fo ;g% m %% BSLIGT ;ﬁ
@ Resonant length elements for impre .« «C.4R (1:1). ECC35 450 |GZ34 4.00 | QOVO3-204 687 325 | 6SNIGT 300
@ Selectively detuned for optimum pei. mance and gain. (No el 37 | Ge bl P T 1B ey 23
gimmick quad. needed). ECC83 175 | KT66 15.00 5 .00 g@; 5.00 sueA i.g
trim ith lock € an res. ECCBS 175 | KT77GOLD12.00 | QY0312 6.80 150
@ Ninimized mind load and wer. - ' SEE REVIEW BY s b mGoNmm e Gm S AR (8l BN
¥ ECCH 893 b 15. ¥ .24 :
@ Double insulated elements. G4HCL IN APRIL ECF80 150 ga:‘.: 3;2 ggg: g.g %N)?A g.g :%Q:; ig
ECHI5 3.00 ; '
Typic “ormance HAM RADIO TODAY ECHa2 350 gca 250 | U9 37 g:éﬂ :g :ggs’?“ ?‘:
e ECHE1 a0 03 250 | U2s .50 i
ANTENNA MODEL AQ6-. " = AQ6-20/3E AQ40/2E ECL8O 150 | PC86 250 | U26 250 ﬁ 600 135::‘ 2000
Fond Gon 04 T S TV T R IR el umme o ug e
" ECLBE 1.75 97 1.75 | UBF&9 150 A
ot Seck U e 15 B L EF37A 500 | PC300 175 |UCHaz 250 |6C4 125 | 30P19 250
Side Null Db ] 5 bl EF38 275 | PCF80 200 |UCHBY 250 | 606 350 | 30PL13 180
: EF41 350 | PCFa2 150 |UCLe2 1.75 | 6CB6A 250 | 30PLIA 180
|VSWR (Typecall 1 L1 __t EF42 450 |PCFB6 250 |UCLB3 275 500 5728 55.00
Weight T 5 b 12 b 12 |b | EF50 250 | PCFBOT 250 | UF89 200 | 6CLE 375 | B80S 500
Wind Load T 7 1 fer e Mo Iso|ua s |l U a7 am
“12438m “r28%m EFA0 175 |PCFB0B 170 | Uv#1 400 | 606 350 | 8124 4150
Tormeig Sadus 113 LaiiaD) iz £FB6 350 [PCH00 300 | UYSS 225 | 6005 750 | 813 &.00
EFg1 295 | PCLE2 200 |VRIDS30 250 |6DQEB 475
PRICE + P& ™ £114.50 (£4.50) £169.00 (£7.00) £149.50 (£7.00) EFgz 637 | PCLAS $.00 | VIS0 . 250 | GEAS 20 | 24 2.0
! § ’ ' ' 4 EF183 200 | PCLBA 200 | Z759 2500 | 6EHS 185 | 9314 1850
P8 okaveof VAT, Toms CWO. Accses. Vi fa dm|mm o mw oam (e e e G
H30 175 3 . i B
W DL N - WE MAKE — WE SELL - DIRECT. ELsa 250 [EELBES R [ e T |, 2 e 29
> * EL33 4.00 .
EL34 400 | PFL200 250 | SR4GY 550 | BJS 450 | 6080 14.00
cﬂm You Get Best Value ! EL36 250 | PLI6 250 | 5U4G 300 | 6J6 8% |e1ea 1200
: ELLB0  25.00 | PL81 1.75 | 5V4G 250 | 647 47 |6 12.00
ony "'“‘59"‘" ALLWELD ENGINEERING EL8Y 525 |PLE2 150 [5Y36T 250 [GIBGA 650 10,00
Sat Jar' "5 D EL84 275 | PLE3 250 3 400 | BJESC 750 | 68838 1250
3 UNIT 6, 232 SELSDON ROAD, ELSS 275 | PLea 200 | 524GT 250 | BUSEC 750 | 6973 750
ES S. CROYDON CP2 6PL Ge s o gn am s im e
= 2 L9895 2.00 . 1
Telephone: 01-680 2995 (24hr) 01-681 6734. EL360 1850 | PL509 6.00 | 6AHE 500 | 6KS 300 | 7360 10,00
1 Open daily to callers: Mon-Fri 9 a.m.-5p.m, g g ﬁ
STOCK ITEMS NORMALLY DISPATCHED WITHIN 7 DAYS l! Valves, Tubes and Transistors - Closed Saturday i
— — — = = ] Terms CW.0. only, allow 7 days for delivery. Tel. 01-677 242477, Prices correct
Prices excluding Quotations for any types not listed S.AE Telex when gaing
VAT add 15% Post and packing £1.00 per order 945708 to press
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WRI TE ON . . . the page where ybu have your say

Public Service

Sir: Having just come
through one of the coldest
periods when many villages
have been cut off from the
rest of the country by deep
snow, the thought has
occurred as to whether
amateurs really are providing
a complete and proper
service to the public.

What if a villager comes to
an amateur in an isolated
village and asks for a
message that he is safe and
well, to be passed to his
family elsewhere, because
the phones are not working
and the mail can’t get
through? At present he has
to be politely told although
the amateur may be sitting in
front of over £1000 worth

communications equipment,
he cannot pass a simple
message to give relief to the
villager and his family
because of licence
restrictions.

None of the other major
English speaking nations i.e.
Canada, USA and Australia
have these restrictions and,
at a moments notice in any
case of need or disaster,
individual amateurs can
swing into action and
provide a much needed
service of message handling
for the public, via what are
known as Third Party Traffic
Networks.

In addition to the provision
of much needed timely relief,
public traffic handling is one

LAUGH WITH BARTHES

THERE 'S S0 MUCH NEEDS DiGaiNgG IN THE
«T?ﬁ\ig -R'_.;x‘r DEAR ' i Nﬁ
introducing the public to
amateur radio and so
showing that we are a
service and not just an
expensive hobby.

There is no doubt that a
demonstration of satellite
communication to the public
can generate a lot of
interest, but a member of
the public who has just had a
message confirming that his
family is safe will have a
much greater appreciation,
and more important,
understanding of what
amateur radio is all about.

Special event callsigns

form of third party but are of
no use for emergency traffic
as most disasters do not
give 28 days notice of when
they are going to happen.

With increasing general
pressure on spectrum, in
future there will be a greater
need for amateurs to justify
the occupation of their
bands. A full and strong
tradition of public service
would fill this need and
provide a much improved
public understanding of
amateur radio.

Mike J. R. Wade GBOGO

of

sophisticated of the best methods of

have been described as a Rye. E Sussex

PW COMMENT

The New PW

AS ANNOUNCED LAST MONTH, we shall be making some
changes to Practical Wireless, commencing with the May issue.
Some of our special features for DX listening and viewing
enthusiasts will be transferring to the new Short Wave
Magazine, and some of SWM's regular columns aimed at
readers (whether licensed or not) whose specific interest is
amateur radio will be crossing over into PW.

The most sweeping changes in PW will be in On the Air.
Reports of happenings on the h.f. amateur bands will be
compiled by Paul Essery G3KFE, while those on v.h.f. and
above will be the province of Norman Fitch G3FPK. The
present Amateur Bands column written by John Fell GOAPI will
disappear, though John will not be severing his connection
with the magazine,

Ron Ham’'s column on RTTY will continue more or less
unchanged in PW, but his present VHF Bands feature will be
largely reorganised. The broadcast Band Il DX reports will
transfer to SWM, and the remainder of the feature, which is
staying in PW, will deal with propagation reports from h.f. to
u.h.f., including beacons, amateur, CB and broadcast bands,
plus solar and barometric observations. Ron's TV column will
be transferred more or less unchanged into SWM.

Amateur satellite happenings will continue to be reported in
PW by Pat Gowen G3IOR, but his news of other satellites and
space events will cross into SWM. Brian Oddy's
comprehensive coverage of stations heard on the long,
medium and short wave broadcast bands will also be moving
into SWM, but a brand new feature in PW will give a brief
round-up of the most important happenings on the broadcast
bands.

Short Wave Magazine's counterpart of On the Air will be
called Seen and Heard. As already mentioned, it will include
contributions by Brian Oddy, Pat Gowen and Ron Ham, but
there will some new columns, too. These include Amateur
Bands Round-up by Justin Cooper, and a data communications

column called Decode, covering RTTY, AMTOR, packet, FAX,
etc, compiled by Mike Richards G4AWNC.

Among other features to be found in the new SWM will be
reviews and regular buyers’ guides to receivers and scanners,
news of broadcasting stations and studios, and a "'Starting
Out” series for newcomers to short wave listening. And there
will be occasional simple constructional articles on antennas
and receiver accessories, too. There are other ideas “‘in the
pipeline’’, but more about those when they're fully developed.

And what other changes shall we be making to Practical
Wireless? Well, in response to recent pleas from our readers,
more constructional features are planned, plus more articles
on repairs, renovation and fault-finding. Again, we have a few
more ideas up our sleeves, but these are still being finalised at
the moment.

As | said last month, these changes are bound to upset
some readers, who would prefer things to remain as they
were. We hope that you will find one or other of the two
"new’’ magazines to your liking (or better still, both, but we
appreciate very well that for many readers, money is pretty
tight).

Subscribers to PW who would prefer to transfer the
remainder of their current subscription to SWM can do so, and
will receive the same number of issues, at no extra charge,
despite the higher rate for that title. Subscribers to SWM who
would rather transfer their subscription to PW can also do so,
but for them the money value of the unexpired portion of the
subscription will be credited, to allow for the higher rate at
which they paid, and their subscription extended accordingly.
For readers wishing to subscribe to both titles, a special rate
for UK subscriptions of £27.00 will be offered, giving a 10 per
cent discount on the normal rates (£13.00 for PW, £17.00 for
SWM). For overseas readers, where the surface mail rates are
£15.00 and £17.00 respectively, the special combined rate

will be £29.00.
Geoff Arnold G3GSR
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Listening In

Sir: | feel | must support Mr
Thomson (PW Feb '87) in his
call for Practical Wireless to
cover more than just
Amateur Radio.

| for one would like to see
some magazine deal with
utility stations, though |
realise that the listening to
these stations is a rather
grey legal area. Having said
that, the multitude of
weather stations provide
interesting clues to
propagation conditions and
are no more illegal to listen
to than WWV.

Listeners are obviously
interested in these stations
as the sale of scanners and
frequency lists for both h.f.
and v.h.f./u.h.f. proves, so
perhaps they might deserve
some space.

Matthew Probert
Basingstoke

Sir: It's not very often that |
decide to put pen to paper,
but after reading M.
Thompson's letter (PW Feb
'87) | felt that | must write
and chip in my two
penn’orth. | would like to say
how much | endorse the said

gentleman’s comments
regarding the lack of material
in your magazine printed for
the benefit of the Short
Wave Listener.

lam a keen s.w.|. and,
although | listen to the
amateur bands, | have no
wish to become a radio
amateur.

| am fairly confident in
saying that there are many
more s.w.l.s in the four
countries within the British
Isles than radio amateurs.
Whilst not wishing to incur
the wrath of the amateur
fraternity, | am raising this
point because thousands of
these unheard radio
enthusiasts must surely buy
PW, if only for the excellent
“On the Air"" feature.

What | am really
suggesting is that you
include a regular feature on
the hobby of short wave
listening, incorporating
articles on antenna
construction, how to get
started, receiver alignment,
hints and tips, the list is
endless. Maybe even a PW
Short Wave Listening Club?

L Smart
Trelewis, Wales
Your wish is our
command.—Ed.

voucher for a‘:w\r other letter published,

letters are not

ily those of Pr:

Send your letter to the Editorial Offices in Poole,
the address is on our Contents page. Writer of
the Star Letter sach month will receive a voucher
warth £10, to spend on items from our PCB or Book
Services, or on PIW back numbers, binders, reprints or
And there's a £5

Letters must be original, and not duplicated to other
magazines. We reserve the right to edit or shorten any
letter. Brief letters may be filed via our Prestel
Mailbox number 202671191. The vimp:pmm
/ 55,

Looking Back

Sir: | was delighted that you
published G4NJPs response
to my letter in your
December issue as it amply
illustrates the apathetic “'live
and let live'" attitude of a
number of RSGB members.

| received an enormous
number of supportive letters
from individual members,
secretaries of affiliated clubs
and even area
representatives. None of
these, | am happy to report,
criticised the voluntary
committees but rather the
HQ organisation. Because
one qualifies as a
“volunteer”” does not
automatically mean that you
are a qualified administrator.

The RSGB, | am told,
represents only about 43
per cent of licensed
amateurs. Let's improve on
this.

The December AGM
brought out the feelings |
expressed about proxy
votes and pressure from the
attendees compelled the
Council to abstain from
exercising this undemocratic
practice.

Had | insisted, in my
business, that employees of
less than five years’
standing had no voice in
management decisions |
would have long since been
bankrupt.

Vic J. Copley-May G3AAG

Petersfield

Sir: Full marks for your
feature "' Trials of a New
Licensee". Also full marks
to G1SGB for his
doggedness in getting
started against such odds
and the factual way in which
he gives his sad but useful
information.

What a contrast to 40 ’

OUR SERVICES

QUERIES

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

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

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

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

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

5. Only one project per letter, please.

COMPONENTS, KITS
AND PCB’S

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

Practical Wireless, April 1987

CONSTRUCTION
RATING

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

Beginner

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

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

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

BACK NUMBERS AND
BINDERS

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

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

CLUB NEWS

If you want news of radio club activities,
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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WR’ TE ON .. . the page where you have your say

P years ago when the
newcomer was welcomed,
helped and treated fairly by
all concerned—even by the
RSGB, when members were
more important than their
subscriptions. The cavalier
treatment of G1SGB is not
reserved for newcomers. It
echoes, in close detail, a
recent ""hassle’” of mine,
when a ‘short deadline”
member’s ad achieved copy
three months after payment.
| am struck by the irony
(PW, same issue) of the wet
letter by one G4NJP, who
first tries to disparage the
considered arguments of
G3AAG in a snide and ill-
mannered way and then
exhorts the RSGB to "“carry
on the good work"". |
wonder what G1SGB makes
of that? Then he mentions
""democracy’’. Would the
RSGB publish this letter?

J. Leonard G3CUN
Birmingham B36

Novice

Sir: How relieved | was to
see that there was a
response to my "'star’’ letter
in the September issue. |
was beginning to think
nobody had noticed it!

My reaction after reading
Mr Davies's letter was of
laughter. No doubt he will be
phoning the National
Tiddleywinks Association,
the Luton Girls Choir and
Alcoholics Anonymous for
their views next.

Really Mr Davies, your
logic is lamentable! CB
operators and s.w.|.ers may
well be considered novices,
but certainly not Novice
Amateurs. Novice Amateurs
are Amateurs, they pass
exams, they are permitted to
own and operate Yaesus
etc., and they are issued
with official callsigns such as
VK4VOK. So your 500
phone calls were not only a
waste of money, they were

also a waste of time.

Prior to 1976, our system
was exactly the same as
yours! By putting two more
steps in the ladder we not
only encourage more
beginners to have a go, we
also made it easier for those
halfway up to reach the top.
The new system is an
unqualified success. Had it
not been a success, it would
have been scrapped.

Another myth | would like
to dispel, is the belief held
by some of you that our
Novice Amateurs are only
capable of 5 w.p.m. Morse.
Some of them can operate
at over 30 w.p.m. The
requirement for a Novice
licence is a minimum of 5
w.p.m. Because our “B"’
licence amateurs can get
Novice privileges on h.f. by
passing 5 w.p.m. Morse, it
provides them with an
intermediate step to the
“*A’'" class licence. You don‘t
have to be a genius to see

why we will never revert to
your system, surely?

Please permit me to end
this letter with an extract
from a letter written by
Richard Rhodes KH6IO of
San Antonio, Texas to CQ
Amateur Radio, Dec ‘85
issue:

‘| strongly support the
proposed expansion of
{(American) Novice privileges
(to include phone). During
the peak of the last sunspot
cycle, | sat on the island
paradise of Kauai, Hawaii
and operated h.f. for 8—12
hours a day. Some of my
nicest sideband QSOs were
with Australian and
Japanese Novices. Most of
them were more
gentlemanly and polished
than many of the “’lids’” who
thought 30 years in ham
radio had turned them into
radio royalty . . .”"

Tony Taylor VK4FOX
Innisfail. Queensland

Sir: Here's some cheer to
publish re the RSGB. When |
sent my full subscription in
December 1986 to RSGB |
asked for a form to apply for
reduced subscriptions the
following year as | was 65 in
November "86. Imagine my
surprise (and joy!) when my
cheque was returned and |
was asked to send the
reduced subscription this
year,

Don Owen GOESR

Stourbridge

A Trusty Steed

Sir: The true moral of Mr
Clark's experiences (letter,
PW February 1987) is
obvious: stick to the
mechanical craftsmanship of
the trusty HRO rather than
waste time, effort and
money on the string and
pulley system of a cheap
Japanese receiver! | certainly
know which one wiill survive
beyond AD2000!

Michael O'Beirne GEMOB

Esher, Surrey

Time Signals

Sir: | was interested to read
Old Timer's piece on 1920s
Time Signal’s in the Feb ‘87
issue. May | comment on
one or two points.

The English radio buff at
the beginning of the 1920s
was not limited to listening
to time signals only. The Co-
optimists and the Roosters
were indeed some years
away but there were the
regular ‘‘Hague Concerts’’
transmitted on 26 1kHz from
station PCGG in Holland.

| believe there were more
time signals from the Eiffel
Tower than indicated in the
article. By the early 1920s
there were seven groups of
time signals transmitted
during the day, starting with
a9.26-9.30a.m. period and
finishing with the
10.44-10.46 group. The
groups were not all coded in
the same way, some being
in “'International’’ code
ending with a dash during
the 60th second; and some

You Can’t Please
Them All?

Sir: Reference PW
September ‘86, 50MHz
Converter. Why choose a
converter with 144MHz
output when, as usual, most
s.w.l.s use a 28-30MHz
receiver as an i.f. strip. To

use this unit, | would have to
have in my possession a
144MHz rig or receiver, both
very costly when you are
unemployed. A 28—30MHz
output would be less noisy
and easier to use (i.e.
FRG-7).
R. G. Williams
Borehamwood, Herts
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being in what was termed
“"Ordinary’” code with dots
marking the minutes as
described in the article. The
accompanying
contemporary diagram
shows the code.

Regarding time signals for
East Germany, Nauen (Y3S)
has for many years been
transmitting time signals on
452kHz. Does Old Timer
mean that Radio Berlin
International has announced
that they are once more
coming up on long wave to
suit his splendid 1918-style

crystal set?

Finally, the “Tempus™
crystal set of the early
1920s was not the first to
be commerically produced
for reception of Eiffel Tower
and other time signals. The
“"Horophone’’ was
manufactured for this
purpose from 1913 by the
Synchronome Co. of
London. The Eiffel Tower
time signal service had
started three years earlier in
1913.

Patrick Leggatt
Farnham, Surrey

B
.l.'
VS ity
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BARTG Awards
There are three awards
awarded by BARTG that you
can try for.

Quarter Century Award.
This is for having worked or
heard amateur radio stations
in at least 25 different
countries.

Century Award. This is for
having worked or heard the
required number of amateur
stations on the v.h.f., u.h.f.
and s.h.f. bands.

Members Award. This is
for having worked or heard
at least 25 different BARTG
members on any band.

You can always get
leaflets on any of these
awards for an s.a.e. to the
Awards Manager,

Recently we reported a
young lady taking her Morse
test, nothing unusual you
say. Well not normally, but
this young lady was 10
years old at the time! So |
thought I'd like to hear more.

Sarah J. Rutt is now
eleven years old, but started
studying the RAE in July
1985. Her story is best in
her own words.

"l studied for about nine
months, doing half an hour
on my own and one hour or
twenty minutes with Dad
every day. | like the
mathematical side of it,
some of which was easy and
some difficult. The
regulations | didn’t

Youngest YL?

had got some wrong in the
first half from Dad during the
break. It made me even
more nervous.

... l waited for the results
for three months. Then just
as we were about to go on
holiday a large envelope . . .
came through the door . . .
‘This is to certify . . . has
passed the RAE with the

| following:

Distinction

Distinction’

... | had started studying
for the Morse test as soon
as | had taken the RAE . . .|
studied for three or four
months in all.

...l took the Morse test
on August 20 . . . After

a few days to use the radio

...l gotin a muddle using
the radio at first. Most of the
time | ran out of things to
say.”

Sarah took the QRQ run at
the HF Convention too! Now
she is building a 7MHz band
receiver from a kit.

At least we know that
with youngsters like Sarah
there will be another
generation of radio amatetirs
to take our places. So if you
hear a young person on the
air don’t assume they're all
pirates, being sworn at
when you're only young isn't
fair. Without new blood into
the hobby it will grow stale
old and die.

Ted Double GBCDW, understand, didn’t like and sending and receiving lots of Sarah, the magazine

89 Linden Gardens, found extremely difficult. bits and pieces | got my ARC | wishes you all the best with
Enfield, Middlesex, ...l took the exam on (No. 3644) a few days both amateur radio and any
England May 16. | was excited but before Dad went to Israel, other challenges you decide
ENT 4DX. nervous. | discovered that | which meant that | only had | to take on.
DXpedition 'BAEC Silver Jubilee

From Saturday March 21 to
Saturday April 4, a party of
three operators will activate
the Universal Locator
Squares of 1041, 42, 43,
and 44 consecutively, each
for a period of three days.

The station will operate on
the 144MHz band using
144-244 u.s.b. whenever
possible with a 70-element
array and the maximum
permitted p.e.p.

For further information
and/or schedule
arrangements contact: Craig
G6GRK QTHR or Leeds
638919. Please enclose an
s.a.e. with written enquiries.

The latest newsletter from
the British Amateur
Electronics Club has landed
on my desk recently. It
contains plenty of
interesting reading, there's
an article on Opto-
electronics, part 8 of a
series on computers, plenty
of readers’ letters as well as
for sale and news, views
and reminders.

Annual subscription is £7,
and if you would like more
details then write to: Hon.
Secretary, J. G. Margetts,
53 High Oaks Close, Locks

| Heath, Southampton SO3
| 68X.

On April 27 the Loughton &
District ARS are celebrating
their 25th anniversary.
Although over the years
they have lost a few
members, some have
moved away and others,
sadly, "'now operating the
big transceiver in the sky’’,
they have gained new faces
and are always looking for
more.

They actually featured in
Practical Wireless back in
1966, and Jack Atkinsor
G30PA (then the club
secretary) who was in the
photograph then is still with
the club today

We wish the club all the
best for the next 25 years
when we look forward to

' mentioning their Golden

Jubilee.

Bristol FMTV
Group

The Bristol FMTV Group is
now well and truly
established with over 30
paid-up members, the
group's first project is
therefore assured a good
chance of success.

The first project being
undertaken by the group is a
23cm FMTYV repeater for
Bristol. So far they have:

A full technical submission
approved by the RSGB
repeater management group
that has been passed on to
the DTI for the issue of a
licence.

They have applied for

GB3ZZ, a frequency of
operation of 1-:249GHz
input, 1-3185GHz output,
f.m. operation, and 25 watts
horizontally polarised.

The repeater will be
capable of full colour high
definition pictures with
intercarrier sound over most
of the Bristol areas as well
as South Wales, Bath and
the Cotswolds.

So far site tests have had
good pictures received from
Bath, Forest of Dean and
South Wales.

Their AGM will be on
March 24 so if you are
interested in finding out
more contact Roger G4ZQF,
QTHR.

Practical Wireless. April 1087

Morsum
Magnificant

If you don’t get enough time
to read novels but do like a
book or magazines you can
read snippets from, the
Morsum Magnificant might
appeal to you.

It is a quarterly magazine
to provide international in-
depth coverage of all
aspects of Morse
telegraphy, all fora £6
annual subscription.

The latest issue is full of
interesting short articles,
some about people and their
collections of Morse keys,
historical items of mile-
stones in the story of Morse,
personal reminiscences and
anecdotes. All enjoyable
reading.

For subscription to
Morsum Magnificant, send
your cheques payable to
Morsum Magnificant to
Tony Smith G4FA/l, 1 Tash
Place London N11 TPA.

Remote Imaging
Group

This group are the ones to
contact for lots of gen on
getting into weather satellite
watching. If you already
watch these satellites then
that is an even better reason
for joining their ranks Ther
newsletter (called R/G) is
packed full of articles, with
data for finding the satellites
to projects for decoding etc.

For more details contact”
Des Watson G3YXO,
Norton, Gote Lane,
Ringmer, Nr Lewes, East
Sussex BN8 5HX.

Radio

Netherlands

On Monday April 20, Radio
Netherlands are planning a
documentary looking at 40
years with Radio
Netherlands, including some
of the famous personalities
they have spoken with nver
4 decadec nf hroadrasting
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BRARS

In 1964 a small number of
dedicated Railway Radio
Amateurs formed an
International Organisation
called FIRAC—Federation
Internationale des Radio
Amateur Cheminots.

Since its inception the
organisation has grown to
over 25600 members of
which British Rail ARS is a
small cog.

This year BRARS is
celebrating 21 years since
its inception in 1966, and
during the year the Society is
arranging several radio

using either GB calls or the
club callsign G4LMR.

The first planned event is
May 8—10 at Ravenglass
using the callsign G4LMR.

Other events during the
year that they hope to be
involved in are the 150th

| Anniversary of Crewe
| Railway Workshops, Didcot

Steam Weekends and a
special event station from
one of London Transport's
Tube Stations.

For more details of BRARS
contact: Geoff Sims
G4GNQ, 85 Surrey Street,
Glossop, Derbys SK13

stations from railway sites, | 94J.
SMC Phone Mid Lanark
Home? Open Day

South Midlands
Communications have
changed their telephone
numbers. The new numbers
are:

Tel: 0703 255111

FAX: 0703 263507

TLX: 477351 SMCOMM G

Can You Help?

Mr C. Edwards recently
purchased a Grundig Satellit
1000, but there was no
instruction booklet with the
set. He would also like to
listen to amateur radio using
this set, but needs an s.s.b.
adaptor unit. If you can help
please contact: C. Edwards,
3 Link Avenue, Bedlington,
Northumberland.

Mr McTernan has a
Siemens Phonosuper K53
table top radiogram, which
is working, but only just! He
would like a copy of the
wiring diagrams to enable
him to get the set working
properly. If you can help
contact: Mr P. McTernan,
13 Eastern Avenue, Pinner,
Middx HA5 TNW.

Mr Kirk has ""a most
beautiful reel-to-reel video
recorder’” which he wants to
use with his SSTV gear. He
needs a circuit, can anyone
help? It was made by
Internation Video
Corporation of California,
Model IVCB01PSM, it also
has a plate marked The
Marconi Company recorder
video 1430-99-537-4294
identity VA-49-0009-3.

If you can help contact Mr
N. Kirk G3IDK, 54 Allendale
Road, Rotherham, Yorks
S65 3BY.
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The Mid Lanark ARS is
holding its Open Day on
June 14. They are hoping to
run satellite operation, RTTY
demos. h.f. working, DXing
and QRO. That's in addition
to the usual junk stand and
car boot sale. They do say
that as usual trade stands
will be there too.

More details from the club
sec: David Williams
GM1SSA. Tel: Holytown
732403.

Special Event
Station

GB2RCK: The Rotary Club
of Kirkwall are holding a
Hobbies Exhibition in the
Town Hall, Kirkwall, Orkney
on March 14/15.

The exhibition will be open
from 10am—4.30pm and
again from 7-9pm on the
Saturday, and 2—-5pm on
Sunday.

More details from Bill
BM3IBU, QTHR.

Rally Dates

3 May: The 4th Anglo-
Scottish Rally will be held in
Kelso's Tait Hall from 11am
to 5pm.

There will be the usual
talk-in on S22, traders’
stands, club stands, hot and
cold snacks, bar, raffles and
Morse Tests, to mention but
a few things.

Entrance is £1, but juniors
and accompanying YLs and
XYLs are most welcome and
admitted free. For more
information contact Andre
Saunders GM3VLB on
0573 24664 any evening.
11 May: The annual
Drayton Manor Mobile Rally
will be held at Drayton
Manor Park and Zoo,
Fazeley, near Tamworth.

The Park is on the A4091,
1m south of the A5/A4091
junction at Fazeley. Talk-in
will be on both 144 and
430MHz using the callsign
G3MAR/A.

21 June: The Denby Dale &
District ARS will be holding
their annual rally at Shelley
High School. That's 8km
south-east of Huddersfield.

Doors open at 11am
(10.30 for the disabled).
There is free parking, usual
trade and club stands, lucky
draw, bring and buy,
children’s entertainments,
bar and the usual good food.

For more details contact
G3DSY, QTHR or Tel: 0484
602905.

19 July: The fifth
McMichael Rally is being
held at the Haymill Centre,
Burnham, near Slough.
Doors open at 10.30am
(10.15 for the disabled).

A large number of national
and local traders are
expected and a car boot sale
has been arranged for those
with only a few items to sell.

Other attractions will be
many demonstrations,
including a mini fairground,
radio controlled models and
a CAMRA beer tent.

Amateur TV will be in
operation as will a special
h.f. station GB4MR, all
contacts will receive a
special QSL card.

5 April: Pontefract & District
ARS are holding a
components fair for radio
and electronic enthusiasts in
the Carleton Community
Centre, Carleton, nr
Pontefract. Doors open from
11am to 4.30pm and
admission is free.

Attractions are: trade
stands, licensed bar,
refreshments, bookstand
and much more. For more
details contact C. A. Mills.
Tel: 0977 43101.

5 April: The Cambridgeshire
Repeater Group are holding
their 5th Junk Sale
Extravaganza at Pye
Telecom Canteen, St.
Andrew's Road, Chesterton,
Cambridge. Doors open at
10.30am for an all day
event.

Trade stands will be there
as well as the ‘'monster””
junk sale auction. More
details from GEKMS, QTHR.
Tel: 022 023 3362.

24 May: The 11th East
Suffolk Wireless Revival is
being held at the Civil
Service Sportsground,
Straight Road, Bucklesham,
Ipswich.

Attractions are: traders,
car boot sale, antenna
testing range, childrens’ play
areas and model flying
display to name but a few.
Entrance and car parking
costs £ 1. More details from
Jack Toothill G4IFF. Tel:
0473 464047.

GB3SE

In early November 1986,
GB3SE was granted a
licence by the DTI. On
November 21 at 2100 it was
switched on into full
repeater/beacon use in
Stoke-on-Trent.

GB3SE can be found on
1:297075GHz, whilstit's
receiver input frequency is
on 1-291075GHz. When not
in use the transmiitter stays
on the air for beacon
purposes and identification
is by frequency shift keying
at a rate of one callsign
every 35 seconds, each

eighth callsign is transmitted
using m.c.w.

Repeater use is obtained
by the usual method of
transmitting a 1-750kHz
toneburst. To acknowledge
the fact that GB3SE has
switched from beacon to
repeater use, a letter “T"" in
Morse code is transmitted,
alternatively a letter “'H'" or
"L if the carrier frequency
on the input is more than
plus or minus 5kHz from the
nominal input frequency, this
is then followed by the
repeater callsign in m.c.w.
For an indication as to when
the repeater mode has

finished, a tone of 1 second
duration and 400Hz audio
frequency is transmitted, the
carrier will of course
continue to radiate and the
next identification callsign
will be sent using f.s.k.

At the moment GB3SE is
running 6 watts e.r.p., the
antennas in use are two
Alford slots (horizontal
polarisation omni-
directional). During the first
24 hours of use, a total of
12 different callsigns were
monitored.

More information can be
obtained from: G8DZJ,
QTHR.
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144MH2z
Colinear
Antenna

Ant Products have sent me a
copy of the first issue of the
Tiger Antenna Newsletter
which, as well as interesting
articles and news items, has
details of their latest Tiger
colinear antenna for
144MHz operation.

It is claimed to have a gain
of 7dB from the three half-
wave configuration and that
with a correctly matched
and decoupled coaxial
feeder no unwanted
radiation occurs from the
outer braid of the feeder.
This ensures that all the r.f.
energy is radiated by the
antenna.

The matching and
electrical connections are
housed inside a polythene
insulator which is moulded
into a completely machined
alloy body carrying a
weather-proof S0239
socket.

An alloy ring is fitted to
the lower part of the antenna
and is secured by means of a
6mm grub screw. The ring
supports five stainless steel
spokes forming a quarter-
wave choke and effectively
insulating the lower part of
the tubing used to mount the
complete antenna. The
position of this ring can be
adjusted to tip the v.s.w.r.
curve to either end of the
band. A stainless steel
Jubilee clip is used to secure
the socket assembly into the
lower half of the mast,
providing good electrical and
mechanical integrity for this
part of the antenna.

The antenna will easily
handle the maximum legal
power and should be
mounted as high as possible
and in the clear.

For further details and a
copy of the Newsletter
contact Ant Products, All
Saints Industrial Estate,
Baghill Lane, Pontefract,
West Yorkshire. Tel: (0977)
785274.

FRG-9600 Mods

After months of
development R. Withers
Communications have
released details of their
latest h.f. mods for the
Yaesu FRG-9600. The mods
give coverage from 100kHz
to 950MHz, improved S
meter and a typical receiver
sensitivity of better than
2pV p.d. at h.f. At
frequencies of 60 to
950MHz the sensitivity
improves to better than 1pV
(12dB SINAD).

RWC fit a high
performance h.f. front end
made for them by AKD. This
is fitted internally with
switching circuits and a
small toggle switch on the
rear apron to enable band
changing with the display
reading actual frequency
(100kHz to 60MHz).

The standard S0239
connector is replaced by an

"N’ type for coverage from
60 to 950MHz and an
S02389 fitted for h.f.
coverage.

The fitting of an "N type
connector means that it is
now possible to use a wide-
band discone antenna such
as the lcom AH7000 which
is fitted with low-loss cable
and "N’ type connectors as
standard. A dipole or long
wire antenna can be used for
the h.f. coverage.

New FRG-9600s are
available from RWC in two
versions. Option 1is an
FRG-9600 Mk2 series 2 with
60 to 950MHz "'N"’ type
connector for £519.00 plus
£5.00 carriage. Your
standard FRG-9600 can be
modified by RWC for
£40.00 inc. VAT and return
insured carriage.

Option 2 is an FRG-9600
Mk3 with internal switchable
h.f.mods (100kHz to

950MHz), actual frequency
readout, "N’ type
connector for 60 to 950MHz
and S0239 for h.f. This
costs £625.00 plus £5.00
carriage. Modifying your
own set will cost you
£129.00 inc. VAT and
return carriage. In this case
the 950MHz extended
coverage will be fitted at the
same time. If you already
have the Mk2 then fitting the
new h.f. mod will set you
back £99.00 inc. return
carriage.

All mods are fully
guaranteed for twelve
months from purchase or
modification providing
RWC's seals are unbroken.

Further details are
available from R. Withers
Communications Ltd., 584
Hagley Road West,
Oldbury, Warley,
Birmingham B68 0BS. Tel:
027-421 8201.

Mobile
Microphone

With the new Highway Code
recommendations
effectively banning hand-
held microphones in cars,
some form of vehicle
mounted microphone is
essential.

For some months Waters
& Stanton have been
experimenting with various
types of mics in an effort to
find one suitable for mobile
use and which neither
obstructed the driver's
vision or was attached to his
body. The result is the
Adonis FX-8.

This unit is capable of
being mounted away from
the operator, on the dash
board or sun visor for
instance. The highly
directional microphone unit
is fitted with back-to-back
electret capsules and comes
with all the hardware for
fitting onto the dash or sun
visor. Unlike normal noise

cancelling mics, the output
of each capsule is fed into
separate amplifiers that are
driven back-to-back and
only the difference
signal—the operator’s
voice—is fed to the
transceiver. Ambient noise
is virtually eliminated. A
gearstick mounted control
box with uP/DOWN buttons
completes the system and
has a level control to match
the mic to the rig. The only
extra required is a suitable
mic plug for the rig.

Tests carried out in an old
and noisy Range Rover with
the mic at least a metre
away from the operator
showed very good results,
with extremely low
background noise and an
audio quality similar to a
conventional fist mic.

The Adonis FX-8 costs
£69.95 inc. VAT from
Waters & Stanton
Electronics, 18-20 Main
Road, Hockley, Essex SS5
4QsS. Tel: (0702) 206835.

Kit Cat

Greenweld have just sent me
a copy of their latest
catalogue. This is a single
source for an extensive
range of electronic kits
covering all abilities and
interests.

Amplifiers, pre-amps,
transmitters, power supplies
and other interesting
projects are included
together with a range of
interfaces for popular
computers. Also listed are

kits utilising plug-in
breadboards.

For your free copy contact
Greenweld Electronics Ltd.,
443 Millbrook Road,
Southampton SO1 OHX.
Tel: (0703) 772501.
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1296 MHz ATV
Antenna

If you are into 1296MHz
ATV and want to help the
construction of GB3ZZ,
Bristol’s proposed
1296MHz f.m. TV repeater,
this antenna is just the job
for you.

Manufactured exclusively
for the Bristol FMTV Group,
this 18-element Yagi
provides a compact and
inexpensive ‘'starter’’ or
portable antenna for ATV
enthusiasts.

The antenna is supplied
assembled, needing only
one screw to fix the rear
reflector element.

According to the details
sent to me by the Group the
gain is about 10dB with an
s.w.r. of 1-5 across the
band. Length is 920mm and
it weighs in at 300g. The
clamp supplied fits masts up
to 556mm diameter and a
waterproof terminal box is
fitted.

Atacostof £12.50
collected or £14.75 posted
to a UK address, all
proceeds after
manufacturing costs have
been deducted, will go to
Group funds. Group
members can have a 20 per
cent discount.

Orders to Bristol FMTV
Group, 15 Witney Close,
Saltford, Bristol BS18 3DX.
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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 0214212868

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

ERICoM YAESU W &

RWC. We offer the best Available
Products and Prices. Call now!!

THE TECHNICALLY ORIENTATED

RADIO COMMUNICATIONS
SPECIALISTS
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FRV7700AD .. . . ......£48.50 DAV1756EDiscone ... £17.50
E?gﬂﬂggﬂmgé .................. égg-% DISCONE 16E60-400MHz ...........................£27.50
" : : - FBX-RWC MOD Seedisplayad .....................£22.50
E%g;i:g g;g-g GP900/BASE 800-950MHzant ._.................. £19.50
FT209RH-FBAS £265.00 LCL/DNT MOD CB-10m FMconversion ............£14.95
FT209RH-FNB3...... £289.00 SWR-7000 Hayc0m1 6-160MHz .. TR a4 [ 1]
FT209RH-FNB4 £299.00 TRAP-DIPOLE . o g2995
FT23R. ... ... . _ £23500 VHF-DIPOLE .. ...£12.50
FT2700RH .. £399.00 V15F-145 £39.50
gg;ggl:m.i i ; ggssg% V25F-145 SEE £48.50
: s . V35L-145 DISPLAY AD £59.50
R — T V45F-145 | (State Frequency Required) ~ £62.50
FT703R-FBA5 £249.00 V15L-145 £49.50
FT703R-FNB3 £279.00
FT703R-FNB4 £285.00
FT709R-FBAS £275.00
FT709R-FNB4 £319.00
FT726R2MTR . £979.00 SPECIAL OFFERS
EI787R w2 £399.00 while stocks last
FT73R: s T £259.00
FI757GXRWG T £049.00 YAESU FT209RH FNB4 5W 2MTR H/HELD £275.00
FT767GX £1499.00 YAESU FT690R 2.5W 6MTR MULTIMODE ~ £299.00
FT790R . ... £379.00 ICOM IC271E 25W 2MTR M/MODE BASE  £699.00
FT980 . £1699.00 ALINCO ALM203E 3W 2MTR HANDHELD  £249.00
FVS1 ... £2500 ALINCO ALR206E 25W 2MTR MOBILE £259.00
kﬂ%‘fggf)“ : s%% KENPRO KT220EE LCD 5W 2MTR H/HELD £249.00
T - KENPRO KT400EE 3W 70CM H/HELD (IC4E) £199.00
MRS reamcsme o GE000 KENPRO REGENCY HX850 MINI HHELD SCANNER  £239.00
MMB1 1 o £35.00 UK Distributor TRIO TH21E MINI 2W 2MTR H/HELD £169.00
NC26 oo .......£10.00 CTE1600 3W 2MTR HANDHELD (IC2E) £159.00
NTSCUNIT . ... ... £25.00 KCS200 . ... _£16.50
PA3 ..o ... £19.50 KT200EE/DCP .. . ... £159.00
PA4C ... £1500 KT200EE/NC/CHR . £179.00
PAB B L 1 KT220EE/NC/CHR. ... ... £249.99 NEW MODELS
QTR24D o ... £37.50 KT220EE/DCP .......... ...... £229.99 Call for best prices, NOW!
23?25 G . Eéfg:% E%EE’SE*;?H“ [ Efg;% ICOM IC275E 25W 2MTR BASE STATION
sB2 P : _£19.50 KTBA R £9.00 ICOM MICRO 2E MINI HANDHELD
SB3 a £18.50 KTBA/2 e £9.00 YAESU FT767 ALL BAND HF/V-UHF BASE
BPEB iuseressimie e £17.50 KTBC ; ” £7.50 YAESU FT727 DUAL BAND 5W H/HELD
YH1 £17.50 KTBMC s £5.50 YAESU FT290R/2 2.5W 2MTR MULTIMODE
S T SO LA s S YAESU FT23 2MTR 5W MINI H/HELD
g 2 80 KTLG e Y YAESU FT73 70CM 5W MINI H/HELD
YHA1S. . L e7125 KTLC:2 ... . £10.50 YAESU FRG9600 MK3 HF/UHF SCANNER
YM24A .. ... £25.00 KTPA . . ... U £16.50 REGENCY HX850 MINI H/HELD SCANNER
YM49 £19.50 KTSMT oo ....£2295 BJ200 HANDHELD AM/FM SCANNER

TG‘ 021 421 8201 (24nr answerphone)
Telex: 334303 G TXAGWM
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RWC PRESENT A WORLD FIRST!
YAESU FRG9600/RWC MK3/HF-UHF 100KHz-950MHz.

We now offer the NEW FRG9600's in two versions:

Option [1]: FRGIB00 Mk2 series 2 60-950MHz ‘N’ Connector. () £519.00 Plus £5.00 carriage, or we
will modify a standard unit for £40.00 inc. VAT (Inc £5.00) return insured cariage

Option [2]: FRG9600 Mk3 100KHz-950MHz HF sw"-"hahle ﬁr‘lnal Irequﬂnry rnnf*"' i, (no ﬂttpmn'
units) ‘N° connector for V-UHF and SD239 fitt i
madify an existing unit for £129.50 inc refurn ©
fitted at the same time. *(existing MK2 owners sai !

carriage).

All modifications are Fully Guaranteed for twelve months from date of purchase/modification providing
our modifications seals are unbroken.

*OPTIONS: We are able to supply RWC modified Video units (PAL, 6MHz LF.) (@ £27.50 (fitted free
during modification) and PA4 AC-DC Power units plus CAT interface tnits, Fie

OTHER PRODUCTS

ADONIS AM303G
ADONIS AMS03G
AKDWA

ALINCO ALM-203E
ALINCO ALR-206E

ALINCO EMS-20
ALINCOESC-3
AQI-MIC DM300
AQI-MIC DM301N
ARM-ANT MULTI P-6
BEARCAT BC100XL
BEARCATBC175XL
BEARCAT DX1000
CAPCOACK-1
CAPCOB/-1
CAPCOB/4-1
CAPCO SPC3000D
CAPCO SPC300D
CRITON LSB8B

CTE1600
DAIWA SA450M
DAIWA SA450N
DATONG 4096
DATONG AD270
DATONG AD370
DATONG ANF

DATONG D70
DATONGFL2
DATONGFL3

DNT MA0OFM-RWC
DRAE 12A PSU
DRAE 24A PSU
DRAE 3W COAX SW
DRAE 3W COAX SW
2&:5 WAVEMETER

BJ
FDK 725X

GAMMA 2MTH S-JIM
GREENPAR N PLUG RGS58
GREENPAR ‘N PLUG RGB
GREENPAR BNC PLUG

Hi D HKT02

Hi-Q COll
HOXIN 70N2DX
HOXIN 70N2M
HOXIN 70N2V
HOXIN HS-3!
HOXINHS-770
HOXIN HS-TBF

MBMaa
JAYBEAM PEM14-2M
JAYBEAM Q4-2M
JAYBEAM TB1MK3
JAYBEAM TB2MK3
JAYBEAM TBIMK3
JAYBEAM VRIMK3
KING ROTATOR2
KOPEK AR1002
M-MODULES MMG 114V
M-MODULES MML144/100HS
M-MODULES MML144/100LS

MuTek BBBASO0u

REVCONE
5-ROD2
T5-ROD7

A
AN

ANT SLIM 2
ANTSLIMT7
P 915

UN.
SUN-ANT S
SUN-ANT 50239/CGM
TONNA 20089N

WELZ SP10X
WELZ SP122
WELZ SP220
WELZ SP825

EXPORT DEALER
ENQUIRIES INVITED

Practical Wireless,
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NEW STORNO CQM713/P3 2MTR MODIFICATION KIT
This new kit of partc """!‘J'OS cenversion of the Storne 55¢ch Radiophone to the amateur 2mtr hand. The end result
lea 80 th Dr\m‘n’ hift and option of local or remote control BCD or Binary
2 cost-affective mebile or Packet Radio transceiver or even Raynet
emergency ra arl The k "ornpr ses of two pebs 2. adder chips, components (excluding external switches and
pots) and 2 7th overtone crystals and instructions and should present the average amateur with some
constryctional experience the minimum of difficulty. Why not have a go! Many parts available. Storno Mod Kit.
£29.50 Inc post.
.

ehar,

TEr

INSIST THAT YOUR
NEW 757 HAS OUR
“FAST TUNE" MOD....

—e i e e g e i e
Again we improve a fine HF 'rar'scewr by fitting our FA‘-‘-T .
TUNE FACILITY. The mod is “free of charge at normal retail

price, or send your rig, carriage paid and payment of £34.50 and b
we'll fit it for you. Can be fitted by experienced constructors. Built Vi
and tested kit at £20 Inc p&p

FT-757 GX-RWC £925.00 with MOD fitted carriage inc.

| S ——— — —
( UK Neow: Raycom 13.8 VDC Power Units (All AC 240V) Moded shown is 13080
MADE Ask for Colour Brochure. 138V 63 melered

104 124 MAX
5300 post £5 00

BUILT & TESTED
kLK

173088 74500 pomt TR 00
BA BA MAX

1305 28 50 past £300

+apa S pot £3 50

|

~

BUILT AND TESTED

PRICE

45 FMCW £62.30

35 FIMICW SSITAM £59.50

26 FMCW 48.50

15 FMIOCW SERVAM £49.50

15 FMCW F39.50
\_ 2 L

J

1 radios that have (he SANYO LCT137
11 radios, the uni 15 suppied with il Mm;r
nand aemand has been hgh as ths means that over 90%

PRICE £22.50 « £1.00 Post and pal:klng {bl.ll" & tested)
Works axcellent i Cybomat Chack ||yt ta%o hae (no Sanys chm Tted Wi will B und for you £40,00 melusve P & P

~

ONLY availabe at RWC

(" Better and Tm(!enc&ﬂ:l Range mods” (RX only for UK market) available for the following Modeils. )

UK Maintand POST:CARRIAGE TranscaiversRecewers’m
Day Carrier £12.50. Or at Cost. Send £1.00 lor Raycom Prod:
availatle on all Main Enes. Also Free Bi-Weekly Lisod lict

EXPORT & DEALER ENQUIRIES WELCOME

3 £5 ﬂ(\ J'\r'cr-r.r.(,nf-a £2.50-£5 00. DATAPOST £10.00. Next
1: ¢ £100.00 Cat Orders) Lealiets'Specilcations

7.50. Handhe
que (£2

We supply Workdwids, Overszas may order at - 10% Inc Pest Send Bankars chaque in F Sterding AIR-MAIL EXTRA
RAWC AGENTS
Northern Ireland: Too 25-04E Isle of Man: Alan St Electnical. Tel, 0624-75779

North-West: DW Elach. South-West: Agmmators Radio Centre. Tel. DB053-200
E. lznds

Ray MO Ask your ‘ocal dealer or call us direct

YAESU FT23 ICOM MICRO 2E Most of these lates! models can be modified
YAESU FT73 ALINCO ALM203E for up to 20MHz. extended coverage — call now
ICOM IC28E/H KENPRO KT220EF tor details some we modity free

ICOM ICA8E REVCO RS2000E

Remember who oid it First!

A
[ SCANNING RECEIVERS 1
We stock the most extensive range of HF to UHF scanning
receivers available in the UK. We also stock matching antennas
and accessories and offer generous part exchange on new and

___used models. Why not take this opportunity to upgrade now?

( UNIDEN-BEARCAT UK Dlstrlbutor |
BC 100XL. VHF-UHF H/Held C/W Nicads .£229.00
BC 175XL. VHF-UHF DesktopC/WPSU . . . ... ... .. £209.00
DX1000 Digital HF Receiver 10kHz-30MHz . . G .£379.00

L Please ask for a colour brochure )

-

|

J

2



Constructional

Kit Construction-
It’s Easy

If you have just passed the RAE and are looking for a cheap way of getting on 144MHz,
Elaine Richards G4LFM looks at the Spectrum Communications answer for you.

Spectrum
Communications
FTX-201 & FM-1000

The two kits reviewed here are the
FTX-201 Foundation transmitter and
the FM-1000 Frequency Modulator
from Spectrum Communications. As
the name implies the Foundation
transmitter has been designed as a
simple no frills, low-cost unit with an
r.f. output of up to 0-5W. Simplicity is
assured by using a crystal oscillator
followed by 5 stages of r.f. amplifica-
tion. The techniques used are all fairly
standard and hence easy to set-up and
fault, if necessary.

Construction

The review kit was a pre-production

prototype and the p.c.b. layout and
components list weren’t quite a typical
Spectrum Communications kit. By the
time you buy a kit all should be OK on
the production versions.
.+ The components supplied were of
good quality and adequate for the task.
All inductors were supplied ready
wound and were a mixture of Japanese
and Spectrum’s own manufacture. The
p.c.b. was good quality single sided
glass fibre and all holes were of the
correct size and spacing.

Construction time for an experi-
enced constructor is about 3 hours.
The supplied instructions were ade-
quate for an inexperienced constructor
but the beginner may need some help.

The FTX-201
24

Foundation FTX-201
Circuit Description

The crystal oscillator is conventional
Colpitts circuit using a parallel mode
crystal operating at its fundamental
frequency (12-12:1667MHz).

Frequency (phase actually) modula-
tion is achieved by closely coupling the
modulator transistor to the oscillator
to create a Waikato modulator. Provi-
sion has been made on the p.c.b. for
switching up to 6 different crystals.

The 12MHz output is applied to a
common emitter doubler to 24MHz.
The residual 12MHz is filtered out by a
second 24MHz tuned circuit. Next
stage is a common base tripler
to72MHz the output of which is again
filtered to attenuate any remaining 12
and 24MHz components. The final
frequency changing stage is a common
base doubler to 144MHz with a double
tuned output to reduce out of band
signals.

The final two stages are tuned com-
mon emitter amplifiers producing
200mW and 800mW respectively in
the tested kit. In line with good r.f.
practice the final r.f. output is passed
via a two-stage low-pass filter to reduce
harmonic output to better than 50dB
below the carrier.

FM-1000 Modulator
Circuit Description

This unit is a simple microphone
amplifier and speech processor. Gain
is provided by a 741 op-amp and
limiting is achieved with a simple
diode clipping circuit. The modulator
interfaces directly with the FTX-201
and should be capable of operation
with the majority of low impedance
communication microphones.

The FM-1000

General

The basic FTX-201 kit contains no
microphone amplifier or antenna
switching but these items are available
separately from Spectrum. The Kit
comes supplied with an S20 crystal but
others are easily obtained as standard
12MHz parallel resonance units are
required. To calculate the required
crystal frequency simply divide the
final 145MHz frequency by 12.

Uses

With a matching receiver and power
amplifier this unit would be ideal for
the mobile operator who only needs
one or two repeater channels and
doesn’t need the expense of a syn-
thesised rig. Another potential use for
such a combination would be as a
dedicated Packet Radio rig again with
perhaps one or two channels. All in all
a good simple design which, if con-
structed carefully, would be ideal for
the practically minded newcomer.

Setting-up

The supplied setting-up instructions
for the FTX-201 were very detailed
and very cleverly avoided using any
test equipment that would not normal-
ly be available in the shack. The only
items required are a d.c. voltmeter, d.c.
ammeter (up to about 200mA), s.w.r./
power meter and a dummy load. Each
stage is peaked up in turn and then
finally trimmed for maximum output.
The setting-up instructions included
typical measurement values for each
stage of alignment which is a great help
in the event of a problem. The output
power on the review sample was
800mW throughout the 144MHz
band.

On the Air

When driven with a low impedance
communications microphone and the
FM-1000 mic amplifier and clipper the
modulation level and quality was very
good. The only problem on the original
set-up was a tendency to instability
which was due to poor layout on the

" author’s part! It is very important to

ensure that the mic amplifier and mic
leads are well screened to prevent any
r.f. getting back into the system. PW

Practical Wireless, April 1987
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The Vin-Plonk Specia

The Vin-Plonk Special is a simple 14MHz band transmit/receive antenna based on the principle
of “electrovineology’’. As this word does not appear in 1987 dictionaries, it can be defined as “the
science of using wine bottles as indoor and portable mini-tower transmit/receive erections” says

Richard Q. Maris G2BZQ.

It 1s a matter of fact; good, bad or
indifferent—depending on your point
of view—that if you have £X00 then
you can go out and buy a “super duper
commercial h.f. antenna™ and erect it
in your garden. For a further £X000 a
black box h.f. transceiver can be at-
tached to the antenna; and if you
“press the key™ or “*switch on the mic”
then you will work the world. This goes
on for a year or two. You have done the
lot! Bearing in mind that amateur
radio is a hobby, then what can you do
next? How about a bit of experimenta-
tion with antennas?

The ARRL Antenna Book states that
a h.f. TX can be used to load up just
about anything, as an antenna, such as
bedsprings, gutters, downpipes, tin
roofs, metal flagpoles, TV antennas,
wire reinforced plastics clothes line,
wire fences and even a tree trunk (if
you have one). Unfortunately they
then rather smartly proceed to the next
chapter—without giving very many
actual details as to how this act should
be performed!

The Vin-Plonk is a fun project! It
works! It uses:

14 litre wine bottle (empty)

coffee jar

biscuit tin lid

wire

piece of wood

length of coaxial feeder

junk box variable capacitor with

knob.

Some (many?) readers will say “‘the
man is crazy—he must be joking!”

Believe it, or not, it resonates excel-
lently as an indoor 14MHz band RX
antenna, and it can also be loaded with
the transmitter. The QSO, which

proved the latter point was with a DJ
on 14MHz c.w., during the middle of
one morning. The distance? Well,
800/950km! Maybe not a DX antenna,
but it does prove that just about any-
thing can be “TX loaded™ with a bit of
ingenuity. Incidentally, for some time
the author has had his beady eye on a
large metal-framed window 4m x
1.5m.

The circuit is shown in Fig. la. It
consists of L1 wound around the
bottle, L2 is the loading/matching coil
around the coffee jar with a 150pF air-
spaced receiver type variable capacitor
of unknown parentage, it could easily
be 100pF. At the top is a “top hat™,
which is a biscuit tin lid.

Construction is shown in Fig. 1b. a
180mm diameter biscuit tin lid is
glued to the blunt end of the wine
bottle. the “instant™ type glue is best.
Onto the bottle body, as shown, is
wound Ilm of 1 x 0-6 pvc covered
wire, but no doubt any thin pve co-
vered wire or flex would do. The wine
bottle *body™ is 100m diameter. Sol-
der the top end of L1 to the top hat.

The bottle is then glued to a 60mm
coffee jar, as shown. This is a tricky job
as the glue sets instantly so that you
don’t get a second chance. The proto-
type looks a bit like the Leaning Tower
of Pisa, as the glue set while still doing
the vertical alignment of the bottle and
coffee jar!

Inductor L2 is 3} turns of 20 s.w.g.
tinned copper wire, spaced about 6mm
between turns, with the wire anchored
in place with glue.

The base of the unit is a piece of
25mm thick wood. The coffee jar/bot-
tle contraption is glued to one end of

[wiH 079 '“
Glue

Top cap
(biscuit tin lid 180mm)

Top cap

A
] ./.,
17 litre
wine bottle
(100mm dia)

Glue

Coffee - o
Jar
(60mm dia)
Glue _

SK1

LY

Wood base —

Fig. 1a Fig. 1b

the base. The 150pF capacitor is
mounted down the other end on a
small bracket. Though the coaxial
socket is shown, in the circuit, the,
author dispensed with this and went
straight into a length of coaxial feed-
line, which was cleated to the base
board.

Tuning? If you have a transceiver,
then resonate C1 for maximum signal
on receive, and it does not have to be
adjusted on transmit. At least, that’s
what happened to the author.

A few simple connections, with bits
of wire and a soldering iron and you
have the Vin-Plonk Special! And the
thing didn’t cost anything—it was all
lying around somewhere in the house
or garage. PW

HAVING DIFFICULTY GETTING YOUR

COPY OF PRACTICAL WIRELESS ?

Then place a

your newsagent

regular order wit

Distributed
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please reserve/deliver
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|
PRACTICAL WIRELESS |
Name . .
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. |
Signed SEEppe——
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The PW ‘“‘Blandford’’
Receive Converier....

In this, the final part, Ray Howgego BSc G4DTC describes the construction

Construction and
Layout

Before construction 1s undertaken,
some thought should be given to the
final layout and enclosure of the sepa-
rate modules. The oscillator module.
and possibly the u.h.f. tuner will be
mounted in diecast or heavy gauge
tinplate boxes, the tuner being rigidly
bolted to the mainframe. The mixer
module and TV rejection filter need
not be additionally screened, but on no
account should they be placed within
the oscillator box. The three v.h.f.
amplifiers may be constructed on a
single sheet of plain copper-clad board,
or as three separate modules, and are
best bolted directly to the external
enclosure via the variable capacitor
shafts which then protrude through the
front panel. Sufficient space should be
allowed for the intended reduction
drive of the main tuning control and
for its calibrated scale. which will need
to have a diameter of at least 200mm if
it is to be marked with any accuracy. It
might be significant to mention here
that some u.h.f. tuners, notably the
Mullard type, require rotation through
slightly more than 180°. The front
panel will also need to take the gain
control R13 and the amplifier selector
switch S1. If the mains power supply is
to be enclosed within the finished unit,
the transformer is best mounted as
remotely as possible from the u.h.f. TV
tuner to prevent induced 50Hz cur-
rents and possible transformer vibra-
tion which can produce an f.m. ripple
on all received signals.

To facilitate adjustment of the oscil-
lator module the r.f. “sniffer” shown in

Fig. 2.1 is recommended and may be
quickly soldered up on a small tagstrip
or piece of Veroboard. The meter may
be any sensitive analogue movement of
about 200puA fis.d., or a multimeter on
its most sensitive voltage range. The
loop at the end of the twisted flex
should be held coaxially with the in-
ductance in the circuit under test and
preferably not so close as to detune it.
Readings of about 100pA or a few
tenths of a volt will generally be
registered.

Oscillator
Construction

If you intend to make your own
p.c.b.. note that in order to stop short-
circuits occurring between component
legs and ground, all holes on the
ground-plane side of the p.c.b. should,

|©PW Publishing Ltd 1987 WR227a

Tr1 BSX26
Tr2 2N2369
Tr3 2N3866

To X1

Bmmi.d 0A91 CURE
loop
e J Lo o My
1n 10k 2000
h-nsted fsd. o

Fig. 2.1. Clrcmt diagram of r.f.
alignment aid

after etching, be lightly countersunk
with a suitable twist drill. Holes taking
inductors and trimmers need to be
slightly enlarged.

Next construct a small rectangular
enclosure measuring 85 x 18mm, with
a depth of about 18mm, it may be pre-
formed out of tinplate salvaged from a
used soup can. The base of the enclo-
sure should be soldered directly to the
p.c.b. ground-plane. A hole will need to
be drilled in the enclosure 9mm above
the ground-plane to take the connec-
tion to L5 and another, on the opposite
side, to accommodate the coaxial cable

.

464 MHz output

[wRMTES]

L6

Tin plate screen

# 2V -
Via (15

Pk

C9

® o)

&
3 0
I?S::?Em

Fig. 2.2: Double-sided track pattern (shown full size) and component overlay of oscillator module
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which connects to L7. A third hole is
required at the far end to facilitate the
insertion of a trimming tool for adjust-
ment of C14.

While working in this area, the three
short lengths of heavy gauge wire
which form L5, L6 and L7 may be
soldered into position, see Table 2 and
Fig. 2.3 for full details. The trimmer
C14 is soldered with its rotor plate to
the grcund-plane and is mounted verti-
cally so that its stator plate tag supports
the end of L6.

All other components may now be
inserted as indicated in Fig. 2.2. Due to
the rather high density of components,
it is wiser to solder devices in order of
decreasing size, trimmers first, then
inductors, as smaller components
might need to be routed around them.
All components having a return to the
“earthy” side of the circuit are sol-
dered directly to the ground-plane with
the shortest possible lead length. This
applies, in particular, to all ceramic
plate decoupling capacitors, which
should be soldered right up against the
capacitor body. These very small capa-
citors disintegrate rather easily under
physical strain, particularly when hot,
and tteir lead should be pre-formed
before soldering. There is only one link
between opposite sides of the board,
that returning the crystal to the
ground-plane. Don't forget the two
ferrite beads on R8 and R7, also ensure
that the rotor plate of the trimmer C11
is soldered to ground. Do not be too
concerned about the exact dimensions
of the inductors; the large tuning range
of the trimmers will accommodate a
wide margin of error.

Cornmissioning the
Oscillator

Connect a stable 12 volt supply
between the positive rail and the
ground-plane and adjust the trimmers
so that their plates are fully unmeshed.

TABLE 2: COIL WINDING DATA

Coil Wire Coil Form
No Turns S.W.g. Dia (mm) Remarks
L1 3 22 e.c.w. 7 Close wound self supporting
L2 2 22 e.c.w. 4 Extend to 5mm tapped at 3 turn
L3 3 26 e.c.w. — Wound on ferrite bead
L4 - 20 t.cow. — 5 x 9mm loop, see Fig. 2.3
L5 - 20tecw. | — 13mm long height as L6, see Fig. 2.3
L6 — 16 t.c.w. - - 50mm long 9mm above ground plane
supported by C14, see Fig. 2.3
L7 — 20 t.c.w. — 13mm long height as L6, see Fig. 2.3
L8-10 3 24 ec.w. 3 Spaced wire thickness
L11 — — 6-8uH inductor 34-486891
L12 - —t.c.w. - See Table 1

e.c.w. = enamelled copper wire, t.c.w. = tinned copper wire

Place the loop of the r.f. sniffer close to
L1 and very slowly adjust trimmer C2
until, when its plates arc about onc
third meshed, a sharp increase in meter
deflection is observed. Move the loop
as far as possible from L1 consistent
with obtaining a usable meter reading
and re-adjust C2 for maximum deflec-
tion. This highly critical tuning point
coincides with fifth-overtone oscilla-
tion, a second, much broader, deflec-
tion will be observed when C2 is at
nearly maximum capacitance; this is
the third overtone and must be reject-
ed. Switch the supply voltage on and
off several times to ensure that the
oscillator starts up each time; if not,
de-tune C2 slightly until it does. If for
some reason. fifth overtone operation
cannot be excited, the components C3
and R1 may need to be selected on test,
starting with the values stated and then
deviating either side of this with the
next preferred values.

Now introduce the loop of the sniffer
to L2 and slowly increase the capaci-
tance of C8. One or two weak reso-
nance might be identified followed by
a third which gives a substantial meter
deflection, this coincides with
232MHz operation. It should not be
possible to accidentally set this stage to
116MHz as it falls outside the tuning
range of C8. Next move the sniffer
loop close to L4, C11 being adjusted
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until a similarly large meter deflection
is obtained. If two resonant peaks can
be tuned with Cl1, the one corre-
sponding to the higher capacitance
setting should be accepted. Since this
stage cannot be tuned to 232MHz, the
correct frequency must have been se-
lected. If the required resonance occurs
when Cl11 is set at maximum or mini-
mum capacitance, the dimensions of
L4 should be decreased or increased
respectively.

Next, solder the required length of
coaxial cable to the coupling inductor
L7, as indicated in Fig. 2.3, then place
the sniffer loop inside the trough enclo-
sure. Tune Cl14 for maximum meter
deflection; this should require C14 to
be set at about half maximum capaci-
tance. With the loop still within the
enclosure, all trimmers can then be
adjusted slightly and peaked to give a
maximum meter deflection. A volt-
meter across R9 should show about
0-7V, indicating a d.c. input to Tr3 of
around 120mW, and both transistors,
Tr2 and Tr3, should run slightly warm
to the touch.

The module may now be installed in
its box. If a uh.f. TV receiver is
available. a very strong carrier should
be observed just below channel 21
(464MHz), with the receiver lightly
coupled to the oscillator module's out-
put. Trimmers C8, C11 and C14 may
be given a final tweak to produce
maximum darkening of the raster,
there should be no patterning on the
raster. A carrier will also be observed
at 696MHz (near channel 49) but
should be comparatively weak, other
116MHz harmonics should be barely
discernable.

e

Fig. 2.3: Plan of trough-line filter
including dimensions for linear
inductors L4-7
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TV Tuner

The u.h.f. TV tuner should be consi-
dered next. If a tuner is to be removed
from a redundant receiver, a note of its
connections should be made before
removal. Details of the Mullard four-
button type tuner are shown in Fig. 2.4.
There are basically only six connec-
tions: antenna, i.f. output (both coax-
ial). two supply lines, and the a.g.c.
connection discussed earlier. The tun-
er should be stripped of any switch
mechanisms and its side cover re-
moved for inspection. A coaxial lead is
then connected from the i.f. output
directly to the antenna socket of an h.f.
receiver tuned to 29-5MHz, not forget-
ting the isolating capacitor C23 which
prevents any d.c. potential at the i.f.
output being grounded via the receiv-
er. The a.g.c. connection will require a
fixed d.c. bias for maximum gain, best
derived from- a potential divider
network across the 12 volt supply rail.
The network shown in Fig. 2.4 will
deliver the 3 volts required to bias the
r.f. amplifier, the overall gain of the
converter is controlled from RI13.
Other types of tuner will require some
experimentation in this area.

When a 12 volt supply is connected

From output of
464MHz oscillator

l

Cj.c e

Signals from FL1

I@PWPuinshing Ltd 1987 WR226a I

~3{ 3

L. -

Fig. 2.5: Double-sided track pattern
(shown full size) and component
overlay of mixer module

Output to
uhf. tuner

Through
connections

-— 8
&é L8 L9 L10 S1a
5 | [ C c

Tinplate box 45x20x20mm R

Fig. 2.6: Constructional details of
FL1,420MHz low pass filter
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to the tuner, a higher noise level should
emanate from the receiver and, by
slowly tuning the unit, local TV signals
should be heard. The small i.f. coil,
normally set around 32MHz, should
then be adjusted by moving its core
into the coil former until a peak in the
noise is heard. This is usually within
the tuning range of the coil; if not, a
small capacitor (a few picofarads) can
be connected across the coil.

The 464MHz oscillator must now be
fired up and the tuner checked to
ensure that it will tune this frequency
with its variable capacitor sections
fully meshed. If this is not possible, the
widest rotor plates in the oscillator
compartment of the tuner should be
carefully, and very slightly, bent in-
wards to increase the maximum capac-
itance. It is inadvisable to use the
oscillator trimmer because increasing
its capacitance will severely restrict the
upper frequency limit. Any modifica-
tion to the tuning capacitor should be
reproduced as closely as possible in all
other capacitor sections so that track-
ing is maintained. With the side cover
replaced, the oscillator trimmer should
be adjusted so that the tuner just tunes
the 464MHz carrier at its lower fre-
quency limit. Due to the slight change
in intermediate frequency, the three
remaining trimmers will need to be
peaked for maximum noise, preferably
near the upper frequency limit where
system gain will be at its lowest. Track-
ing between circuits is usually excellent
and no dead spots should be apparent
when the unit is swept across the band.
The matching between the tuner out-
put and the receiver input might be
improved, with the inclusion of capaci-
tor Cx, typically 100-200pF, as shown
in Fig. 2.4.

Mixer and Filter
Construction
The mixer module and TV rejection

filter FLI are constructed as separate
units, their installation, whether with-

[WRETT] +12V

R12
age[ VvV
fa N
lo] / g l
mg‘i
9 [ | T
==
I - H—
If oufput
uhfinput >l
frommixer 295MHz if Uutpuf(—)_
R12 H2v
6k8 Cx
” AN ala
23
f:g{! Pch T1n
L T1 [T
Er rf amp l_%
base connection if
inductor
Mixer
@ @ @ @
—— Oscillator
rf.amp tuning
E[mmg
control

k - I —
J T
Fig. 2.4: External connections to

u.b.f. TV tuner

in a box containing the tuner or as
outboard units bolted to the main-
frame, being left to the discretion of
the constructor. The mixer itself re-
quires some special attention. You will
notice, referring to Fig. 2.5, that there
are several unaccounted-for holes
drilled around pins 2, 5, 6 and 7.
Through these holes are threaded short
lengths of wire, which are soldered on
both sides of the p.c.b. They provide a
non-inductive return to the upper side
ground-plane. Any excess solder
should be carefully filed down so that
when the mixer is installed, it is not
raised more than one millimetre or so
above the surface of the p.c.b. Take
care to insert the mixer correctly; pin 2
lies immediately below the letter M of
“MCL". Alternatively, more recent de-
vices may have pin | colour-coded.
The metal case of the mixer should not
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Fig. 2.7: Component layout of v.h.f. pre-
amplifier, one of three (shown full size)

make casual contact with the ground-
plane and is best left floating. Coaxial
cables from the tuner, filter and oscilla-
tor are connected as shown in Fig. 2.5,
and should be stripped so as to reveal
the barest minimum of unscreened
lead.

The TV rejection filter FLI is con-
structed in a 45 x 20 x 20mm tinplate
box. It is divided internally into three
sections by two tinplate bulkheads,
each being drilled to take a connection
from one filter section to another. All
the seams of FL1 will need soldering
along their entire length. The internal
construction, shown in Fig. 2.6, isa job
for nimble fingers and some thought
should be given to the best plan of
attack. The three coils. which should
be identical. are wound separately and
insulated where they pass through the
internal screens. The holes in the
screens should be as narrow as possible
and capacitor leads kept short.

Pre-Amplifier
Construction

There are three amplifiers to con-
struct, and they can be built separately
or together on a single board. All follow
the same basic design shown in Fig. 2.7
and components that differ from one
band to another are shown in Table |.

A small tinplate screen with a cut-
out at its basc just large enough to take
the transistor body, is soldered across
the ground-plane. All components are
supported by their leads on one side of
the board. The decoupling capacitor
C25 must be soldered directly between
the transistor base lead and the screen
with virtually no lead length.

Variable air-spaced capacitors are
expensive devices, and if other values
are to hand it may be more cost-
effective to design the amplifiers
around them. even if it means con-
structing a fourth amplifier. Some ex-
perimenting with inductors will be

Lo—s $1 ™

25V

woop T

needed to give a small overlap in band
coverage: exact reproducibility cannot
be guaranteed in such circuits. In the
prototype, cach amplifier was provid-
ed with its own antenna socket, but
antenna switching could be incorporat-
ed if the constructor is willing to
tolerate a small loss. The amplifier
cannot be tested until the entire con-
verter has been wired. the objective
being then to ensure that at least one of
the amplifiers will produce a noise
peak at any frequency tuned. Any
instability, although none was
apparent in the prototype, can be cured
by judicious placing of small supple-
mentary screens around the inductors.

Power Supply

The Mullard tuner recommended
for this project is reasonably tolerant of
supply voltage changes, shifting by less
than 20kHz/V, which is exceptionally
good for a free-running oscillator at
such high frequencies. A 7812 regula-
tor provides more than adequate sta-
bilisation and will accept an applied
p.d. anywhere between 15V and 30V,
allowing the use of any mains trans-
former having a loaded secondary out-
put of between 11V and 22V r.m.s. If
the regulator is bolted directly to the
chassis, no further heatsinking will be
necessary.

Testing and
Calibration

A main tuning scale of 200mm di-
ameter will allow graduation at IMHz
intervals and will be very nearly linear
over the entire spectrum, each MHz
occupying approximately } degree on
the scale. A reduction drive of 400:1 or
better. without backlash. is essential if
signals are to be tuned directly on the
converter itself. A cord drive, of the
type common to most domestic receiv-
er, is recommended. the drum being

o

m

Fig. 2.8: Circuit diagram of p.s.u.
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Capacitors C15, 18 are 6-8pF, and
C16,17 are 15pF

mounted on the TV tuner shaft. and
can casily be arranged to provide a
40:1 reduction without allowing vibra-
tion from the front panel being passed
through to the tuner. The cord itself
may then be driven by a small epicyclic
10:1 reducer or a second cord drive.
Precise details are left to the ingenuity
of the constructor.

Although the constructor might
eventually invest in a wide-band v.h.f.
antenna, a simple horizontal dipole of
3 or 4 metres total length will bring in
all of the more obvious signals from
10kHz to 400MHz. It will possess a
number of resonances in the v.h.f.
band and, while not being over-recep-
tive to signals below 30MHz, is unlike-
ly to cause unmanageable cross-modu-
lation. The antenna should initially be
connected to the low frequency an-
tenna socket. that is, directly into the
mixer without amplification. If each
module has been tested after construc-

ot
5‘ -
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- §
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oV +12v WRHTT]
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Fig. 2.9: Full size track pattern and
component overlay of p.s.u.
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tion there is no reason why the com-
pleted unit should not work
immediately.

If an accurate 1MHz squarewave
oscillator 1s available, calibration
points may be established right across
the band compared with the internally
generated carriers which appearat 116,
232 and 348MHz on the dial. In faci,
the scale is sufficiently linear to allow
reasonably accurate calibration by
simply interpolating between these
markers. Once the scale has been cali-
brated, the v.h.f. amplifiers may be
switched in and their inductors adjust-
ed, resulting in very much improved
sensitivity and rejection of spurii.

For tuning above 30MHz the gain
control R13 may be held near maxi-
mum, while below 30MHz it will re-
quire backing off until the mush
between stations, caused by intense
cross-modulation, becomes virtually
inaudible. Also, if the tuner is to be
used in conjunction with a transistor-
ised receiver, it should be appreciated
that this complaint might lie with the
receiver itself and that some measure
of post-converter attenuation could be
beneficial.

There is considerable variation in
the upper frequency limit of u.h.f. TV
tuners and some might take in the
430MHz amateur band. This would
necessitate the removal, or switched
by-pass, of FL1 which would otherwise
introduce appreciable attenuation. in
addition, it is, of course, possibic 1o
switch the antenna direct to the TV
tuner, while at the same time removing
the supply voltage from the oscillator
module, to introduce a second band

Undeiside view of "'Biandford’ test rig showing reduction drives and
mounting of screened enclosures

nearly 900MHz. A third band tuning
938MHz o 1300MHz, using subtrac-
tive mixing. mighi also be contcimpiai-
ed but would almosl ccrtainly require
the more expensive SBL 1-X inixer
and a large measurce of selective pre-
amplitication.

The possible use of Varicap tuned
uniis has been largely ignored i ithe
foicgoing accouni, parily because
thosc tested exhibiicd insufficicnt ther-
mal and mechanical stability (this de-
fect could be overcome in practice with
the application of a.f.c.). However.

morc convenicnt in that it would allow
the tuning range o be split into any
number of small segments, a single
variable resistor being connected in
series with an arrangement of switched
preset resistors which would define the
width of each segment. Further experi-
mentation might be directed towards
the apphication of (a.f.c.) automatic
frequeiicy control. a luxury rejected by
ihc author on account of the intermit-
tent nature of most v.h.f. signals, or
towards a fully-fledged scanning re-
ceiver for about a tenth of the cost of

tuning the spectrum from 464MHz to | voltage controlled tuning would be its commerical counterparts. PW
Award Chasing on Satellites ' Transceiver Power Unit
r
January ‘87 Sept 1980
A typographical error crept into the first paragraph of the ar- f B S " R
ticle. Line 7-8 staicd - the use of satellites is specificaily | alsc iii Fractical Power Supplies
prescribed . ..". It should have read ™. . . the usc of saiclliies is | W have now locaied a supplier of the 78HG 5 amp variable

specifically proscribed . . .””. We apologise for any embarrass-

ment this has caused.
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38 BRIDGE STREET,
EARLESTOWN,
NEWTON-LE-WILLOWS,
MERSEYSIDE WAI12 9BA.

A A R - E B TEL: 09252-29881
our ads in Tokyo,

ee | Communications Ltd.

ONCE AGAIN BERNIE & BRENDA WILL BE AT NEC BIRMINGHAM WITH SOME VERY SPECIAL OFFERS.

JUST A HINT OF THESE ARE SHOWN BELOW; AND OF COURSE WE'LL BE PLEASED TO WELCOME ALL
OUR MANY FRIENDS TO OUR STAND WHICH IS LOCATED IN THE CENTRE OF THE MAIN EXHIBITION

HALL — STAND No. C8/D9
SPECIALS FOR NEC A.R.E. SEVEN-DAY EXCHANGE PLAN
IF AT NEC YOU ARE UNDECIDED

FT767 HF TRANSCEIVER
WHICH RIG TO BUY THEN BERNIE &

with free 2 metre Module
FT757 HF TRANSCEIVER BRENDA WILL OFFER YOU A 7-DAY
EXCHANGE PLAN.

with free Yaesu Power Supply

FRG9600 VHF/UHF SCANNER

with free Discone & HF Converter RETURN YOUR PURCHASE WITHIN 7
DAYS IN ORIGINAL CONDITION AND

KENWOOD front panel badges to fix to WE WILL EXCHANGE IT FOR AN

your discontinued TRIO equipment. 5p. | ALTERNATIVE OF YOUR CHOICE

De-Luxe version (autographed by Brenda

& Bernie) 10p.

£

“Yes, ‘lo and behold' no
more TRIO rigs, only
KENWOOD in the UK"

“It seems Iheyu read

SUBJECT TO AVAILABILITY.
Phone 09252-29881 for all mail order — Access & Barclaycard accepted

Opening hours: Monday-Saturday
10am-5pm

Trade enquiries welcome
All prices include VAT and are correct as we go to press

W ——
( Unit 5 MAIL ORDER DEPT.
TEL. Parsons Green Estate ook ems Normelly: .
A K D 0438 351710 Easton s Do s

EN

Unifilter ‘cLAMP-ON’ RADIO-FREQUENCY CHOKE PHONE OR SAE FOR PRODUCT SPECIFICATION & APPLICATION NOTES

Allows leads to be torroidially protected without the need to cut or remove plugs or connectors. Ideally suited for B
il moulded plugs, leads, ribbon, and large diameter cables. Can easily be fitted and stacked in multiples to increase o8

Herts SG1 4QG

"1.1{6-“1..__ rejection. ‘UNIFILTER’ works by suppressing the interference currents that flow along the outside of cables without 9 { Al |
Sy LLAm affecting the signals or power flowing inside. This means that you don’t need to worry aboul upselling normal sk [ i
I- 3 ~ operation or invalidating guarantees. Suitable for both reducing the emission of, or rejecting the effect of, ‘common : | L o
L \{ . l” ¥ made’ interference as experienced on computer, hi-fi & speaker leads, as well as the normal mains & aerial cables |1|'|
N UF 4 KIT (SUITABLE FOR SMALLER INSTALLATIONS) £9.89 UF 8 KIT (FOR MULTI INSTALLATIONS) £19.55 P
WwA1 WAVEMETER £24.95 HFC1 CONVERTER £49.00 GPA1 PRE-AMP £24.95
. 2 For the FRG 9600/9%65 our new 2 Mire RF Fre-amp using
AKD
- o o HF Converter, connects to the BFOEI dual ot FET 18 db
ey " . . @ Our Waveabsorption meter for j; aenal socket, and powered di- gain: Low noise, IMhe Band- Q apat.
. 2 Mtre iranzinitters neets rect from the 8 Vot o/p of the width SO 239 tenmnaton 25 Y Pemier
; i
licensing  rgrmnts rang. FRG 9600. Tune from 100, IMhz  wans through powe Fadsal =

AR
ei, ity RF sensing
28-170Mh:

w 160Mhz, gives tuni ge of 100Khz to 60Mhz. uses double
balanced mixer, with low pass filter on input
+ Can be supplied with BNC termination for other scanners #

120Mhz to «thz, very sensitive, can also be used as feld
strength meter within its range. Requires PP3 type battery inoi
supphed)

S\I\Nll’:hll‘l?_ can be left . ling
even at '4 watl, can be facio
* Can also be tned for G4 s *

A SELECTION OF OUR MOST POPULAR FILTERS (PHONE OR SEND SAE FOR FULL RANGE DATA SHEET)

RBF1

A range of UHF notch filters {for inner only) stocked at the following
frequencies: 435MHz (70cms) channel 36 (for radar blips), BABMHz
[RAF Boulmer interference) can be factory tuned from 420MH: w
890MH:z £6.75 each
To order guote RBF1/ followed by type

HPF1

Low inseruon loss high pass fiter with capacitive braid breaker for
use with UHF TV, VIDED & PRE-AMPS £6.75 each
HPFS

High pass filter with transformer braid breaker, better performance
than HPF1 but the nserbon loss is a little higher. 1-2db best for
severe problems for UHF only £7.00 each

TNF2

A range of notch filters specifically tuned for the frequency of
mterference on inner and outer bandwidih ~1Mhz (2Mhz above
100Mhz), VERY LOW INSERTION LOSS TYPICALLY <05db. Stocked
for the following freguencies: 14Mhz, 21Mhz. 27 5Mhy (CB), 29Mhe
50Mhz, 7TIMhz, 145Mhby  Also spol looed at any freguency 1o
300Mhz.

To order quote TNFZ/ and the frequescy

£7.75 each

BB1

Transtormer braid breaker =25db at 30Mhz, often used with other
filters in our range for very severe interterence. ideal at the input of
VCR and PRE-AMPS £6.75 each

IDEAL FOR cLUBS OR EMC GROUPS FOR
EVALUATION OF INDIVIDUAL
SITUATIONS DK1 FILTER KIT

Kit of all filters in our range (11 in all} except for RBF1/
846Mhz. £41.70

WE ALSO STOCK TORROID RINGS (i £2.50 PER PAIR.
* EMC PROBLEMS *

PHONE OUR TECHNICAL HELPUNE ON THE ABOVE PHONE NO.
BETWEEN 10am & 12 NOON ANY WEEKDAY.

ALL PRODUCTS ARE AVAILABLE FROM US DIRECT
MAIL ORDER OR C.0.D. ALSO AVAILABLE FROM LEAD-
ING AMATEUR RADIO DEALERS

Props: RT & VEL Wagstaffe.

ALL OUR PRODUCTS CARRY THE USUAL AKD 2 YEAR
GUARANTEE. PRICES QUOTED ARE CORRECT AT TIME
OF GOING TO PRESS AND INCLUDE VAT,
POSTAGE & PACKING

Technical Adviser: John Armstrong

RSGB NOW STOCK OUR FILTERS AND MEMBERS CAN DBTAIN
THEM AT A DISCOUNT FROM RSGB HO
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Constructional

M. P. Clarke originally designed this continuity tester to help when ringing out
long lengths of cable on radar sites. For the amateur it also has its uses.

Simple

What distinguishes this continuity
tester from many others is its ability to
discriminate between the normal resis-
tance in a circuit or cable and the
slightly higher resistance of a poor
connection.

The circuit of the continuity tester is
shown in Fig. 1, it comprises two
distinct sections,

1: the oscillator and
2: the probe sensor

The oscillator section employs a
conventional multivibrator circuit
using Trl and Tr2 with a free-running
frequency of about 1-5kHz. This out-
put is directly coupled to a medium-
impedance telephone earpiece which
produces a suitably loud tone.

The probe sensor is required to
control the tone output, which it does
by switching the power supply on and
off as required. Another feature of the
probe sensor in this circuit is the ability
to indicate the presence of any excess
resistance in the circuit under test.

The sensor is very simple and is
comprised of Tr3, DI and R5. When
the probes are shorted together, Tr3 is
driven into saturation and the oscilla-
tor supply current (approximately
30mA) is split via two paths. The first
path i1s D1 and the collector-emitter
junction of Tr3, and the second path is
the test probes, R5 and the base-
emitter junction of Tr3.

w D1

Tr1 Tr2

BC108

BC108

|.-'.<..||_+—

Test }
probes

wOMO024

Fig. 1

1 2 3 6 5 & 7T 8B % WM RNV LWTEHNANE NI NN ITHIS

LB

() (i)

~ X o = T Ol mom M

™ Test pro
probes
-’

[ .h L »+\fp
™ Dynamic

telephone
—=earphone

, i, A0S, PG PR

——=-\e

(WRHTTR

Track breaks at:- C18.C29
018
112

Veroboard and component layout 112

32

If RS is sct to about 252 the current
is equally divided between these two
paths and the Le.d. is illuminated. Any
increase in the resistance of RS, or the
circuit under test, will make the l.e.d.
brighter and conversely any decreases
will dim the Le.d. If R5 is adjusted so
that the l.e.d. is just extinguished with
the probes connected to the circuit
under test. the lL.e.d. lighting will indi-
cate the presence of excess resistance in
the circuit.

One added bonus of this probe sen-
sor is that it eliminates the need for an
on/off switch. Providing the probes are
kept apart the supply current. when the
unit is not in use, is reduced to the
leakage current through D1 which is
minimal.

In Use

When checking equipment wiring or
short cable runs it is sufficient to short
the probes together and adjust R5 so
that the le.d. just extinguishes. To
check the wiring the probes are con-
nected. one to each end of the circuit. If
all is well with the circuit the tone will
sound and the l.e.d. will remain extin-
guished. If the tone doesn’t sound then
the circuit is probably open, or very
high resistance. If the tone sounds and
the le.d. lights then there is some
excess resistance which may be due to
a poor connection.

When testing long cable runs it is
obviously impractical to connect one
probe to cach end of the circuit. The
technique here is to either loop pairs
of wires at the distant end or to bunch
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Semiconductors
SHOPPING Diodes

all the wires at the distant end. If the redled. 1 D1

“looping™ system is employed, the I_IST Transistors

probes are connected one to each leg of BC108 2 Tr1,2

the looped pair. If the “bunching” 2N2369!1 1 Tr3

system is used then one wire is nomi- Resistors

nated as the ““master” and one probe is 1 W 5% Carbon film Miscellaneous

connected to this wire and the other 1kQ 1 R4 Veroboard 30 holes x 6 tracks; 4T

probe is moved sequentially around 3.9kQ 2 R1,3 telephone earpiece?; PP3 battery;

the remaining wires. 47kQ 1 R2 Battery connector; pvc covered

To set RS on long cable runs the Potentiometers wire; Crocodile clips (2).

probes are connected to the first circuit Cermet trimmer

under test and RS is adjusted until the 200Q 1 R5

l.e.d. just extinguishes. The indications Capacitors

given by the tone and le.d. are the Polycarbonate

same as for testing short cable runs, as 47nF 2 c1.2

described earlier. ; 5

One word of warning about this unit Suf)n;mn Cera;m.fc pfar.:.-:s

is the current applied to the circuit : 4

under test is between 15 and 30mA. So (1) Suehicuned Floctomics g, "Tek

it should not be connected directly to (2) J&N Bull Electrical. Tel: 0273

semiconductor circuitry. 734648,
Club Changes Reunion Dinner
The Armagh & Dungannon Saturday May 2 is the date
District ARC have moved for the Cambridge University
their meeting place and Wireless Society and Oxford

Enginee“ng Details evening. The new details University Radio Society

Hooke & Toller Porcorum:
A new relay station has
been built 17km north-west
of Dorchester. The channels
are:

Ch. 40—BBC1 South
West

Ch. 43—ITV TSW

Ch. 46—BBC2

Ch. 50—Channel 4
Viewers will need horizontal
group B antennas.
Bristol: The v.h.f. f.m. Radio
4 service from the Bristol
relay transmitting station
(lichester Crescent) has

changed to 93:7MHz. Also
the v.h.f. f.m. service for
Radio Bristol will change
frequency:
Bath — 104-6MHz
lichester Cres — 94-9MHz
Chilfrome: A new relay

are:
County Armagh Golf Club
Newry Road
Armagh City
2nd Wednesdays.
The Felixstowe & District
club have moved. The new

station has been built 15km | address is:

north-west of Dorchester. The Scout Hut

The channels are: Bath Road
Felixstowe

Ch. 39 — BBC1 West

Ch. 45 —ITV HTV West

Ch. 49 — BBC2

Ch. 52 — Channel 4
Viewers will need horizontal
group B antennas.

Welwyn/Hatfield ARC have
changed their main meeting
venue: The new address is:
Lemsford Village Hall
Brocket Road
Lemsford

RAYNET News

During the wintery weather
of January 13-17,
conditions caused a number
of RAYNET groups to be
called out.

Leicestershire: Members
operated their “'snowdesk”’
travelling info service for the
benefit of mobile radio
amateurs and the
community at large in
collaboration with their
CEPO. They worked for 40
hours over 3 days with over
3000 messages.

West Midlands: Groups
were placed on a listening

watch by their CEPO to
gather road info for the Fire
Service. They ran from
Tuesday to Thursday.
Norfolk: RAYNET were
called out by the Police and
CEPO (for use with the
Ambulance Service, Health
Authority, Social Services
and Highways Dept). They
were involved with getting
patients and consultants to
hospitals, transporting
urgent drugs, babies’ milk,
fuel and even a search for a
missing person. Total
activity exceeded 6000
RAYNET manhours.

Strathclyde: RAYNET was
called out by their EPO to
help the Social Services
Dept. The Army were also
involved and there
developed a friendly rivalry
between groups e.g. Jan 14
Army 23, RAYNET 22 jobs
completed.

We all should say a big
thank you to those
mentioned here (and those
unmentioned) for all their
work and all the unsung
heros who helped by
keeping frequencies clear
throughout the emergency.
Amateur radio at its best.

Reunion Dinner for 1987.

This dinner is the main
social event for the two
societies and is intended to
allow both past and present
members to meet and talk in
conjunction with a first class
formal dinner.

It will be held in Selwyn
College, Cambridge. The
costis £15 and some limited
accommodation is available.
Applications should be sent
to Dr James Keeler G4EZN,
Selwyn College.

Commonwealth
Games Award
Cerntificate

Any person who has not to
date received their
certificate is requested to
contact the originators and
organisers of the
Award—The Lothian Radio
Society, QTHR, who used
the callsign GB8CG for the
event.

PO Box 20 Motherwell,
The Post Office box of the
Mid-Lanark ARS was used
for both stations taking part
as a clearing house for mail
for the Lothian Club.

Can We Help You?
Do you have any forthcoming rallies, special events or exciting
news—tell us and we’ll tell others.

Practical Wireless, April 1987

33



Feature

Test Methods and

Equipment rar1

In this series, Ray Steele takes a look at all kinds of test measurements, standards
of measurement and test equipment.

Metric Units

I he French Academy of Science was
mstructed. in 1790, by the French
Guvernment to invent a new system of
units.

Since all measurements are based on
observations in one’s environment,
they chose their unit of length as one
tennilhonth of the distance from the
North Pole 1o the equator, along the
latitude through Paris. This they called
the metre and the decimal system was
boin. Decimal muluiples and  their
svinbols are shown in Table 1.1.

T'he unit of time was adopted with-
out change from the existing units as
/56 400 of the mean solar day. The
uiiit of mass chosen was the gram
whuch is Tee of distilled water at 4°C
aca 760mm of Mercury (aumospheric
Piossuie)

i he above centimetre-gram-second
(L 1S) system was adopted by the
Biiiish Association for the Advance-
ni.al of Science since the metre-kilo-
giam-second (MKS) system 1s un-
wicidy for laboratory use.

viiorgl. an Italian engineer, intro-
duved the Ampere to the MKS system
which was modified to the MKSA
syvsiem in 1935,

I'he original MKS system was in use
in France by 1795, five vears after the
French  Government  commissioned
the French  Academy. It was also
adopted at the metre convention of
1875, by seventeen countries, 80 years
atter it was adopted by France. But the
USA and Britain are only just starting
to rmplement these on a scale outside
the laboratory. even though there was
an international agreement in 1960

Table 1.1

Decimal Multiples
Teic T 102
Gige G 10¢
Megd M 10t
Kilu k 104
Hecto h 102
Deca da 10
Dewi d 10!
Cent c 10-2
Mili m 10-3
Micro u 10-8
Nano n 10-°
Pico P 10~12
Femto f 10-'%
Atto a 10=18
34

accepting these as System Interna-
tional d'Unites (SI units).

Some common Sl units and their
symbols are shown in Table 1.2.

The Imperial system (foot-pound-
second) 1s a legacy of the Roman
occupation. The conversion between
the two units is shown in Table 1.3.
The biggest advantage of the metric
system 1s that 1t goes up or down in
steps of ten, making calculations easy.
Some quantities have unique names
honouring scientists: Watt, Joule, Cou-
lomb, Newton, Hertz etc.

Units are either fundamental or de-
rived. Length and mass are fundamen-
tal units but force has dimensions of kg
m/s and is a derived unit since it
contains more than one fundamental
unit.

Table 1.2
Some common Sl units

Quantity Symbol Unit
Potential
Difference Vv volt
Current A ampere
Resistance Q ohm
Quantity of
Electricity Cc coulomb
Power W watt
Frequency Hz hertz
Inductance H henry
Magnetic Flux Wb weber
Magnetic Flux
Density T tesla
Capacitance F farad
Temperature K kelvin
Time s second
Mass kg kilogram
Length m metre
Force N newton
Work J joule
Velocity m/sor metre/second
m-s

This is how the original PW lab
looked

Standard of
Measurement

Standards of measurement are
maintained at four levels:

International standards

Primary standards

Secondary standards

Working standards

Working standards are used for cali-
brating laboratory instruments and
secondary standards are calibrated by
industrial laboratories using primary
standards.

Primary standards are compared to
provide an average figure. Primary
standards are kept in national labora-
tories like the National Physical Labor-
atory (UK) and National Bureau of
Standards (USA). The International
standards are kept near Paris at the
International Bureau of Weights and
Measures and checked occasionally.

Table 1.3
Metric to Imperial Conversion

Metric Imperial
Mass kilogram 2:205 pounds
Length metre 39:37 inches
Velocity metre/second 3-2808 feet
per second
Temperature degrees (9/5)C + 32"
centigrade Fahrenheit
Work joule 23-75 foot-
poundals
Power watt 0-00134
horse power
Force newton 7-23 poundals

|
|
f
{
t
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Voltage, Current and
Resistance
Standards

Voltage standards employ Weston
cells of the saturated or unsaturated
variety. A saturated cell employing
cadmium sulphate as the electrolyte is
shown in Fig. 1.1. The positive elec-
trode is mercury and the negative
electrode is an amalgam of cadmium
consisting of 10 per cent cadmium.

At 20°C, the voltage is 1:0185V with
an internal resistance of between 500
and 800Q. Therefore the voltage drop
across the internal resistance becomes
important if the current increases
above 100pA.

The voltage of the cell drops 40pV
for each degree (Centigrade) rise in
temperature and the cell is immersed
in a bath of oil to keep the temperature
constant.

The saturated cell reproduces the
voltage fairly accurately and is used as
a primary standard. The unsaturated
cell is used as a secondary standard
since it is rugged and stable at room
temperatures.

A standard resistor is made from
manganin, an alloy of high resistance
so that only a small piece is necessary
to represent one ohm. This source is
kept in a glass jar with double walls so
that the temperature and humidity are
constant. The other feature of man-
ganin is its low temperature coefficient
i.e. its resistance changes in small
amounts with changes in temperature.

The ampere was defined as the cur-
rent which produced a force of 2 x 107
newton per metre in two parallel con-
ductors one metre apart. The ampere
was also defined as that current which
would deposit 1-118mg of silver out of
a silver nitrate solution in one second.

In 1948 the definition of the ampere
was changed to that current producing
the required force between two coils of
defined size. This is easier to repro-
duce than either of the previous two
definitions.

=

A A typical digital multimeter
and handbook

What a digital multimeter
looks like inside p
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[wOMDze) - Solution of
_ cadmium
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-~
~—— Platinum
N wire
( 3\ __-Bung
Mercurous
sulphate

U " Cadmium

Fig. 1.1

T Mercury

Magnetic Flux,
Inductors and
Capacitors

One method of generating a stan-
dard magnetic flux is shown in Fig. 1.2.
A hollow brass cylinder is wound with
insulated copper wire. When a catch
releases the cylinder, it drops into a
soft iron container.

A permanent magnet is located in
the centre of the container and the
windings on the cylinder cut the field
of the permanent magnet. This causes
a current to be induced in the windings
which is proportional to the field
(flux). The cylinder drops at a constant
rate under gravitational pull.

Standard inductors come in sizes
from 100uH to 10puH and standard
capacitors with solid dielectrics or air
as a dielectric. Silver-mica is a stable
solid dielectric and is used in the larger
value capacitors.

Time and Frequency

If we can derive one, the other
follows since one is the reciprocal of
the other i.e.

t=1/f

When electrons fall from a higher to
lower energy level, light is emitted in
giving up this energy. The relationship
is:

hf=E, - E,

where: E, is the higher energy level

E,is the lower energy level
f is the frequency
h is Planck’s constant

This relationship is explained in Fig.
1.3. Caesium emits a frequency of
8 192 631 770Hz and has been used in
atomic clocks since 1955. This is much

P ——Terminals
( 77 7. __ Insulated
L copper wire
fepeice1) ‘A=— —— Hollow brass
1Y, cylinder
_Permanent
magnet
7 _Soft iron
e container
Fig. 1.2
[woM 0z8] /’_
¥
/
/ Nucleus
-
\ 3
\ |h¢
Fig. 1.3 €2

more accurate than relying on the
earth’s rotation.

Standard Mass

The International Bureau of Weights
and Measures near Paris keeps the
International kilogram which is accu-
rate to | part in 10%. Laboratory stan-
dards are accurate to | part in 10® and
working standards to 5 parts in 108
The term weight is not used since the
weight of an object will vary with its
distance from the earth.

Standard Length

Since 1960 this has been based on
radiation from a krypton lamp. Before
this the metre was defined as the
distance between two marks on a plati-
num-iridium bar. This is accurate to |
in 10% but the krypton lamp method is
more accurate. The wavelength of the
orange-red discharge is multiplied by
1 650 763-73 to arrive at one metre.
Steel blocks with faces flat to within
0:25 to 0-5 in 10°* metre are used as
working standards.

Temperature and
Luminous Intensity

The primary temperature standard
is the platinium thermometer and tem-
perature is measured in kelvin (abso-
lute temperature).

Platinum solidifies at 2042 kelvin
and a black body at this temperature is
used as the standard of luminous in-
tensity. A candela is one sixtieth of this
intensity per square centimetre.

Tungsten lamps are used as second-
ary standards and by operating at the
required temperature, the radiation is
the same as that of the primary stan-
dard. This is in the visible region.

These are the standards and units in
use at present. No doubt there will be
improvements in the standards if not
in the units.

PART 2 NEXT MONTH
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COME ON DO
& MEET T

-

Chris Lambert/G4PCN

Land-mobile sales,

Pete Hizzey/G6YLO

Engineer

Andy Stockley/GS8ELP
Ham sales

4

if

Phil__ﬂad.le 1/G4ACZU

Sales Director

At this years RSGB extubition you will be able to see and P
buy ICOM equipment direct from us, Thanet Electronics Ltd,
sole ICOM importers in the UK.

Qur sales team will be ready to discuss and recommend
the ICOM set to suit your requirements. New radios will be on

" show underlining ICOM's constantly improving range. :
. Some models will have a special exhibition price so
make a point of visiting the ICOM stand No. A20 at the RSGB e Or(
| Exhibition, N.E.C., Birminghar on March 27th. and 28th. 1987 or ' ’
~ Forall enquiries regarding ICOM Amateur Radio Equipment contact: ICOM/Thane
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WN TO N.E.C.

HE TEAM.

% e

OM

System

 Ltd. Dept PW, Sea Street, Herne Bay, Kent CT6 8LD. Tel: (0227) 363859.

i~

o

Andy Rudd/G6MRI

Retail shop mananger

Dennis Goodwin/G4SOT |

Ham sales

you may miss a bargain.

All equipment bought on our stand can be paid for with
cash, cheque, Access and Barclaycard, Interest-free credit can
also be arranged. This could be your chance to own the ICOM
radio you have always dreamed of.

Should any items have to be sent on to you we now
operate a full Datapost service giving next day delivery. Come
ondown toN.E.C., meet the team and see why ICOM is going up
in the world. :

S - S

Ian Kuypers
Marnne sales

Fraser Stuaxt/GSFEZ

Technical Director
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Constructional

PW ““Itchen’ LCR

Bridge

The d.c. Wheatstone bridge is historically the basic circuit for measuring resistance and
comparing resistors accurately. This self contained LCR component bridge, which is based on the
Wheatstone circuit, can measure resistance (10Q-10MQ), also capacitance (10pF-10uF) and
inductance (100wH-1H). Usable indications can also be obtained for values up to a factor of ten
above and below the ranges quoted. The bridge will find many uses in the service department and

experimenter’s workshop says J. Thornton Lawrence GW3JGA.

The d.c. Wheatstone bridge is a very
simple and accurate arrangement for
measuring resistance, the circuit of
which is shown in Fig. 1a. It consists of
a battery to drive current through the
resistor bridge network and a centre
zero meter or null detector to detect
the balance condition. The unknown
resistor to be measured, Rx, is connect-
ed in one arm of the bridge and the
remaining three calibrated resistance
arms of the bridge, Ra, Rb and Rs are
adjusted in value to give zero indica-
tion on the meter. In this condition the
value of Rx is given by:

Rx = Rs x (Ra/Rb)

In Fig. 1b the same circuit has been
redrawn to show graphically that if Ra
and Rb are equal, balance or zero
reading will be obtained when Rs = Rx.

In Fig. lc the same circuit is shown
with Ra and Rb replaced with a vari-
able potentiometer control in which
the ratio of Ra to Rb can be varied by
rotating the control. If the control is
fitted with a knob, scale and pointer
then the scale can be calibrated directly
in terms of Ra/Rb—this method is
used in the PW “Itchen™.

In theory the ratio Ra/Rb provided
by the potentiometer is infinite, but in
practice ratios of up to 10:1 are quite
satisfactory, with indications of lesser
accuracy up to 100:1. To cover a wider
range of values of Rx the value of Rs
(the range or standard resistor) can be
switched in decade ranges—100, 1000,
10 000 etc. This allows the value of Rx
to be measured directly by selecting an
appropriate value of Rs, adjusting the
potentiometer for null indication,

reading the ratio indicated on the dial
and multiplying this by the value of Rs.
For example, with the unknown resis-
tor connected, an attempt to find a null
point would be made by rotating the
potentiometer and, if necessary,
switching the value of Rs to bring the
null point within the 10:1 range on the
potentiometer dial. If a null was ob-
tained at a dial reading of 2-5 and Rs
was set to 1000Q2 then the value of Rx
could be read off as:

2-5 (dial) x 1000 (Rs) = 250092

A feature of the Wheatstone bridge is
that the measurement is not affected
by the supply voltage. In practice, if the
bridge volts are reduced then it may
require a more sensitive null detector
to locate the null point with the same
certainty, but the resistance measure-
ment would be unaffected.

ZV:-T

Null
detector

Fig. 1b: Wheatstone bridge re-
drawn to show balance

Fig. 1a: DC Wheatstone
bridge
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AC Wheatstone
Bridge

The d.c. version can be made to
work on a.c. simply by replacing the
battery with an a.c. voltage source, at
say audio frequency, and the null de-
tector by a headphone or a.c. millivolt-
meter. In addition to being able to
measure resistors the bridge will now
be able to measure reactive compon-
ents, capacitors and inductors. Be-
cause of the relative simplicity of the
circuit the bridge is unable to isolate
and measure separately the reactive
and resistive parts of a complex imped-
ance. However, for checking compon-
ents and making the usual workshop
measurements, this is unlikely to be a
serious limitation.

Circuit Description

The circuit of the PW “Itchen™ is
shown in Fig. 2. It comprises a Wien
bridge oscillator running at 1-6kHz, a
Wheatstone bridge circuit with a

Rx
unknown

Potentiometer with dial
Ra calibrated in ratio

Fig. 1c: Wheatstone bridge with ratio dial

and standard
Practical Wireless, April 1987
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Fig. 2: LCR bridge circuit diagram

potentiometer and dial calibrated in
ratio and a sensitive null detector
incorporating a phase sensitive rectifi-
er with Lc.d. balance indicator. Most
a... bridge circuits require a special
transformer either to drive the bridge
o1 10 teed the null detector. An alterna-
tuve 1s 10 exploit the common mode
rejection characteristic of an op-amp.
The PH *ltchen™ uses a CA 3140 te.t.
op-amp tor this purpose.

Oscillator

The 1-6kHz oscillator consists of an
op-amp ICl with positive feedback
through a Wien bridge network RS,
Cl, RZ. C2 which determines the
frequency of oscillation. Amplitude
stabilisation is provided by the nega-
tive feedback network R1. R4 and R3

and D1 and D2. The sine wave output
is fed to a push-pull amplifier consist-
ing of Trl and Tr2; this stage has a low
output impedance and provides a 3V
peak-to-peak signal to drive the
Wheatstone bridge network.

Bridge Network

The bridge network is built on the
front panel and comprises the ratio
potentiometer and the “standards” (re-
sistors Rs, inductors Ls, and capacitors
Cs) which are switched into circuit by
two rotary switches S1 and S2. These
are shown in Fig. 3 and the scale is
shown in Fig. 4. It will be noticed that
there is a forward reading scale for R
and L and a reciprocal scale for C. The
scale is calibrated for the 10k 1watt
wire-wound potentiometer, RS Com-
ponents type 173-237. If any other type
of potentiometer is used, having differ-
ing degrees of rotation, then a different
scale will be required and details for
making this are given at the end of the
article.

Ideally all the “standards™ should
have a tolerance of no greater than
+ 1%. Unfortunately, not all the val-
ues required are available to as close a
tolerance as this. However, the follow-

[T ‘I
Unknown
@
s A
s2
L53‘;: Ls2, Lsi \\(53 (s2 =k=(s1
100m 3 wmi im “597' Ls5 "GPTm 10n Tom T1y
([
Rs5 <Rs& <Rs3 <Rs? Rs1 External
100 2tk 10k =100k standard
—o
A o
12°
®

mnEarth front panel
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ing components are readily available
and were used successfully in the
prototype.

List of “*Standards™

Rsl 1MO 0-25W metal film 1%
RS 149-228

Rs2 100k 0-25W metal film 1%
RS 148-972

Rs3 10k 0-25W metal film 1%
RS 148-736

Rs4 1k0 0-25W metal film 1%
RS 148-506

Rs5 100R 0:25W metal film 1%
RS 148-269

Csl 1p0 Polyester 10%
RS 115-152

Cs2 100n Polyester 20% 20%
RS 115-102

Cs3 10n Polystyrene 2-5%
RS 113-409

Cs4 1000p Silvered Mica 1%
RS 124-948

Cs5 68p Silvered Mica 1%
RS 124-752
in parallel with
5-65p Trimmer RS 125-660

Lsl ImH Toko I181LY-102 5/10%

Ls2 10mH Toko 181LY-103 5/10%

Ls3 100mH Toko 181LY-104 5/10%

© <4 Fig. 3: Switched L,C&R standards

A Fig. 4: Front panel scale (full size) for LCR ratios
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The range switches are arranged so
that one covers the resistance ranges
and the other the capacitance and
inductance ranges. An EXT (external)
position is provided which allows an
external standard to be connected to
the EXT terminals. This is a useful
feature as the bridge can be used to
match components or to measure dif-
ferences between two similar compon-
ents connected to the UNKNOWN and
EXT terminals respectively. Note that
Cs5 consists of two components, a
fixed capacitor with a trimmer con-
nected in parallel. The trimmer is set
during calibration to compensate for
the few picofarads of unavoidable
stray capacitance existing within the
bridge and ensures that the low capaci-
tance (100pF) range reads correctly.

Detector

The null detector consists of an op-
amp IC2 whose excellent common
mode rejection and high gain are used

to isolate and amplify difference sig-
nals appearing between points (D) and
(B) on the bridge network. The output
from IC2 is compared with the oscilla-
tor signal in a phase-sensitive detector
circuit using an exclusive OR gate
IC4d. The output of this is fed to Tr4
and its associated l.e.d. and to IC4c
connected as an inverter and so to Tr3
and its le.d. In use, the bridge is
balanced when both l.e.d.s display the
same brightness. The phase method of
balance detection gives a sharper,
clearer indication than that from the
usual null detector.

Supply Splitter

The op-amps require both positive
and negative supplies and to avoid the
need for two separate batteries the
incoming single 9 volt supply is “‘cen-
tre tapped” using IC3. The centre
voltage is determined by R10 and R11
and IC3 is connected as a voltage
follower to provide a 0 volt connection
for the derived +4-5V and —4-5V lines.

Construction

The construction is conveniently di-
vided into two parts: (1) the front panel
which carries the ratio potentiometer,
and the range switches with their
“standard” components, as shown by
the photograph and (2) the printed
circuit board containing the active
circuits and components, as shown in
Fig. 5. The front panel and the p.c.b.
are the same size (173mm x 84mm)
and drop into slots in the Vero 202-
21039N case, as shown in the
photograph.

The first stage is to mark out and
drill the front panel as shown in Fig. 6.
This is best done by covering the front
of the panel with masking tape, mark-
ing the hole positions on the tape and
centre punching through it on to the
panel. The tape may then be removed
before drilling. Lettering is done using
press-on lettering (I used Letraset
Sheet 208) as shown in the photograph.
The scale shown in Fig. 4 is full size

L

PW Publishing Ltd
WR298 1987

481;

o@
=@

Fig. 5: Copper track pattern and component layout shown full-size
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and may be photocopied, cut to size
and fixed to the front panel using Cow
Gum or Pritt Stick adhesive. Make
sure that it is centred over the poten-
tiometer hole and that the centre line is
vertical.

Range Switches

The spindles of the rotary switches
S1 and S2 should first be cut to length
to suit the type of knob being used. The
easiest way to wire each switch is to
clamp it in a vice, by the spindle,
keeping the tags uppermost. The
switch can then be rotated to the most
convenient position for soldering. It
can be seen that the tags around the
edge of the switch are numbered 1 to
12 and the tag near the centre is
labelled “A™.

Start by wiring S| as this is the
simplest. Cut the resistor leads (Rsl to
Rs5) 1o a length of 35mm. Bend one
end of each resistor lead to hook
through the appropriate switch tag and
solder it in position. Repeat for all
resistors. Cut a 75mm length of 20
s.w.g. tinned copper wire and bend it
into a circle of diameter 22-23mm,
overlap the ends and solder to form a
ring. Carefully bend the end of each
resistor lead over the ring, adjust and
position the leads as necessary, then
solder into position. This completes
the assembly of S1.

The switches SI and S2 have an
adjustable rotation limit stop fitted so
that the number of positions can be
defined. To set the stop, remove the
fixing nut and shakeproof washer com-
pletely and lift off the stop ring. Check
the hole locations and, for S1, replace
the stop ring with the leg in hole 6 (the
5th one going clockwise). For S2 use
hole 10 (the 9th one going clockwise).
The switch should be fitted to the front
panel immediately, to avoid the stop
ring accidentally slipping out and be-

r — - - 173
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Fig. 6: Front panel drilling pattern

coming misplaced. It is important that
the switch is correctly positioned with
the locating peg immediately below the
mounting hole before fitting the shake-
proof washer and nut.

Repeat the above assembly proce-
dure for S2. It will be necessary to
solder mounting wires to each of the
three inductors, these can then be
mounted in the same way as the capa-
citors. Cut the leads to length and
make another ring of wire to support
the components as with S1. The trim-
mer capacitor may be soldered directly
to the ring by its rotor tags and a lead
taken from its stator tag to the switch,
along with the 68pF capacitor, the
parallel combination forming Cs5. Set
the switch rotation stop to 10 and fit
the switch to the front panel.

Next fit the UNKNOWN and EXT
terminals, using insulated bushes.
Take the on/off switch S3 and fit a
large earth tag on the bush before
fitting it to the panel. This tag provides

Interior view showing range of switch wiring and layout
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the main earth connection for the front
panel and should not be omitted. The
remaining wiring is then completed
using 20 s.w.g. tinned copper wire. To
make a neat job it is helpful to pre-
stretch the wire—just clamp the end of
a | metre length in a vice and with a
pair of pliers pull the other end until
the wire just stretches and work-har-
dens to give a nice straight length ready
for wiring.

The Printed Circuit
Board

The p.c.b. is loaded with compon-
ents in the usual way and double-ended
pins are inserted and soldered at the
points where leads are taken to the
front panel and battery. The front
panel and p.c.b. are fitted in the case in
the positions shown in the photograph
and the connections between the p.c.b.
and the panel are made using lengths of
insulated wire, as straight and direct as
possible. The l.e.d.s have their leads
lengthened by soldering on pieces of
insulated wire and are then mounted
through the holes in the front panel,
the leads cut to length and soldered to
the pins on the p.c.b. The PP3 battery
connector leads are connected to pins
G and H as shown in Fig. 5.

Pointer Knob

Some improvisation may be needed
here depending on the tools and mate-
rials you have to hand. The prototype
instrument used an RS moulded knob,
Style SK (RS 499-087), as this has a
large flat flange on which to glue the
pointer. The pointer is made from
clear Perspex which may be obtained
from a local sign manufacturer or cut
from a sandwich box lid. The pointer is
filed to shape and a cursor line scribed
on the underside and filled with black
drawing ink. A hole is drilled in the
knob end, to clear the potentiometer
spindle bush and the completed
pointer is centred on the underside of
the knob and fixed to the flange using
Evostik impact adhesive.
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Calibration

The calibration depends on the
pointer knob being in the correct posi-
tion on the potentiometer spindle. The
easiest way to achieve this is to take
two 1% 10k resistors and connect one
to the UNKNOWN terminals and the
other to the EXT terminals. Switch S1
to L&C and S2 to EXT. Adjust the ratio
potentiometer R8 for balance, loosen
the pointer knob and re-tighten so that
the pointer is on **1”°. Change over the
two 10kQ resistors and if necessary
readjust the potentiometer for balance.
If there is a slight difference then reset
the pointer to a position midway
between this position and *“1”. The
knob setting is now complete.

To calibrate the 100pF range, switch
S1 to L&C and S2 to 100pF. Connect a
100pF 1% (silvered mica) capacitor to
the UNKNOWN terminals and set the
ratio potentiometer to *“1”. Using an
insulated trimming tool adjust the
trimming capacitor (part of Cs5) for
balance. This completes the
calibration.

Using the PW
“Itchen”’

In normal use, the component to be
tested is connected to the UNKNOWN
terminals. It should be free of all other
connections and the connecting leads
kept as short as possible, particularly
when measuring small values of capac-
itance. Set the Range switches to R or
L&C as required (for R the L&C knob
must be set to the *“3 o’clock™ position
and for L&C the R knob to the *9
o'clock™ position) and search for a
balance point by rotating the ratio’
control over the whole of its range. If
the balance is at one end, try changing
the decade range to bring the balance
point to within the 0-1 to 10 part of the
scale. Note the scale reading at balance
and multiply this by the range switch
position to obtain the value of the
component. If the component under
test contains both reactive and resis-
tive components, e.g. a very leaky
capacitor, then, depending on the actu-
al values, the balance of the bridge may
become less sharp and there may also
be some error in the reading.

The EXT terminals may be used by
switching the L&C switch to EXT. In this
position an external standard may be
connected, the scale then indicates the
ratio of the UNKNOWN to the external
standards. It should be borne in mind
that the oscillator, driving the bridge,
has only a limited amount of power
available and will become distorted
should the external standard have a
resistance or reactance of less than
about 100 at 1-6kHz.

An additional use for the EXT facility
is in matching components. Two com-
ponents are connected to the EXT and
UNKNOWN terminals and the differ-
ence can be read from the ratio scale.
Differences of less than 0-5 per cent
can easily be measured by this method.
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Computer
Generation of the
Ratio Scale

The calibration of the ratio scale for
the PW *“Itchen™ was calculated on a
BBC B using the program given here.

100 REM WHEATSTONE BRIDGE

DEGREES T

150 DATA
-01,-05,1,-15,-2,-25,-3,-4,-5.-6,-7,:8,-9
160 DATA
1-0,1-1,1-2,1-3,1-4,1-5,2,2-5,
3.4,5,6.7.8

170 DATA 9,10,15,20,50,100,-1

180 PRINT “RATIO”, “DEGREES”
190 READ R

110 REM RATIO DIAL 200 IF R=-1 THEN END
CALIBRATOR 210 LET A=((T/(14R))*R)~(T/2)
120 REM GW3JGA 220 LET A=INT(A*10)/10
130 RESTORE 230 PRINT R,A
140 INPUT “INPUT TOTAL 240 GOTO 190
Typical results: -
RATIO DEGREES
INPUT TOTAL DEGREES ? 300 :g }3(5’
RATIO DEGREES 1-4 25
1E-2 -147-1 1-5 30
SE-2 -135-8 2 50
0-1 -122-8 2:5 64-2
0-15 -110-9 3 75
0-2 -100-1 4 90
0-25 -90 5 100
0-3 -80-8 6 107-1
0-4 -64-3 7 112:5
0-5 -50 8 1166
0-6 -37:5 9 120
0-7 -265 10 122-7
0-8 -16+7 15 131-2
0-9 -7-9 20 135-7
1 0 50 144-1
1-1 7-1 100 147

SHOPPING

B

Resistors
0-25W 5% Carbon Film
470R 2 R12,13
3-3k 2 R6,7
33k 1 R1
100k 6 R2,3-5,10,11
10MQ 1 R9
0-25W 1% Metal Film
100R 1 Rsb
1kQ 1 Rs4
10k 1 Rs3
100k 1 Rs2
1MQ 1 Rs1
1W Wire-wound Potentiometer
10k 1 R8 (RS 173-237)
Capacitors
Silvered Mica
68pF 1 Cs5 (part)
100pF 1 for calibration
purposes
1nF 1 Cs4
Polystyrene 2-5%
10nF 1 Cs3
Polyester Film 5/10%
1nF 2 C1,2
100nF 1 Cs2 (5%
preferred)
1uF 1 Cs1(5%
preferred)

Axial Electrolytic 16V

10pF 2 C3,4
Miniature Foil Trimmer
5:5-65pF 1 Csb (part) (RS
125-660)
Inductors
5/10% (5% preferred)
1TmH 1 Ls1 Toko
181LY-102
10mH 1 Ls2 Toko
181LY-103
100mH 1 Ls3 Toko
181LY-104
Semiconductors
Diodes
Red l.e.d 2 D5,6
1N4148 4 D1-4
Transistors
BC108 8 Tr1,3.,4
BC178 1 Tr2
Integrated Circuits
CA3140 3 IC1-3
4070 1 IC4
Miscellaneous

Cabinet Vero 202-21039N (Maplin
Verobox 216 Order Code LQO9YK)
(1); p.c.b. (1); double ended pins
(12); insulated 4mm terminals (4);
knobs (3); battery connector (1);
PP3 battery (1); 20 s.w.g. tinned
copper wire; S1,2 1p 12w rotary
(2); S3 s.p.s.t. min toggle (1).

Toko Inductors from Bonex Ltd.,
102 Churchfield Road, Acton, London
W3 6DH.
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The method may be of use to construc-
tors who wish 1o usc an alternative type
of wire-wound potentiometer having a
different number of degrees of clectri
cal rotation.

1. Determine the number of degrees
of electrical rotation by mountig the
potentiometer on a flat panel or piece
of card and fitting it with a knob and
pointer. Connect an ohmmeter
between the slider connection and one
end of the resistive track and deter-
mine the point at which the resistance
is at zero—this is usually a few degrees
before the mechanical limit of rota-
tion. Mark this position on the panel.
Repeat for the other end of the track
and mark the panel again.

2. Using a protractor, measure the
number of degrees of electrical
rotation.

3. Load and run the program. c¢nitel
the total number of degrces when
requested.

4. The program prints a list ot ratios
from **0-01 to 1" through unity and up
to 10 to 1 with their degree positions
relative to
rotation

3. Now comes the tedious bit! Draw
a circle on a sheet of paper the samc
size as the scale arc and. using a
protractor, mark in all the ratio points
working both ways from the top centre
position. If you have access to a photo-
copier that can reduce originals, then it

the electrical centre of

is easier 10 work to twice the required
size and reduce it altciwaids.

6. Place a sheet ot drafting tilm Gyr
the drawing and diaw, using black 1k,
the are and 1atwo points. Label the
tracing using pi<ss-Gi letloring and
photocopy on to plaii paper (reducing
if necessary). cut out and mount the
scale as desciibed previously.

References

Flocironic Mouauie reicetds, Terinan &
Pettit. McGraw Hill. (a.c. Wheatstone
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A Cuapacitance and Resistunce
Bridge, J. 1. Lawience, Practical Wire-
less, Nov. 19/0 048,
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Feature

Antenna Radiation
Patterns
Computerised-

by Dr. L. W. Brown GOFFD and F. C. Judd G2BCX.

The first two parts of this series have included about a dozen different radiation
patterns produced by the computer and another selection will be featured in the
fourth part. In this part we will deal with the “mathematical” formation of antenna
radiation patterns and how the computer can be programmed to draw these pat-

terns for us.

It does not require lengthy and difficult
programs to get the computer to draw
antenna radiation patterns. Indeed
some of the programs consist of only a
few entries as will be illustrated. It
should be mentioned that the radiation
pattern print-outs shown so far in these
articles have been graphically en-
hanced so the programs for producing
them were a little more complex.

To show how a computer can be
used to draw antenna polar diagrams
we take the familiar example of the
radiation in the horizontal plane from
a vertical dipole with a reflector spaced
a quarter-wavelength away as shown in
Fig. 3.1. A wave arriving at the reflec-
tor from the driven element will, be-
cause it has travelled a distance of M4,
be 90 degrees out of phase with its
incident radiation. Thus the re-radia-
tion from the reflector is, in total, 90 +
180 = 270 degrees out of phase with
that being radiated by the driven
clement.

At a large distance from the driven
element and reflector (such that the
signals from both can be regarded as

|
Reflector ja——— l/k =
Fig. 3.1

parallel), the radiation from the reflec-
tor has travelled the extra distance d as
shown in Fig. 3.1, and therefore suffers
a further phase delay of a fraction of
d/A of one cycle, i.e. 360 x d/A. From
the geometry of Fig. 3.1, d evidently
equals A4 x cos(A). This further phase
delay thus becomes:

360 x d/A = 90 x cos(A) degrees
and the total phase difference at the
distant point between the radiation
from the driven element and its reflec-
tor is the above 270 degrees plus this
further quantity i.e.

270 + 90cos(A) degrees.
The net effect at the distant receiving
antenna is the algebraic sum of two
radiations having this phase
difference.

Reference 1o books on trigonometry
will reveal that the sum of two signals
of the same amplitude (E) and frequen-
cy. but with this phase difference,
results in a net signal amplitude of

E cos(1(270 + 90)cos(A))
The polar diagram is the graphical plot
of the variation of this quantity with
the angle A.

The Computer
Program

The listing below is a very simple
program which causes the computer to
plot a polar diagram resulting from the
above in a matter of seconds. In fact it

~~Reflector

——Antenna

- A/t, ——-

-y - WOM022

Fig. 3.3

takes only a few moments to actually
enter the listing.

10 CLS : DEG : ORIGIN 320,100

20 FOR A=0 TO 360

30 R=ABS(E*COS(135+45*COS(A)))
40 PLOT R*SIN(A), R*COS(A)

50 NEXT

Line 10 clears the screen, sets the
computer to ‘“degrees” and puts the
polar diagram in a suitable position on
the v.d.u. The “loop™, Lines 20 to 50,
then plots the polar pattern on the
screen. The listing shown is for the
Amstrad CPC464 BASIC, but with
very little change can be readily adapt-
ed for BBC, Commodore and Sinclair
users. The Amstrad screen is 640 pixels
wide x 400 pixels deep, hence the
numerical values given to the origin.
So (E) in Line 30 should be given a
numerical value to suit the size of the
screen. A print-out from this program
is shown in Fig. 3.2.

By itself the vertical dipole in the
above example radiates equally in all
directions in the horizontal plane, i.e.
it is omni-directional. If, instead of the
vertical dipole and reflector we were
using a horizontal dipole and reflector,
as in Fig. 3.3, then the program for a
polar diagram for this will need to be
modified to take into account the fact
that the dipole no longer radiates
equally in all directions as it does when
vertical. This is done by multiplying
the polar diagram of the combination
by the polar diagram of the dipole
alone, the latter being the well known
cosine (figure-of-eight) pattern. The
listing for a horizontal dipole and
reflector thus becomes;

10 CLS : DEG : ORIGIN 320,100

20 FOR A=0 TO 360

30 R=ABS(E*COS(A)*COS
(135+45*COS(A)))

40 PLOT R*SIN(A), R*COS(A)

50 NEXT

in which (E) of the previous listing has
been replaced by EXCOS(A) to cater
for the polar diagram of the dipole
alone. It may be seen from the print-

Practical Wireless, April 1987



outs of the two programs (Figs. 3.2 and
3.4) that, as would be expected, the
horizontal dipole and reflector give a
narrower pattern in the horizontal
plane than does the vertical arrange-
ment but also has two small lobes at the
rear.

INPUT Programs

Although graphically enhanced, all
the polar diagrams shown in these
articles stem from essentially simple
programs similar to those shown
above. We now introduce two simple
programs which require an INPUT, a
command allowing a specific parame-
ter to be entered as a variable. Exam-
ples of this will be found in two
programs, both of which are concerned
with the vertical polar diagrams of
horizontal and vertical antennas above
a conducting ground.

In this instance the signal arrives at a
distant point via two paths, direct and
by reflection from the ground. The
illustration for a horizontal antenna
(Fig. 3.5) shows the two paths for an
angle of elevation A. Whilst the ground
reflected signal has travelled from AE
to R(r), the direct signal has travelled
from AE to Q(s). The reflected signal
therefore travels an extra distance giv-
en by (r-s). From the geometry of Fig.
3.5, AE-O = O-I and I-P = 2H sin(A).
Also AE-Q =P-R. Thus(r-s)=d in the
illustration, i.e. the reflected wave tra-
vels an extra distance, d. It therefore
suffers a phase lag of 360 x d/A degrees
similar to the previous discussion.
However, from the geometry of Fig.
3.5,d =2 x H x sin(A) so the phase lag
is:

360 x 2 x H x sin(A)/A

In addition, there is a phase change of
180 degrees on reflection at the con-
ducting ground. The total phase differ-
ence of the reflected wave thus
becomes:

180 + 2 x 360 x H x sin(A)/A
Again reference to books on trigonom-

etry will show that the sum of two
signals of the same frequency and

amplitude (E) but differing in phase by
this amount, results in a net signal of
amplitude:

E x sin(2 x 180 x H x sin(SA))

and the polar diagram is the graphical
plot of the quantity with angle (A). The
listing becomes:

10 CLS : DEG : ORIGIN 320,100

20 INPUT “Height above Ground™; H
30 FOR A=0 TO 180

40 R=ABS(E*SIN(2*180*H*SIN(A)))
50 PLOT R*COS(A), R*SIN(A)

60 NEXT

in which the only new feature is Line
20 which invites the entry of the height
of a dipole above ground and which
may be entered as a whole number or
fractions of a wavelength, e.g. 0.25,
0.5,0.75, 1.0 etc. The INPUT command
may vary with different computers,
but very little alteration to the above
listing should be necessary. A sample
print-out from the program is shown as
Fig. 3.6.

With a vertical dipole at a given
height above ground we again need to
multiply the above polar diagram by
the polar diagram of the dipole less

R e

Fig. 3.7

ground, i.e. by the usual cosine term
and we then have the following listing
for this antenna at a given height in
wavelengths:

10 CLS : DEG : ORIGIN 320,100

20 INPUT **Height above Ground™; H

30 FOR A=0TO 180

40 R=ABS(E*COS(A)*SIN
(2*180*H*SIN(A)))

50 PLOT R*COS(A), R*SIN(A)

60 NEXT

in which (E) of the previous listing has

been replaced by E*COS(A). All other

remarks are the same. Remember (E)

in each listing must be entered as a

numeral, e.g. 100 (greater or smaller

depending on the computer v.d.u.),

and determines the magnitude of the

displayed plot. A print-out from the

above program listing is shown in Fig.

3.7. Note that annotations are not

provided for in any of the above

listings.

Part4

Part 4 continues with further exam-
ples of antenna radiation patterns,
including linear radiators (long wire
antennas) and multiple element arrays.

CLUB NEWS

If you want news of radio club activities, please send an s.a.e. to
our Poole office, stating the area of the country you're interested
in. Club Secretaries, please keep the info coming to Elaine
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Richards G4LFM.
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Theory

HF Band Antenna for
Difficult Locations....

In the final part of this series F. C. Judd G2BCX looks at discreet antennas and
loops and suggests some further reading.

A reasonable proposition if you have a
detached two-storey house or the same
semi-detached house and are prevent-
ed by local restrictions from putting up
masts is a wire “loop™ all round the
house as high as possible—part way
round with a semi-detached house, of
course. Close proximity to walls, be-
hind which are bound to be electric
light cables and water pipes, may have
some detrimental effects but better a
not-quite-so-good antenna than a very
poor one, or none at all. The general
idea is illustrated in Fig. 3.1a and 3.1b.
To make the antenna as inconspicuous
as possible, the wire need be only 18 or
20s.w.g. or equivalent. Good insula-
tion on entry to the shack is essential
especially if the antenna is to be oper-
ated harmonically and will, therefore,
be voltage fed.

The same idea could well be applied
to a bungalow, Fig.3.1c by placing the
antenna support brackets upward in-
stead of outward. For the benefit of the
curious it could be described as a
special lightning conductor, or a device
to break up snow falling from the roof
in winter!

A Discreet Antenna

This is just a simple practical idea
that offers the possibility of a tempo-
rary arrangement that probably won’t
excite the neighbours or the local plan-
ning authorities. It would at least suf-
fice until some permanent arrange-
ment could be established. The
“discreet antenna” may be about 40m
long and consist of a very thin gauge
wire strung between a tree, or a self-
supporting mast and a high point on
the house. End fed from a suitable
a.t.u. it could be made to operate on a
number of bands harmonically. This
would mean voltage fed at high imped-
ance for 3-5MHz and above, so good
insulation will be necessary at the
point of entry to the shack and at the
far end. At 1-8MHz the antenna would
be current fed and behave more or less
as a quarter-wave tuned against
ground, so once again a good earthing
system is required. It would be advis-
able to tie some corks, or pieces of
coloured plastics ribbon at intervals
along the wire to prevent birds flying
into it and suffering damage to them-
selves. This will, of course, make the
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Fig. 3.1: How to loop an antenna around the house

neighbours aware that something is
suspended across your garden but may
keep them guessing for a while, at least
until the planning authorities say “yea
or ney” to a fully fledged antenna
system.

Small Loop Antennas

These are intended for use on the
higher frequencies, e.g. 21 and 28MHz,
and could be accommodated in a fairly
large loft.

A complete loop antenna is, in ef-
fect, a closed circuit using a single
conductor of one or more turns looped
so that its two ends meet. Loop anten-
nas may take two different forms.

'\/2 closed loop "/2 open loop [woMo3g]
Feed point l X Feed point open 12
high impedance v 5008 radiation
I b |

Afa per side "/3 per side
(a) Arrows denote Ib)

direction of current

Fig. 3.2: A suitable loop for 21 or
28MHz

One where the total conductor length
and maximum linear dimensions of a
turn are small compared with the
wavelength, and the other where these
become comparable with the wave-
length. Unfortunately such loops are
large at the lower frequencies and are
also directional. About the smallest
practical loop, which is also the basis of
the “‘quad™ antenna, is a square with
sides A/4 long.

Loop antennas of this nature are
more suited to 21 or 28MHz but could
be accommodated in a loft. The small-
est that might be considered has a total
conductor length of &/2 making each
side A/8 long. Unfortunately a comple-
tely closed loop of this size (Fig. 3.2a)
has a very high impedance input but
can be fed as a low impedance device
providing it is open at the top as shown
in Fig. 3.2b. The radiation resistance at
a current anti-node, as at X-Y, which
is also the impedance, is approximate-
ly 50 ohms. Maximum radiation is in
either direction parallel to the plane of
the loop as in Fig. 3.2c. The small size
results in a loss of about 1dB with
reference to a dipole when the field
from such a loop is compared with
maximum radiation from a dipole in
either of its two directions.
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One Wavelength
Loops

Loops in which the conductor length
is one wavelength—A/4 per side if
square—have characteristics that are
different to those of half-wave loops.
Three different loop systems are shown
in Fig. 3.3 with (a) and (b) having a
square format whilst (c) is triangular,
an upturned delta, and with each side
A/3. The directional characteristics of
these loops are opposite to those of a
small loop, i.e. the radiation is maxi-
mum perpendicular to the plane of the
loop. If the loops (a) and (b) are
mounted vertically, with the feed point
at the bottom, the radiation is horizon-
tally polarised. If the loop is orientated
so that the feed point is on one side
then the radiation will be vertically
polarised.

The total electrical length of a one
wavelength loop is shorter than an
equivalent straight wire for the same
wavelength. For loops operating in the
region of 28 to 30MHz, and where the
ratio of the conductor length to wire
diameter is large, the loop resonance
will be:

Length (metres) = 306-3/f (MHz).

The radiation resistance of a reso-
nant one wavelength is approximately

Eachside Fach side %)

/ = = !
1‘ I N /a
; \\
T S e T<>nszf
{c)

(a) (b) A
circumference

Fig. 3.3: Three different loop
systems

bined with another to provide a two-
band arrangement, e.g. for 21 and
28MHz. Radiation patterns (horizon-
tal mode) for these loop antennas are
shown in Fig. 3.4.

Other Antennas for
Restricted Space

In this part most emphasis has been
placed on the *“harmonic” type of
antenna which lends itself to installa-
tion where space is limited because it
can be made to operate on a number of
h.f. bands. Multi-band verticals have
been mentioned although planning
permission may be needed to put one
up in a garden. Loop antennas as in

"\/2 loop
square or circular

——

Loop pattern

-

Fig. 3.2 and 3.3 that could be used
indoors in a large loft space, offer
possibilities for the highest h.f. bands
only. However, there are many more
that might be better suited to particu-
lar situations, far too many to include
in this series. References to publica-
tions containing details of antennas for
resticted spaces, as well as other rela-

tive information are listed below.
PW

Further Reading

1. Delta Beams for 10 & 15 Metres.
GW2DDX, PW, March 81.
2. DX Dipole for Restricted Sites.
G3XAA, PW, March 82.
3. Mini-X Beam for 10 Metres.
GW2DDX, PW, March 82.
4. Antennas, Part 5. G2BCX, PW, 83.
(General information. Harmonic
Antennas.)
5. An ATU for Low Power. (1-8 to
30MHz). G4FAI. PW, April 83.
6. Aerial Tuner. G30OGR. Out of Thin
Air, PW Publishing. (All h.f.Bands.)
7. Aerials for 160 Metres. G3WVR.
Out of Thin Air. (Fair amount of space
needed but interesting possibilities.)
8. HF Antennas for All Locations.
G6XN. RSGB.
9. ARRL Antenna Handbook.

12 Loop Loop pattern

100 ohms so a matching device would
be needed with a 50 ohm feed. Maxi-

mum radiation is broadside to the | Maximum
plane of the loop and about 2dB | radiation 1
greater than that from a dipole. INT—~7
The upturned delta loop Fig. 3.3¢c / )
has a slightly lower feed impedance Hoak dipole petiesn
than the square loops but similar radia-

tion characteristics. It can be com-

- o

Maximum
radiation

\ Normal dipole
¥ pattern
~ #

For square, diamond or circular shape

(a) (b)

Fig. 3.4

SWAP SPOT

Got @ camera, want a recaiver? Gat a v.h.1. g, want some h.f. gear to go with your new G-zero? In fact, have you
i g ot g2 detail for, to "SWA
50, why not ise 1t FREE here. Send details, including what equipment you're looking for, to “SWAP
SPOT", Iﬁ'amw Wireless, Enefco House, The Cuay, Poole, Dorset BH15 1PP, for inclusion in the first available
issues of the ing.
A FEW SIMPLE RULES: Your ad. should follow the format of those appearing below, it must be typed or written in
block letters; it must be not more than 40 words long including name and address,/telephone number. Swaps
ﬂlr—no items for sale—and one of the items MUST be radio related. Adverts for ILLEGAL CB equipment will niot
accepled, _

The appropriate licence must be held by anyone installing or

a radio

Have Sharp GF-780D double deck tape hi-fi, detachable speaker with
search system and five band graphic equaliser. Dolby. As new boxed
worth £285. Would exchange for FRG-7700 receiver, must be in good
condition, Tel: 08357 314. C240

Have Epson PX-8 CP/M B4K portable computer with software:
BASIC, Cardbox and Kermit—hardly used. Would exchange for
Yaesu FT-101ZD or any other h.f. transceiver. If not any h.f. RX like
Trio R2000 or FRg-7700 or even an AR2002 scanning RX. S. Jacob,
YMCA. Stockwell Road, London SW9 9ES. Tel: 01-274 3901 or
8560. C241

Have communications receiver, 75kHz-18-5MHz, R1155, mains
operated, b.f.0., audio filter etc., working well and worth £48. Would
exchange for signal generator or Sinclair computer. G4FFO. Tel:
Cambridge 860150. C246a

Have QRO 10GHz klystron, 74mW. Would exchange for signal
generator. G4FFO. Tel: Cambridge 860150. C246

Have JVC radio-TV-cassette recorder; f.m., s.w., m.w., TV-v.h.f,
TV-u.h.f. In good condition, suitable for TV DX. Would exchange for
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CR100 communications receiver, must be unmodified and in good
condition. Tel: 08357 314. C278

Have FT-230R. Would exchange with cash adjustment for FT-
757GX or TS-130S. Declan Farnan, 230 Castle Park, Galway,
Eire. 322

Have two Pye Westminster radio sets, 25 watts. Would exchange for
any decent airband radio (preferably handheld). Tel: Tony, 061-969
2693. C323

Have Marconi V2A long range model. Would exchange for B2 spy
set. Tel: Medway 253056 evenings. C342

Have personal hi-fi, valves, book, u.h.f. and v.h.f. antennas for your
area, would exchange for “Crown" (Japanese) 5in b/w portable TV
radio. Preferably working model 5TV 65R. Rob Mannion GM3XFD.
Badcaul House, Dundonnell, Ross-shire 1V23 2QY. C364

Have 22}in racing frameset, Raleigh Prestige, 531C Reynolds tubing
throughout Campagnolo lugs, dropouts and forkends. Would ex-
change for old type h.f. transceiver or Belcom LS102 or w.h.y. Paul,
Canterbury 455052. C365

Have Blaupunkt “New York™ car radio cassette system, including six
speakers, graphic equaliser and 80 watt amplifier, superb finest top
quality system, cost over £900. Also have 9in monitor as new. Would
exchange for h.f. linear or any amateur radio equipment. McCallum
G4VNG. Tel: 0733 231639. C370
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Practical Wineless

BOOK SERUVICE

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.

DATA & REFERENCE

DIGITAL IC EQUIVALENTS

AND PIN CONNECTIONS

A. Michaels

Shows equivalents and pin connections of a popular
selection of European, American and Japanese digital
i.c.5. Also includes details of packaging, families, func-
tions, manufacturer and country of origin.

256 pages Order code BP1 £5.95

LINEAR IC EQUIVALENTS

AND PIN CONNECTIONS

A. Michaels

Shows equivalents and pin connections of a popular
selection of European, American and Japanese linear
l.c.s. Also includes details of functions, manufacturer
and country of arigin.

320 pages Order code BP141 £5.95

INTERNATIONAL TRANSISTOR

EQUIVALENTS GUIDE

A. Michaels

Helps the reader 1o find possible substitutes for a popular
selection of European, American and Japanese transis-
tors. Also shows matenal type, polarity, manufacturer
and use.
320 pages Order code BP85
INTERNATIONAL DIODE

EQUIVALENTS GUIDE

A. Michaels

Designed to help the user in finding possible substitutes
for a iar‘?e selection of the many different types of
semiconductor diodes that are available. Besides simple
rectifier diodes, also included are Zener diodes, l.e.d.s,
diacs, triacs, thyristors, o.c.i.s, photo and display diodes
144 pages Order code BP108 2.25

£3.50

NEWNES RADIO AND ELECTRONICS

ENGINEER'S POCKET BOOK

Keith Brindiey

This 16th edition gives a wealth of useful data covering

maths, abbreviations, codes, symbols, frequency bands

and allocations, UK broad ing stations, 1 i 5,

diodes and i.c.s, time, components, and much more.
(Hardback)

170 pages Order Code HNO1 £5.50

PROJECT
CONSTRUCTION

HOW TO DESIGN AND MAKE
YOUR OWN P.C.B.s

R. A. Penfold

Chapter 1 deals with the simple methods of copying
printed circuit board dasi?ns from magazines and books
and covers all aspects of simple p.c.b. construction as
comprehensively as possible.

Chapter 2 covers photographic methods of prcducmg
p.c.b.s and Chapter 3 deals with most aspects o
designing your own printed circuit board layouts.
80 pages Order code BP121

£1.95

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 G4FAL
&4 pages Order Code QRP £1.50

PRACTICAL POWER SUPPLIES
Collected Articles from PW 1978-1985
Characteristic features of batteries, transformers, recti-
fiers, fuses and heatsinks, plus practical designs for a
wide variety of mains-driven power supplies, from a
small battery eliminator to the PW ““Marchwood™, a fully
stabilised and protected unit giving a nominal 12V d.c
output at up to 30 amps continuous.
48 pages Order Code PPS

COMMUNICATION

(Elements of Electronics—Book 5)

F. A. Wiison

Looking at electronics fundamentals over the whole of
the communication scene, this book aims to teach the
important elements of each branch of the subject in an
interesting and practical style. Line, microwave, subma-
ring, 1l digital multi radio and telegraphy
systems are covered, without getting involved in the
more complicated theory or mathematics.

This is not an expert's book, neither is it for those
looking for the easy way—it aims to leave the reader
knowledgeable and with a good technical understanding
of this extensive subject.

256 pages rder code BPB9 £2.95

AN INTRODUCTION TO RADIO DXING

R. A. Penfold

Anyone can switch on a short-wave receiver and play
with the controls until they pick up something, but to find
a particular station, country or type of broadcast and 1o
receive it as clearly as possible requires a little more skill
and knowledge. The object of this book is to help the
reader do just that, which in essence is the fascinating
hobby of radio DXing.

112 pages rder code BP91 £1.95

INTERNATIONAL RADIO STATIONS
GUIDE

£1.25

Completely revised and updated in 1985, this book is an
invaluable aid in helping all those who have a radio

recaiver to obtain the maximum entertainment value and
enjoyment from their sets

Clearly shown are the station site, country, frequency
and/or wauaienglsh_ and the effective radiated power of
the transmitter. The book covers Europe, the Near East
and N. Africa, the USA, Canada, Latin America and the
Caribbean, plus short-wave stations worldwide. There is
also a list of English language broadcasts.
128 pages Order code BP155

A TV-DXERS HANDBOOK
R. Bunney

A fully revised and updated version of this popular
“bible” for TV husi . whether established or
beginners. Includes information on transmission stan-
dards, propagation, receivers including multi-standard,
colour, satellites, antennas, photography, station identi-
fication, interference, etc,

87 pages Order Code BP176 £5.95

QUESTIONS & ANSWERS

AMATEUR RADIO

F. C. Judd G2BCX

Revised in 1986, this little book tells how amateur radio
developed and what it has to offer. It then describes the
form of the Radio Amateurs’ Examination and Licence,
the technology, equipment, antennas, operating proce-
dure and codes used by amateurs, rounding off with a
chapter on radio wave propagation and an appendix of

useful information.
122 pages Order Code HNO2

QUESTIONS & ANSWERS
RADIO

£2.95

£2.95

Eugene Trundle

This book describes for the beginner, in simple question
and answer format, the basics of electrical theory, radio
and semiconductors, then looks at radio receivers, CB
and amateur radio, and test equipment.
110 pages Order Code HNO3 £2.95

FOUNDATIONS OF WIRELESS

AND ELECTRONICS (10th Edition)

M. G. Scroggie and S. W. Amos

For the serious student, this latest edition of a famous
volume covers d.c. and a.c. circuits, inductance, capaci-
tance, tuned circuits and selectivity, valves, semiconduc-
tors, transmission lines, ar . radiation, illation
modulation, detection, amplification, superhet receivers,
cathode ray tubes, waveform generators and switches,
computers and power supplies. Useful appendices on
algebra, graphs, technical terms, symbols, abbreviations
and decibels complete the book.

551 pages Order Code HNO4 £8.95

PASSPORT TO AMATEUR RADIO

Reprinted from PW 1981-1982

Many thousands of successful RAE candid. have
used this series, written by John Thornton-Lawrence
GW3JGA, as an aid to their studies. Reprinted here along
with a collection of other useful articles for students of
amateur radio.

96 pages £1.50

INTRODUCING MORSE

Collected Articles from PW 1982-1985

This collection of articles looks at ways of learning the
Morse Code, followed by constructional details of a
variety of keys including lambic, Triambic, and an
Electronic Bug with a 528-bit memory.
48 pages Order Code MORSE £1.28

INTRODUCING RTTY

Collected Articles from PW 1980-1983

A saries of articles by Jeff Maynard G4EJA explains what
RTTY is, and describes various methods of generating
and decoding it. Then follows constructional details of
how to use a Sinclair 16K ZX81 as a simple and
inexpensive way of getting going on RTTY. Definitely not
a state-of-the-art system, but enough to let you find out
whether the mode appeals to you, without first spending

a fortune.
33 pages Order Code RTTY £1.00

Order Code PPAR

ANTENNAS (AERIALS)

AERIAL PROJECTS
R. A. Penfold
The performance of any receiver will ultimately depend
on the aerial to which it is connected. TKis book
considers practical designs including active, loop and
ferrite aerials which give good performance and are
relatively simple and inexpensive to build. The complex
theory and mathematics of the subject have been
avoided

Also included are cor ional details of accessories
including a preselector, attenuator, filters and a tuning

unit.

96 pages Order code BP105 £1.95
SIMPLE AMATEUR BAND AERIALS

E. M. Noll

This concise book describes how to build 25 simple and
inexpensive aerials, ranging from a simple dipole through
beam and triangle designs to a mini-rhombic made from
four TV masts and about 120 metres of wire.

Tables of dimensions are ?ivan to design aerials for
specific spot frequencies, including the WARC bands
80 pages Order code BP125 £1.95

25 SIMPLE SHORT WAVE

BROADCAST BAND AERIALS

E. M. Noll

Fortunately good aerials can be erected at low cost, and
for a small fraction of the cost of your receiving
equipment. This book describes 25 different aerials,

ranging from a simple dipole through helical designs to a
multi-band umbrelia.
80 pages Order code BP132 £1.95

25 SIMPLE INDOOR
AND WINDOW AERIALS
E. M. Noll
Written for people wha live in flats or have no gardens, or
who have other space-limiting restrictions which prevent
them from constructing a conventional aerial system.
The 25 aerials included in this book give surprisingly
ood results considering their limited dimensions.
4 pages Order code BP136 £1.75

25 SIMPLE TROPICAL

AND MW BAND AERIALS

E. M. Noll

Shows you how to build 25 simple and inexpensive
aerials for operation on the medium wave broadcast
band and on the 60, 75, 90 and 120 metre Tropical
barﬁ:ls. Designs for the 49 metre band are included as
well.

64 pages

Order code BP145 £1.75

OUT OF THIN AIR

Collected Antenna Articles from PW 1977-1980
Including such favourites as the ZL Special and "2BCX
16-elemant beams for 2m, and the famous "'Slim Jim"",
dasi_?ned by Fred Judd GZBCX. Also features systems
for Top Band, medium wave/long wave loop designs
and a v.h f. direction finding loop. Plus items on propaga-
tion, accessories and antenna design

80 pages Order Code OOTA /s

WIRES & WAVES

Collected Antenna Articles from PW 1980-1984
Antenna and propagation theory, including NBS Yagi
design data, and constructional details on a variety of
antennas from medium waves to microwaves, plus
accessories such as a.tu.s, s.w.r. and power meters,
and a noise brndge. Advice on tracing and curing
interference both to and from TV receivars.

160 pages Order Code W & W £3.00
AUDIO FREQUENCIES
AUDIO

(Elements of Electronics—Book 6)

F. A. Wilson

This book studies sound and hearing, and examines the
operation of microphones, loudspeakers, amplifiers,
oscillators, and both disc and magnetic recording. In-
tended to give the reader a good understanding of the
subject without getting involved in the more complicated
theory and mathematics

320 pages Order code BP111 £3.50

THEORY &
CALCULATIONS

PRACTICAL ELECTRONICS
CALCULATIONS

AND FORMULAE

F. A. Wilson

A book for the workbench, covering units and constants,
d.c. and a.c. theory, passive components, networks,
theorems and measurements. Its aim is to bridge the gap
between complicated theory and the “‘cut-and-try”
methods which may bring success in design but leave the
experimenter unfulfilled.

Tedious higher mathematics have been avoided where
possible, Instead there is a strong practical bias with
many tables included to save calculation whilst giving
graﬂter intimacy with the design process.

56 pages Order code BP53 £2.95

THE SIMPLE ELECTRONIC CIRCUIT
AND COMPONENTS
(Elements of Electronics—Book 1)
F. A. Wilson
The first book to appear in this excellent series which
aims to fill the divide between the simpler basic textbook
and the more advanced treatise steeped in higher
mathematics

This volume contains all the fundamental theory neces-
sary to lead to a full understanding of the simple
electronic circuit and its main components
224 pages Order code BP62 £2.95

MICROPROCESSING SYSTEMS

AND CIRCUITS

(Elements of Electronics—Book 4)

F. A. Wilson

A truly comprehensive guide to the elements of micro-

gmcsssmg systems which really starts at the beginning.
eaches the reader the essential fundamentals that are

so important for a sound understanding of a subject

which is becoming ever more involved in radio systems

and equipment

256 pages Order code BP77 £2.95

AN INTRODUCTION TO

COMPUTER PERIPHERALS

J. W. Penfold

Covers such items as monitors, printers, disk drives,

cassette recorders, modems, etc., explaining what they

are, how to use them and the various types and

standards. Helps you to make sure that the peripherals

you buy will work with your computer and with each

other
80 pages Order code BP170 £2.50
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AN INTRODUCTION TO

COMPUTER COMMUNICATIONS

R. A. Penfold

Provides details of the various types of modem and their
suitability for specific applications, plus details of con-
necting various computers to modems, and modems to
the telephone system. Also information on common
networking systems and RTTY.

86 pages Order code BP177 £2.95

FAULT-FINDING

TRANSISTOR RADIO

FAULT-FINDING CHART

C. E. Miller

Used properly, should enable most common faults to be
traced reasonably quickly. 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.  Order code BP70 £0.95

0/S = Out of Stock

An Introduction

‘nt.m.st::n‘l Looﬁﬁor:':“u’:iui::earﬁons
Radio
Guide

comom 57T i—
|

=1 -.}—’

ARE THE VOLTAGES CORRECT?
Reprinted from PW 1982-1983
Used by many individuals and traiming schools in the UK
and overseas, this series teaches how to use a multi-
meter to check through and fault-find on electronic and
radio equipment, from simple resistive dividers through
circuits using diodes, transistors, integrated circuits and
valves,

44 pages Order Code ATVC

QUESTIONS & ANSWERS

RADIO REPAIR

Les Lawry-Johns

Repairing radio sets can be both a frustrating and
rewarding occupation. The aspinng newcomer is lirst led
gently through each stage of a selection of typical
transistorised receiver circuits, followed by a more
detailed look at car radios, noisy operation, valved radios
and unit audio equipment. General notes on fault-finding
and lists of tools and spare parts are also included.

106 pages Order Code HNOS £2.95

OSCILLOSCOPES

HOW TO USE THEM, HOW THEY WORK

lan Hickman

Revised and updated in 1986, this book describes
oscilloscopes ranging from basic to advanced models
and the accessories 10 go with them. It than looks at how
to use oscilloscopes, and some designed for special
applications. Finally, how oscilloscopes work, dealing
separately with the c.r.1. and the surrounding circuitcy
124 pages Order Code HNOE o/s

£1.50

L NEWNES o |

RiDi0and
ELECTRONICS

ENGINEER'S
POCKET BOOK

Audio

mel )

SERVICING RADIO,
HI-FI AND TV FOLNIDRENT
Gordon 'Klm;

v oo radio rapair

s of gemicondue-

i amainder
; f this ver\r pract LL‘ '*' al

205 pages Order Code 1INO7 £7.95
PRACTICAL HANDBOOK OF

VALVE RADIO REPAIR

Chas E Miller

Despite the dominance of the “tranny’ portable, many
enthusiasts like 10 repar, restore and listen 1o the old
valved broadcast receivers This excellent book first
describes the basic principles
radiag, and then deais with pra
stage on sels originating from
Appendices list intermediate  Fraguencies
comprehensive list of receivars, and valve
data and base connections

230 pages Order Code HNOB

priment of yvaived
N work stage by
e 1830¢ 10 the 60s
used in a
naractensuc
{Hardback)
£15.95

Digitay ic
qm‘"a""nt

Add 75p per order postage (overseas readers add £ 1.50 for surface mail postage)
and send a postal order, cheque or international money order payable to PW
Publishing Ltd (quoting order code and quantities) to Practical Wireless, Enefco
House, The Quay, Poole, Dorset BH15 1PP. Payment by Access, Mastercard,
Eurocard or Visa also accepted on telephone orders to Poole (0202) 678558. Books
== normally despatched by return of post but please allow 28 days for delivery. &g

L= ] Practical Wineless N
0202 678558 0202 678558
Printed circuit boards for recent PW constructional projects are g ]
now available from the PW PCB SERVICE. The boards are | poiery tharde {%‘;" 8083 oo g
fabricated in 1-5mm glass-fibre, and are fully drilled and roller Au;rd-un BFO (8/85) WR201 £3 42
tinned. All prices include VAT and postage and packing for UK UHE Prescaler (9/85) WR202 £4.76
orders. Add £2.00 per order for despatch to overseas addresses. PW Meon 50MHz .
Orders and remittances should be sent to: PCB Service, Transverter (10/85) WR199 ‘[8 28
Practical Wireless, Enefco House, The Quay, Poole, Capacitance Meter (10/85) WR203 '£374
Dorset BH15 1PP. Cheques should be crossed and made W(p} MW Loop /11/85) WR204 it3 4
payable to Practical Wireless. P e il
When ordering, please state the Project Title and Issue Month | RTTY/Morse Modem (//86) WR205 £6.73
as well as the Order Code. Please print your name and address | WR206 [£378
clearly in block capitals, and do not send any other correspon- | Crystal Calibrator (1/86/ WR207 |£2.90
dence with your order. You may phone your order using Access | Simple Audio Oscillator (3/86) WR2CS |£5 50
or Visa. A telephone answering machine will accept your order | RF Speech Processor (3/86) WR208 £5 21
outside office hours. PW Meon Filter {"’{86; | WR211 | £4.04
Please allow 28 days for delivery. Always check the |PW Arun Parametric Filter (5/86) | WR210 |£287
latest issue of PW for the current details of price and | FRG-7 Cl0 Mod (6/86) WR213 |E3 61
availability. Please enquire for earlier p.c.b.s. Simple 50MHz Converter (3/86) WR215 [£4.86
NiCad Charger (10/86) WR217 1£3.30
PROJECT TITLE (/ssue) ORDER CODE PRICE Active Antenna (71/86) WR216 |£3 24
PW Marchwood (7/83) WR161 £3.32 PW Taw VLF Converter (71/86) WR222 £382
Bug Key with Memory (10/84) WR189/WR192 £10.35 ok Iradanss NUSEEL —— -
PW Teme—TX (71/84) WR196 £4.83 oltmeter (72/66/ :
PW Teme—VFO/Doubler (12/84) WAOO1 £3.76 Modifying the SRX-30D (72/86) WR214 |£3.99
- Basic Wobbhulator (1/87) WR224 |£4.52
PW Teme—RX (1/85) WA002 £5.46 2m Mast-head Pre-amp (2/87) WR218 |£5.33
PW Triamhic Keyer (2/85) WAD280* £4.26 WR219 £3.37
FRG-7 BFO Mod (2/85) WAD249 £4.00 PW “Woodstock” (3/87) WR225 | £5.28
PW Colne (4/85) A0o4 £4.14 PW “Blandford"(4/87) WR227a ;
A0D5 £4.08 WR2262 [£11.11
PW Colne (5/85) WR198 £5.01 WR228 i
PW Colne (6/85) WR197 £4.97 PW “Itchen” (4/87) WR298 |£4.49
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In the first part of his review of the Lowe HF-125 communications receiver, Geoff Arnold G3GSR
looked at the background to the design. and at the circuit techniques employed. This month, he
describes the controls in more detail, and also reports on how the receiver performed on an
antenna and on the bench in the PW Test lab.

Regular readers of my reviews will
know that one thing which I always
look for in a piece of radio equipment,
particularly a receiver, is the ability to
operate it in its basic form without
having to read the handbook first. The
HF-125 has been designed in such a
way that this is perfectly possible.

Switch on, set the MODE switch ac-
cording to the sort of station you want
to listen to, turn the main tuning knob
to give the required frequency on the
l.c.d. readout (using the MHz UP/DOWN
buttons as a band switch for large
changes in frequency). set the VOIL.UME
and TONE controls as desired. That’s all
there is to it! The MODE switch selects
the optimum filter bandwidth automa-
tically: c.w. and s.s.b. 2:5kHz: a.m.
7kHz; a.m.s. (synchronous a.m.) 4kHz;
f.m. 12kHz. These are what a comput-
er buff would call the defaunlt settings.
You can select other filter bandwidths
manually if you want to. The options
are 2:5, 4, 7 or 10kHz on s.s.b. and
a.m.; 400Hz or 2:5kHz on c.w. The
button marked FIITFER SFIFCT steps
through the options at each push I the
MODE switch 15 moved 1o another
position, the bandwidth returns to the
default setting. On f.m.., where the
bandwidth is fixed. the FIl TER SELFCT
button is used to switch the saquelch
circuit on and off.

Incidentally, in talking about the
Detector option last month, a gremlin
got at my w.p. keyboard. Synchronous
a.m. and e.c.s.s. are not the same thing.
as was implied there. In synchronous
a.m., a carrier replacement oscillator
in the receiver i1s phase-locked to the
incoming carrier, and stays in lock for
quite deep fades. In e.c.s.s., on the
other hand, the normal carrier inser-
tion oscillator provided for s.s.b. is
used, and the operator has to adjust the
receiver tuning to give exact zero-beat
between the c.i.o. and the incoming
carrier to achieve clear demodulation.

Using e.c.s.s. has the advantage that
the receiver operates in the s.s.b. mode,
and either sideband can be selected, for
maximum freedom from interference.
The accuracy achieved with manual
tuning is satisfactory for speech recep-
tion, where the phasing between the
carrier at the transmitter and at the
receiver demodulator is not critical,
and in fact frequency errors of up to
around 100Hz are barely detectable
unless you know the speaker at the
distant transmitter. For the reception
of music it's a different matter, as
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anyvone wha's ever tried to listen to
music on an s.s.b, receiver will know.
The phasing between the various har-
monic and non-harmonic component
parts of a musical sound must be
presarved if it is not 1o sound entirely
hiftercar Ta mamtam thar phasing
the '
cever demodulator must be 1in phase
with the transmitter carrier oscillator.
The phase-locked oscillator in the syn-
chronous a m detector option for the
HF-125 ensures that this happens

arrier oscillator input to the re

Memories

To get back to the receiver controls,
besides the Fil FR SELFCT and MHz UIp/
nOWN  buttons  alreadv  mentioned.
there 1s a button which switches a 20dB
r f.attenuator into cireint in the receiv-
er front end. and a MEMORY SELECT
button. The FILTER, ATTENUATOR and
MEMORY SFLECT buttons operate in a
similar way, in that the first push
converts the Lo d. frequency readout
into a status display for the button. and
suhsequent pushes cyele the particular
function through its options In each
case the led reverts to displaying
tuned trequency if no buttons are
pressed for three seconds

The MEMORY SELFCT button allows
the operator 10 review the contents of
the fifteen memornies 1in the primary
hank (in other words, what frequencies
thev are storing) whilst still listening 1o
the frequency selected with the mam
tuning knob. One disadvantage of us-
ing a rotary switch rather than push-
buttons, for the MODE control 1s that
the mode cannot he controlled elec

tronically. and therefore the memories
cannot store the mode along with the
frequency. The rotary switch was cho-
sen by the designers because it is
cheaper, being self-indicating.

To retune the receiver to one of the
memory channels. one simply presses
the RECALL button whilst the appropri-
atc memory contents are being dis-
played. The receiver can then be tuned
manually away from that frequency
without altering the memory contents.
To replace the current memory con-
tents by the new frequency being dis-
played. press the MHz UP and DOWN
buttons simultaneously to give the
STORE function. The receiver can be
returned from a memory channel to
the original manually tuned frequency
by pressing the RESTORE button.

Four special operating functions are
available on the HF-125 by pressing
and holding the MEMORY SELECT but-
ton whilst pressing one of the other
buttons. These functions are:

1. Select alternate memory bank
(memories A.0l to A.l5)—press
MEMORY SELECT and FILTER SELECT.

2. Revert to standard memory bank
(memories 01 to 15)—press MEMORY
SELECT and RF ATTEN.

3. Front panel control lock (disables
tuning control and functions)—press
MEMORY SELECT and MHz DOWN.

4. Control unlock (reverses above oper-
ation)—press MEMORY SELECT and MHz
up

The front panel can also be unlocked
hyv changing mode.

The optional Technical Manual for
the HF-125 details vet another set of
functions for the front panel controls
which provide a self-diagnostic test
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procedure, testing the m.p.u. system
and its associated connections, provid-
ing alignment setting up signals, and
testing the memories by filling them
with alignment test frequencies. This
feature means, according to the design-
ers, that the initial alignment of the
receiver can be completed in approxi-
mately three minutes. using a S0MHz
frequency meter, a d.c. d.v.m., an h.f.
signal generator and a SINAD meter.

The keypad option provides direct
entry of tuned frequency in lkHz
steps, in addition to the standard tun-
ing arrangements. The [2-button pad
includes a * (star) key to cancel incor-
rect entries, and a # (hash) kev to enter
or action the selected frequency when
it is below 3MHz. The receiver is
retuned automatically when the last
digit is pressed for frequencies above
3MHz.

Performance

The table of results of our laboratory
tests shows that the pre-production
model tested corresponded very close-
ly with the manufacturer’s specifica-
tions given in Part 1 of this review.

On-air testing of the receiver over all
modes and bands gave generally very
good results. The keyboard option for
frequency entry is very useful. and is
certainly something | would recom-
mend. The automatic tuning rate ad-

justment for the main tuning knob I
am less happy about.

To quote the User Manual: “The
rate at which the receiver tunes when
the tuning knob is rotated depends on
the mode selected and on the speed of
rotation of the knob . . . when the
tuning knob is rotated rapidly the
tuning rate increases. This allows a
slow tuning rate for precise signal
resolution coupled with the ability to
reach the required frequency quickly.
You may find at first that the receiver
apparently ‘jumps’ in frequency when
you are trying to tune a signal. This is
because you have moved the tuning
control quickly or in a jerky fashion
and the receiver has increased its tun-
ing rate. A smooth action will cure the
problem . ..".

Well, I tried; believe me, I tried! The
difficulty I found was that when
searching a band, [ would tune through
a station, then stop and reverse
towards the optimum point, whereup-
on the receiver tended to go to its high
rate setting and shoot several kilohertz
back past the wanted station. The
tuning rate detector seems to be at its
most sensitive when the direction of
rotation of the tuning knob has just
reversed. I very definitely feel that the
detector needs to be made less sensi-
tive, and I hope that the necessary
change to the software can be made in
the production models. It may then be

necessary to fit a heavier flywheel
tuning knob than at present used.

The synchronous a.m. detector op-
tion gives a noticeable improvement in
the quality and consistency of audio
output from broadcast station signals
suffering some types of selective fad-
ing, but for others the benefit is less
marked.

Spurious signals did not prove a
problem. The User Manual lists six
frequencies which are “slightly stron-
ger” than the receiver background
noise, of which only one falls within a
broadcast band (21:587MHz) and one
within an amateur band (28-800MHz).
I found one more, on 29-695MHz.

The receiver case is coated with a
heavy-duty epoxy paint finish, and the
front panel is made from a scratch-
resistant polycarbonate material, with
the panel legends printed on the re-
verse of the polycarbonate so that they
won't wear off in use. The case is fitted
with a retractable tilt-bail foot, to raise
the front panel level, but I found that
this was rather too high for convenient
use.

The quality of the audio output,
though not “hi-fi”, is certainly good
enough to warrant the use of a reasona-
ble quality 4Q external loudspeaker for
broadcast band listening.

When operating the HF-125 from a
mains p.s.u., it is essential to have an
earth connected to the receiver

Sensitivity: (10dB s/n)

% OUR LAB TESTS

Audio output: 1-:25W into 4Q with 1-8% t.h.d.

c.w./s.s.b. a.m. (70% f.m. (3kHz
mod.) deviation) Record output: 35-40mV
Freq. | Input | Freq. | Input | Freq. | Input AGC threshold: 3pV (s.s.b./c.w.)
(MHz) | (uV) (MHz) | (uV) | (MHz) | (uV)
05 | 0-25 10 | 072 | 295 |02 Dynamic range:
1-9 | 0-22 25 | 059 | for 12dB Signal separation Dynamic
36 | 023 4.0 | 0-59 | siNaD from carrier (kHz) range (dB)
71 0-23 5:0 | 059 20,40 82
101 0-22 6-1 0-59 50/100 92
141 | 026 | 71 | 054 /
181 1020 o2 (o1 Frequency stability: Drift +55Hz in first 15
211 0-26 120 | 0-54 ; ; :
241 0-26 13-7 0-60 minutes; +25Hz in next hour
281 1028 | 151 | 065 at 14-2MHz
;;’; gg?, I.F. Rejection: >>78dB
264 o2 Image rejection: >89dB
S-Meter calibration: (At 14-2MHz u.s.b.) Attenuator: 19dB at 14-2MHz
Reading Input required
dBm Y, Selectivity: Fkillfier Bandwidth (kHz)
S1 == (kHz) -6dB -60dB
S2 -107 25 28 3:7
S3 -102 4 - 6-0 9:5
S4 -99 7 8:2 12-2
S5 -95 10 11-4 36-6
S6 -89 400Hz (c.w.) 400Hz —
S7 ~-83
S8 =77 Test equipment used:
S9 -72 55 Marconi Instruments 2017 and 2019 signal genera-
S9+10 -62 tors, TF2163S attenuator, 2435 frequency meter,
S9+30 -40 TF2304 modulation/sINAD meter, TF893A power
S9+50 -18 meter. Hatfield Instruments 3159 signal combiner.
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GROUND terminal or the negative
power supply rail. If this connection is
omitted, the audio output suffers from
a very strong “‘buzz” on all frequencies
up to about 3MHz. It is understood
that Lowe Electronics are modifying
the design of the supplied mains adap-
tor to include an earth connection back
to the third pin of the mains plug. In
some situations, where the mains earth
connection is noisy, it may be better to
disconnect this third lead from the
plug (taping it safely out of the way)
and run a separate connection to a
quieter earth point such as a buried rod
or plate, if available.

The excellent User Manual com-
prises 24 pages in all, covering antenna
and earth arrangements, power sup-
plies, audio outputs, characteristics of
the various signal modulation modes,
controls and connections, operation,
care of the receiver, optional units, a
brief circuit description with block and
circuit diagrams, and finally h.f. band
plans for the amateur and broadcast
bands. For anyone wanting more de-
tails of the HF-125, copies of the User
Manual are available from Lowe Elec-
tronics, price £2.50, refundable against
the purchase of a receiver.

A 41-page Technical Manual is also
produced for the HF-125. This in-
cludes a full technical description of
the receiver, semiconductor data, test
and alignment procedures, parts list,
p.c.b. layouts and circuit diagrams.

Prices

The HF-125 in its basic form, in-
cluding the full complement of i.f.
filters and an a.c. mains adaptor, is
priced at £375.00. The Keypad Option
K-125 (keypad and interface) is £59.50
including fitting. The Detector Option
D-125 (f.m. and synchronous a.m.) is

also £59.50. The

Portable Option
P-125 (NiCad pack, charger and
active whip antenna) is £69.50.

Our thanks go to Lowe Electronics
Ltd., Chesterfield Road, Matlock,
Derbyshire DE4 SLE, telephone 0629
2817 for the loan of the review
receiver. PW

PRODUCTS

Computer Control for the Yaesu

FRG-9600

We have just received news
of a new product that brings
computerised scanning with-
in the reach of everyone.
Called the Yaesu Controller,
it consists of an eprom and a
cable and it allows you to
control all of the functions of
the FRG-9600 from a BBC
computer without using any
sort of interface. The chip is
inserted into one of the ROM
sockets inside the BBC and
the cable is plugged into the
Analogue to Digital converter
on the back of the computer
and into the CAT socket on
the scanner. Then, by simply
typing *YAESU on the key-
board, the computer takes
complete control and gives
you all of the extra facilities
that are usually only available
when an expensive interface
is used. We have not had
time to fully evaluate this
product but here are just
some of the features that we
think are noteworthy; 9 Pri-
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ority channels, 255 active
memory channels, memory
storage on disc, step sizes
infinitely variable between
0-1kHz and 99999kHz, on-
screen S-meter, labelling of
memories, Search and Store,
direct access to spot fre-
quencies by label or from the
keyboard, new Osword
calls, an attractive screen
display with useful prompts
and well thought-out menus.

The Yaesu Controller will
also work with the FT-
757GX and we believe that it
will be compatible with the
FT-767 and the FRG-8800.

We hope to be able to
bring you a full review in the
near future but until then,
further details of this inter-
esting new product, which
retails at £40 plus £1 p+p,
are .available from Alan
Hooker of Alan Hooker Elec-
tronics, 42 Nether Hall
Road, Doncaster DN1 2PZ.
(Tel: 0302 25690).

OBITUARY
Eric Dowdeswell G4AR

Established readers of Practical Wireless will be sad-
dened to hear of the death on February 2 of Eric
Dowdeswell, who had been associated with PW for
many years.

Eric, who confessed to being of 1918 vintage',
was introduced to the mysteries of radio at an early age
by his father, and had become a licensed radio amateur
by 1939. This, plus his work on mechanical TV
projection systems, led him into war service in army
wireless workshops around the Middle East.

In Istanbul, he met and married a Greek girl, Christine,
bringing her home when demob came in 1946. After
working for a while on wideband amplifiers and oscil-
loscopes with Nagard, Eric became a Flight Radio
Officer, and spent 14 years with Sudan Airways, based
in Khartoum. There, as ST2AR, he gained over 200
certificates of achievement in working 273 countries on
c.w. or s.s.b.

Returning to the UK in 1967, Eric became General
Manager of the RSGB for a while, then joined the
Editorial staff of Practical Wireless. When the
magazine's offices were relocated to Poole in 1977,
domestic reasons forced him to stay in London, and he
became Technical Editor of Electrical and Radio Trader,
an IPC Business Press publication, where he remained
until his retirement in 1983. Eric’'s association with PW
did not end when it left London, however, and he
continued to write the Amateur Bands column each
month, only giving up that task last autumn.

I shall remember Eric with great affection, for the kind
way in which he initiated me into the mysteries of
journalism when | joined Practical Wireless from industry
in 1973, and for his meticulous attention to detail at all
times. His former colleagues on the magazine join me in
offering condolences to all his family.
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As | commence this month's report the
much “‘media hyped'’ big freeze has given
way to a period of relatively warm stable
high pressure, which whilst producing
plenty of thick fog has also resulted in
some useful v.h.f./u.h.f. propagation
affects.

For the v.h.f. and above minded amateur
such ““anomalous’’ propagation is vital to
sustain contacts at distances in excess of
“line of sight’’ limitations, created by the
natural obstacle of the earth’'s curvature
and resulting “'bulge’” block. A short re-
view of the available propagation modes
seems appropriate at this point so let's
first consider unobstructed line-of-sight
paths.

Radio waves, like light, travel in relative-
ly straight lines so if the transmitting and
receiving antenna heights are known the
available workable distance can be calcu-
lated. The distance from each end of the
link to the horizon is obtained from the
formula:

D (km) = v T2-75H

where H is the antenna height in metres.
Because of changes in air pressure, tem-
perature and humidity along the path, the
refractive index of the atmosphere can be
modified leading to bending or refraction
of the signal, allowing an extension to the
true line of sight path. On average a figure
for this extension amounts to a path length
increase of 33 per cent or a modified
refractive index figure of 1-33. The “prac-
tical’’ rule of thumb formula now becomes:

D (km) = v7H.

If you do the sums it will be clear that many
contacts made exceed this figure by a very
large amount and point to the existence of
other extended range mechanisms. Signal
strength decreases with distance and the
loss or attenuation over a given path
follows the so called “‘inverse square
law'—each time you double the path
length you attenuate the received signal by
6dB or four times. Path loss also varies
with frequency—an unobstructed path of
16km would result in a signal attenuation
of 80dB at 50MHz, 109dB at 432MHz or
137dB at 10GHz.

Tropospheric related signal enhance-
ment can take place between high power/
large antenna systems utilising tropospher-
ic scatter, involving both stations focusing
their signals onto a specific area in the
troposphere, between 300-15 000m
above sea level. Path losses are much
greater than simple line-of-sight but by
elevating high gain directional antennas
and maintaining a low angle of radiation
signals can be scattered from a common
mid-path point by reflections off dust
particles, clouds and refractive index varia-
tions that occur at these heights. The main
drawback is the high effective radiated
power requirements—e.m.e. stations or
near equivalents.

Tropospheric bending is a mechanism
that relates to weather conditions and
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allows much
enhanced DX
contacts, this '
time with even |
QRP stations. I
Normally air
temperature decreases with increasing
height but during abnormal conditions an
abruptincrease in temperature at a particu-
lar height can occur causing a very large
increase in refractive index. Slowly declin-
ing high pressure systems are ideal times
to watch for this situation—if you have a
really good elevated location this pheno-
mena can also block the DX at such times if
you happen to be above the active layer
height!

Tropo ducting is a related form of propa-
gation and together with super refraction
occurs most frequently over sea paths. In
this case two distinct temperature
changes are present at different heights
producing a duct effect which behaves in
the same ultra low-loss manner as a
waveguide. The duct height (distance
between temperature change boundaries)
determines the lowest frequency that may
be propogated and frequently allows con-
tacts over several thousand km well into
the middle microwave regions. Super re-
fractive ducting over the Mediterranean
has pushed the world 10GHz DX record
well beyond the 1000km mark with equip-
ment that is now modestin e.r.p. terms for
amateur stations.

Other “'natural’’ scatter modes include
those caused by lightning and rain, the
former can produce enhancement over
800km paths, due to localised ionisation
near the strike, but please ensure your
station is well away from this point. |
would always recommend tota/ disconnec-
tion of all station antenna feeds when there
is the remotest possibility of lightning
activity in the area. Rain scatter is usable
with large cumulo-nimbus formations and
allow extended contacts at 10GHz, where
individual rain drops resemble significant
portions of the wavelength in use. The
recovered signals sound similar to the
randomly scattered auroral signals at low-
er frequencies—weak and watery!

| have talked about F2, Sporadic-E,
Transequatorial, meteor and auroral pro-
pagation effects in previous issues which
really only leaves the more esoteric propo-

All equipment used at the QTH of Bill
Stevenson G4KKI (RSARS 1596), in-
cluding his QSL card, is homebrew

gation enhancing agents such as man-
made satellites, aircraft reflections and
artificial auroras, with the principle excep-
tion of e.m.e. (earth moon earth). This is
traditionally a technique that can only be
utilised by above average equipped sta-
tions and to be fully exploited demands
high power and highly directional/high
gain antenna systems. Over the last 25
years several amateur stations worldwide
have held contacts by back scattering
radio signals from the Moon's surface. As
this natural satellite is on average some
33 000km distance, with a surface resem-
bling dusty concrete you can well imagine
the requirements for extremely sensitive/
low-noise receivers coupled to very nar-
row beamwidth antenna systems.

Multiple bays of Yagi antennas are com-
mon on 144 and 432MHz, with parabolic
dishes dominating at 1:3GHz and above.
Signals are randomly rotated in polarisa-
tion by the interactions with the earth's
atmosphere, reducing the returned signals
by anything up to the full cross-polarised
amount of 30dB (1000 times)—not helpful
when the signal is only a few dB above the
background noise produced by the rem-
nants of the "’big bang’'’ and other celestial
r.f. noise sources.

Circular polarisation with ready control
of sense (right or left hand) is now com-
mon on 1-3GHz and above, virtually illimin-
ating the effects of polorisation shift. A 4m
parabolic dish on 1-3GHz will have a gain of
some 30dB over a dipole and can be
readily built, fitted to a rotatable and
elevatable mount and in conjunction with a
reasonable GaAs-f.e.t.pre-amplifier will al-
low “backyard’’ e.m.e. receive capability.

A pair of 2C39 coaxial triode valves in a
suitable cavity layout will produce some
150W of rf. and will allow two-way
contacts. If you really want to work DX
above 50MHz e.m.e. is the onfy natural
phenomena that will produce a WAC
award for your shack wall—Have fun. |
hope to contact some of you later on this
year via the Moon, at least on 1-3GHz.

To the Band

Back to earth, but gently | hope, and
several of you have taken the trouble to
put pen to paper once again, plus some
newcomers!

No top band offerings this month but
judging by the reaction to a homebrew
1-8MHz project at my local amateur radio
society there is certainly plenty of activity
present and pending—a.m. is alive and
kicking in 1987!

Bill Stevenson G4KKI, Swinton, Man-
chester sent in details of his "‘all home-
brew'’ QRP 3-5MHz station which is based
on the DSB80, Z match a.t.u. + accesso-
ries and loaded dipole antenna. Being ex-
Royal Signals it's not surprising that the
main activity involved c.w. contacts at the
2W level with amongst others GB2ALC,
G6PJ, G3US, G3FBN, G4VDJ,
GM30OXX/A, GM3MXN and GOAHW. Bill
even makes his own QSL cards!

Angie Sitton BRS 88639 (but not for
long) Stevenage has produced another
detailed log, the result of countless hours
of careful listening, an activity we could a/f
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profit from. First uf all the really good news
that the RAE results came eventually and
hopefully by the time you are reading this
several of you may well have worked
Angie as a brand new GO—well done
indeed! Logged on January 5 was K2ZMGR
on c.w. at 2358. Newcomer s.w.|. Leigh-
ton Smart, Trelevis sent in details of
loggings across the h.f. bands which in-
clude several 3:-5MHz band contacts. Us-
ing a 25m long wire or his inverted V
feeding a Grundig 1400SL RX, Leighton
noted K1DQV/KP4 in QSO with LAB0J at
2317 on Jan 9 together with NU4Q,
wW10QQ, K9CAN and W1GNE—all s.s.b.
The 11th produced N1CKU in QSO with
Gl4VKS with VE3RP working into DL on
the 12th. To round things off VO1HN was
heard working into G/El on the 14th.
Leighton is currently in the process of
setting up a local s.w.l. club and has
decided upon SWL 259 as his personal
indentification. If you live in the Trelewis
area why not make contact, the address is
33 Nantgwyn CF46 6DB.

The 7MHz produced a fair crop of DX for
Angie Sitton with VK2LA, LU2DIO and
HI1KHA (Dominican Republic) heard during
late December on c.w. January 1 found
HV3SJ, Vatican City, on s.s.b. (QSL via
I0DUD) and K4FU on c.w. January 3
featured 8P6RE (Barbados), JB87CD (St.
Vincent QSL via Sue GWOANT) and Y X5D
(Venezuela QSL Tony, Box 2289, Cara-
cus). A final South American was HK3JZD,
Columbia at 0042 on the 18th. Leighton
Smart heard S79LJ at 2239 on the 10th,

4AN7ZZ(?) at 2206 on the 12th, with
JASAQC deep in the noise, and UP2BAY
at 2121 on the 13th. Leighton asks if
s.s.b. is permitted on 10MHz and whilst he
has logged stations using this mode, the
band is designated for narrow band modes
i.e. c.w. Stepping up to 14MHz, we once
again find the bulk of the activity with 13
stations listed by Angie Sitton including
HF6ABH and close neighbour VP8LP on
January 1. ZS1RR, 5U7IL, 5AB6XF and
7X2LS showed up on the 4th. Israeli
special call 4Z7T was logged on the 11th
with ZFEAD and Seychelles Islanders
S79SHW and S79V on the 11th and 13th.
Bill Stevenson had a solitary contact on
14MHz with YL of OH6LC. Leighton Smart
also listened on 14MHz, with N7 CSJ/MM
{Indian Ocean) observed at 1436 on 13
January. AA4AH, logged at 1236 on 15
January, provided a new US prefix and
Leighton wonders if this was a special
event station?

21MHz opened up for Angie Sitton with
Brazilian special call ZX2U on 4 January,
9J2B0O Zambia on the 11th together with
ZS1JW. The 18th produced a very weak
VU2SMN at 1124,SCOIH (QTH Rhodes) at
1246 and YCOMCA with YBOZA at 1124
and 1133 respectively.

28MHz saw some decline from the
levels of October/November but none the
less produced some interesting traffic.
Angie heard SV1VRat 1133 on 1 January.
Phil Dykes G4XYX, Poole, completed
several QSOs at the 10W p.e.p. (max)
level in conjunction with his 2-element

cubical quad. Amaongst the total DJ171)
was worked on 19 November EA2PZ on
25 November, HG4 XX plus IUOUWS (Sar
dinia Special call) on 14 December

SM5DYC exchanged on 27 Derember
UABADC on 4th, WDBIXE/.JBL (St | ucial
on 2nd and YU3HR on the 14th.

50MHz continues to provide activity and
it is hoped that the DTI will soon clanify the
further development of the band i~ the LK
and allow general access to all licence
categories. The UK 6m group has been
actively promoting the band and has been
instrumental in providing equipment for
amateur activity in Malta. It 1s hoped to
install a beacon and have stations active
from the island during the coming months.
Finland is also thought to be considering
licencing amateur operations on 50MHz

From Now On ...

This is the last "Amateur Bands™ writ-
ten by John Fell. We would like 10
thank him for his past efforts, and to
thank all those who sent reports to him,

Future h.f. band reports should be
sent to Paul Essery G3KFE, c/o
Practical Wireless, Enefco House,
The Quay, Poole, Dorset BH15
1PP, for inclusion in "On the HF
Bands"'.

Reports of activity at v.h.f. and above
should be sent to Norman Fitch
G3FPK, 40 Eskdale Gardens, Pur-
ley, Surrey CR2 1EZ.

All reports should reach their dest-
nations by March 27.

RITY

Reports: as for VHF Bands, but please keep separata

Thanks to the help from members of the
Gilwell Park Scout Amateur Radio Group,
Steve Beazley, Chingford, has been able
to add RTTY to his s.w.l. station. Steve
has been active for about 9 years and
currently uses a Trio R300, with a Datong
converter for 144MHz, with a full size
G5RV antenna for the h.f. bands, a long
wire for 3:-5MHz and a Slim Jim for the
v.h.f. band. “"During the past two months,
| have logged over 70 RTTY stations on
144MHz, including F6 and PE1 on Novem-
ber 29." wrote Steve on January 18. He
uses a Commodore 64 computer and
Scarab software for RTTY and the 4
countries he copied on 3-5MHz and the 17
on 14MHz, between January 15 and 18
have been included, along with Len Fenne-
lows and mine, in the list of RTTY prefixes
logged throughout this period, Fig. 1.

" The majority of amateur stations do
send QSL cards to confirm contacts or in
reply to a meaningful reception report and
these cards are normally accepted as
proof for the number of achievement cer-
tificates, which are offered by various
organisations. RTTY enthusiasts wishing
to know more about the availability of
national and international awards, can look
forward to the publication of a new book
entitled, RTTY AWARDS, written by Ted
Double GBCDW, the Awards Manager of
the British Amateur Radio Teleprinter
Group. Ted has listed the qualifications
required to earn a certificate from radio
societies in Belgium, France, Germany,
Holland, Japan, Scandinavia, UK, USA and
the USSR and has included the address of
the organiser to contact. Enquiries about
the price and delivery of this book should
go to Peter Adams G6LZB, 464 Whippen-
dell Rd., Watford, Herts WD1 7PT.
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“There is always
something !
interesting
to be found on
14MHz,”" wrote
Len Fenelow
G40DH, Wisbech. He logged RTTY sig-
nals from 47 countries, ranging over all
continents on 14MHz during the month
prior to January 18, and that included a

by Ron Ham BRS15744

Frequency (MHz)

Country (Prefix) 35(7 142128

Australia (VK)
Austria (0E) X
Balearic Is (EAB)
Belgium (ON) X
Brazil {PY)

g

Bulgaria (LZ)

Canada (VE)

Canary Is (EAB)
Ceuta & Melilla (EAS)
Cuba (C02)

>

Czechoslovakia (0K)
Denmark (0Z)

East Germany (Y2}
England (G)

Finland (OH)

>

> | >

France (FE) X
Gozo & Comino (9H4)
Greece (SV)
Guatemala (TG}
Guernsey (GU) X

€ 3 3C 3| 3O 3ODC | 3OO KN X

>

Holland (PA) X
Hungary (HA)
India (VU)
Indonesia (YB)
Israel (4X)

Italy (1, IK, IT) X
Kenya {52)

22K 2| 2 D 2

Lebanon (0D)

new one 9X5 Rwanda, He also copied
RTTY from 7 countries on 3-5MHz. 11 on
7MHz and 3 on 2 1MHz. Activity on 2 1MHz
has been sparse to say the least. The
African QSO was interesting, it was in
German between and emigrant Swiss and
a fellow national in Berne,”" said Len
Although | received RTTY from 25 cnun-
tries, around 14:090MHz, during this peri-
od, the majority were European. The ex-
ceptions were Sri-Lanka copied at 1532
on January 17 and Guatemala, a new one
for me on 21MHz at 1636 on the ?5th |
was lucky to read this one because of
QSB, however, | left my R2000 receiver

Fig. 1: The RTTY chart

F:euﬁencv (MHz)
3.5] 7 [1a[21]28

Country (Prefix)

__L;J_xe_rr;lir;_njrum] T x
Maldavia (UD) X

Morocco (CNB)
Nigeria (SN} X
Northern Ireland (G1)
Norway (LA) X | X
Oman (A4X)

Poland |SP) XX
Portugal (CT)
Rhodes (SV5)
Rumania (Y0)
Rwanda (9X5)

San Marino (T7)
Sardinia (1S)
Scotland (GM) X
Sicily (IT9) X
South Africa (ZS})

Spain (EA) X
Sn Lanka (4S)
Sweden (SM) X
Switzerland (HB)
Ukraine (UT)

USA (W)

USSR (UA, UB)
Wales (GW) X
West Germany (DF, DJ, DL) XX
Yugoslavia (YU) X

>

<

oM B | DC B DE 3 | 3 3C 3¢ 3 3¢ | Mo 3 3¢ 3| 3¢ 2
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Frequency (MHz)

Country (Prefix) 357 |14 |21

Australia (VK)
Austria (0E)
Bulgaria (LZ)
Canada (VE)
England (G)

Finland (OH)
France (FE)

Hungary (HA)
Italy (I, IK, 1T} X
New Zealand (ZL)

Norway (LA)
Paoland (SP)

Portugal (CT)
Scotland (GM) X
Sicily (IT9)

Spain (EA)
Sudan (8T)
Sweden (SM) X
Switzerland (HB) X
Tanzania (5H3) X

B € | 3 C 20 G DC | 2 2C D D e | el e e T DeC

>

USA (W)

> >

West Germany (OF, DJ, DL} X | X

tuned to his frequency and when he re-
turned to a Brazilian station his country and
callsign, TVOVT, came during the upward
peak of the fading.

At 0837 on December 30, | logged
strong signals from SKB6SA sending
“MAILBOX LITHENBURG AMATEUR RA-
DIO GROUP''. Some text that amused me
early on January 14 was, "THAT IS MY
'WEAPONS' HI HI,"" said an OH9 to an LX
after describing his equipment.

“"AMTOR traffic has been rather more
frequent this time,”’ said Len, whose con-
sistency and patience rewarded him with
the 22 prefixes listed in Fig. 2.

Fig. 2: The AMTOR chart

BRITISH B
AMATEUR A
RADIO R
TELEPRINTER T
GROUP G

Details of subscriptions from
John Beedie, Ffynnonlas,
Salem, Llandeilo SA19 7NP

This column is remaining unchanged,
so keep your reports coming to Ron—
by March 27 this month.

OSCAR-10

Despite all of the problems of failure to
accept commands into the now almost
completely depleted IHU memory, AM-
SAT-OSCAR-10 seems to have failed into
the ideal mode. The transponder is now
fixed in the high-power mode of Mode "B
(435MHz up, 145MHz down) and excellent
two-way QSOs are being effected.

The beacon is on low power, but with a
plain unmodulated carrier only, this giving
no indication of the battery state, tempera-
ture, attitude, spin rate, or any other
parameter. The spare battery pack is
locked in, and should last for a consider-
able time. Unless the power supply is
badly depleted, and a switch mode effect-
ed (there being no way to revert) by a high
power station using the transponder dur-
ing an eclipse period, there is no reason to
believe other than that the satellite may
continue to give good two way communi-
cation for a considerable period. To quote
Peter Guzelow DB20S "'The last com-
mand | sent was the RESET command, so
the IHU is stopped. The output ports are
reset, which turns the transponder and
beacon on. There is no danger that further
memory errors will change this status. In
other words, the IHU is out of operation . . .
the transponders will be on for ever . . . if
the battery holds™'.

As nomeans is left to turn the satellite to
effect optimum earth pointing of the anten-
nas, there will naturally be periods when
severe spin modulation will disrupt the
QSO quality. Already in late January it
would appear from observational behav-
iour that precession (a “‘'wobble’’) is begin-
ning to occur, and this will additionally
mean a gradual slowing of the spin rate.

The impossibility of commanding the
magno-torquers to re-orientate the satel-
lite to steer the solar panels to face the sun
will additionally mean that there will be
times when even if out of eclipse the
satellite should not be used. At the time of
writing, all users are urgently requested
not to run more than 100W e.r.p. and not
to use the transponder at all when the
satellite is in shadow. All these periods will
be advised on the AMSAT nets and by
AMSAT observers via the satellite itself to
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JPACE & JEIELLITES

Reports to: Pat Gowsn GIIOR, 17 Heath Crascant, Hellesdon, Norwich, Norfolk NRS 6X0.

update the bad
sun angles and
mean anomaly
periods at which
the eclipses
begin and end.

Already the command team consisting
of ZL1AOX, VK5AGR and DB20S have
calculated when these periods might be,
and the following schedule is implored to
maintain the life of the satellite.

PERIOD MA for use Reason

1987 from/to

Jan/Feb 20-220 Avoids eclipses

Mar/Apr DO NOT USE Low to zero solar

illumination

May/Jun 30-220 Avoids eclipses

Jul/Aug 40-220 Avoids eclipses

Sep/Oct DO NOT USE Low to zero solar
illumination

Await further information

nearer to the date.

Jim Miller G3RUH, has kindly sentus in
a fully detailed forecast which is produced
as Fig. 1.

On the user side, an interesting report is
sent to us by Paul Thompson GEMEN, of
the Civil Service Amateur Radio Society.
To celebrate the 25th anniversary of the
launch of OSCAR-1, GB1CSR was activat-
ed on OSCAR-10 and the RS satellites, and
worked over 200 stations. On RS-5 and 7
prefixes included EA1, EAG, YU, LA, DL,
SM, ON, 0Z, CT, F, PA, UA3, UA4, UBS5,
UAS, HB9, W1, and VE1. Using OSCAR-
10 they worked |, OZ, ON, OE, DL, LU,
W3, W9, ZS6, PT2, VKB, and the best of
all V85GA in Brunei. Fuji-OSCAR-12 was
monitored, but the system was not felt to
give a good enough downlink to attempt
QSOs as, in particular, an ear-splitting local
thermostat was giving regular 2 minute
bursts of S9 noise across the entire radio
spectrum!

by Pat Gowen G3/0R

Nov/Dec

“RS"” Satellites

RS-1 is still being heard sending "'565"
and "5015" on 29:-402MHz whilst in
sunlight. The transponders are on from
time to time on RS-5 and 7 to permit
loading and battery charge status, but no
official schedule for use is given this

eclipse period. A new period of six weeks
of full time operation will commence in the
third week of March. At the time of
writing, RS-9 and 10 are still awaited, the
latest word from UA3CR indicating a
further slight non-technical delay.

Fuji

FO-12 maintained its provisional sched-
ule for about one week, and then reverted
to a week’s full time Mode "JA". It is
understood that the new satellite has still
to be officially handed over to the user
community, and that experiments are still
proceeding to load the digital software and
to evaluate the charge/discharge cycle
optimum ratio.

UoSATs

To provide the optimum coverage of
space news and up-to-date Keplerian ele-
ments, Uo-9 will transmit a Keplerian data
bulletin each alternate Friday through Sun-
day, whilst Uo-11 will provide a news
bulletin each week. To experiment with the
possibilities of magno-torquing and gravity
gradient, Uo-11 will be de-spun and com-
manded to invert, that is to go “‘upside
down'’. This will undoubtedly upset the
signal, and may produce QSB. The TLM
and WOD will indicate the satellite posi-
tion. Normally, although the deviation is far
greater, Uo-11 is some 3dB weaker than
its older brother, as it is higher and hence
the path loss is greater.

MIR

In addition to our news in "'What goes
up”” we have word that a large scientific
Astrophysics Laboratory package is being
prepared to send up to MIR, to dock onto
one of the ports in the same madner as the
COSMOS satellite was united with SAL-
YUT-7. Whether we shall have a new
powerful h.f. beacon is yet to be known.

Views of ARSENE

In the February issue, we gave some
details of the progress of the "*ARSENE"’
AMSAT—F satellite and its control sta-
tion, now being developed by CNES for a
future Ariane launch. Thanks to Bernard
Decaunes HB9AYX, we now have been
sent some photographs that he took re-
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cently on a visit to F8FV in Toulouse,
which show the achievements to date.

A section of the control room at Tolouse
""Sup Aero’’ Technical High School, with
the terminal computer used as a simulator
for the command coding and decoding
between the ground control (called 'Stel-
la’) and the ARSENE satellite is shown in
Fig. 2. The upright panel is a seven seg-
ment l.e.d. indicator for visual indication
warning of channels, such as the U batter-
ies, the Solar Panel current, the spin rate,
etc. and with status points for the repeat-
er, temperature, motor, battery, and the
p.a.s. on 145MHz and 2-4GHz.

The pair of Intel consoles (microproces-
sors), the drawing desk, and the console
of the forthcoming “Stella” ground con-
trol, which will house an lcom transceiver,
and already contains a functional az-el
antenna command control system is
shown in Fig. 3.

A partial view of the ARSENE construc-
tion room, also at the Technical High
School ““Sup Aero” in Tolouse, with a
central wrapped prototype section under
investigation is shown in Fig. 4.

The photographs in Figs. 5, 6, and 7 are
self obvious, as they have captions that
are easily understandable in French or
English.

A model of the ARSENE satellite itself, in
the solar panels deployed configuration,
but with prototype antennas is shown in
Fig. 8.

The present project status has:

The pyrotechnical deployment of the
solar cells functioning.

The specialist pneumatic attitude build-
ing control underway

The Apogee kick motor (called
“MARS"’) already received from ""SEP”’
(the Societe Europenne de Propulsion)

Numerous modules in the final stages,
and even the p.c.b.s tested, with only the
components to be mounted and soldered
to the space-quality standard required.

Moonbounce in 1987

Moonbounce is normally a very “"hit and
miss’* form of communications for the
radio amateur, as the limitations of power
and antennas imposed by the depth of
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one’s pocket and the area of real estate
available for large antennas mean that
most QSO are very marginal at the best of
times. EME stations speak of 'good’’ and
"bad’’ conditions, in the same manner that
h.f. operators refer to the variables caused
by the ionosphere, or v.h.f. terrestrial
users speak of tropospheric changes
affecting their activities.

At first sight, the e.m.e. path would not
appear to change very much, apart from
the 2dB enhancement of the returned
signal created when the moon is at peri-
gee, brought about by the inverse square
law advantage when the moon is closer to
earth. All e.m.e. operators know that this
is not the only factor, as often the moon
will be at optimum perigee, yet echoes are
absent, and the reverse case, when the
moon is at outmost apogee, yet good
returns result.

Another factor affecting those with lin-
ear antennas is the Faraday rotation of the
signal brought about by its dual passage
through the ionosphere, when the received
polarisation can be twisted through 90
degrees, giving severe attenuation unless
the antenna can be matched to the incom-
ing angle. This is invariably worse when
the lunar angle is low, when the signal has
to traverse a low angle of ionospheric
incidence.

ELECTR. MESURE D'ATTITUDE

ENSICA / MATRA-ENSAE
T

Fig. 7

Fig. 8

An opportunity for investigating advan-
tageous propagation will present itself this
year, and has been pointed out to us by
John Branegan GM4IHJ. John indicates
that the orbit of the moon about earth is
subject to cyclic variation every 18:6
years, and that 1987 features one of the
cycle peaks. This cycle takes the moon 5
degrees above and below the mean line
around earth every 27 days, as every 18-6
years there is a period when this 5 degree
cycle adds to the 23-5 degree cycle of the
earth around the sun, the arc that produces
our winters and summers. When the two
cycles add this year, the moon is said to
have a very high declination at one part of
its 27 day cycle and a very low declination
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14. days later in the bottom half of this
cycle.

This cycle peaks in September this year,
and on 15/16 September 1987 the lunar
declination will maximise at nearly 29
degrees, this meaning both high and more
Northerly lunar positions, this giving short
paths through the ionosphere, and hope-
fully excellent e.m.e. results. As a compar-
itor, allowing for an improving perigee,
fourteen days later the cycle gives maxi-
mum negative declination. The moon will
now be very low in the south, seen
through a very thick oblique incidence
ionosphere and atmosphere, which should
give very poor results. Our Fig. 9 comes
from GM4IHJ's ""ALMANAC"’ program for
the Spectrum, and shows the lunar data
for the relative period in September. The
columns read date, the time of transit
(maximum elevation), the actual angle of
elevation, the rise time, the set time, and
the angular diameter of the moon. These
are from the G3IOR QTH, and need adjust-
ment for more distant locations.
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IARU moves

Region 2 of the International Amateur
Radio Union has now backed Region 1 in
recognising the damage being done to
satellite communications by terrestrial us-
ers in the sub-bands allocated to space
communications.

At their latest meeting, they considered
that the majority of the interference is due
to f.m. by the negligence or ignorance of
the operators, as they are unaware of the
presence of the weaker satellite uplink and
downlink signals, and further might not
have that mode to demodulate them. As
the f.m. signals cover up to 10kHz, a major
section of any satellite passband, they are
asking member societies to remind the
amateur radio operators in their country of
the problems they are causing, and will
take it upon themselves to inform more
widely of those bands and frequencies
which are allocated to satellites.

Despite similar measures taken in Hun-
gary at the IARU Region 1 meeting, follow-
ing papers given by G3IOR on behalf of
AMSAT and RSGB at the April 1978
conference in Miskolc-Tapolca, the prob-
lem is unfortunately still extremely evident
in Europe. Numerous mainland continental
repeaters (thankfully not in the UK thanks
to consideration and RSGB forethought)
are still present in the 145-800-146-000
space sub-band with consequent prob-
lems to OSCAR-9 and 11 145-825MHz
reception and decoding, and even more
so to the relatively weak OSCAR-10
145-810MHz telemetry and higher tran-
sponder downlink band. Problems are pre-
sented in the form of wideband blocking in
the FO-12 uplink passbands, evidenced as
wide loud QRM on users’ downlinks, and
severely attenuating the entire passband
to boot. Many nets, RAYNET groups and
ordinary f.m. Simplex users also continue
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to use space allocated frequencies in the
upper 200kHz of the 144MHz band, many
of whom have been advised of the prob-
lems they are causing, but persist despite
pleas for abatement.

The ten metre 29-310-29-510 down-
link section that is used by the ''RS’" series
of satellites is frequently blocked by
29MHz band f.m. stations having convert-
ed 27MHz CB rigs to the amateur band on
a channelised basis, possibly not even
knowing their actual frequency other than
the illuminated channel number. At times
of good "E' layer propagation, severe
difficulty is experienced in reading the
satellite telemetery and the transponded
signals due to the presence of high power
omni-directional radiation from simplex
stations over wide areas. It is very difficult
to communicate the problems being expe-
rienced to the causers, as few of these
users are able to read c.w., or even s.s.b.,
having only the mode for which this sec-
tion of the band is NOT intended. Even the
435MHz Mode “‘B** uplink and Mode “'L"
downlink sections are not immune from
simplex f.m. problems, although the pres-
ence of amateur wide-band TV seems
fairly compatible.

If you suffer problems from persistent
users, first gently remind them of their
obligations, and carefully explain the issue.
Remind them of the licence clause regard-
ing causing interference to other licensed
stations. If this fails, then report them to
your National Society, and if this too fails,
then remember that (with the exception of
1269MHz) our small sections may be used
as both uplink and downlink bands, and
one might well be transmitting on the band
whilst listening on quite another band, i.e.
to the satellite itself for the downlink
return. The next obvious step is best not
recommended!

Keplerian Elements

Avid trackers will note that this month
again we have given a listing of the latest
Keplerian elements for all of the main
satellites of interest. These elements,
which originate from NASA have been
sent in by Birger Lindholm, of Dalsbruck,
Finland. This month we have included a set
supplied by G3RUH for the sun, which
whilst not exactly a satellite of earth as
thought in ancient times, can still be fol-
lowed in the same way. The sun, though a
variable emitter is a valuable radio signal
source for those who wish to check and
improve their v.h.f. and u.h.f. receiver
capability. By first pointing the antenna to
the quiet sky, and then to ground, an
increase of some 3dB will be seen on the
good front-ended receiver, due to the
ground temperature, regardless of an-
tenna. Two dB is acceptable, but no
noticeable difference will alert you to the
need for receiver improvement. When we
then point to the sun, it becomes antenna
gain dependant, and the average good
single Yagi will show some 2 to 4dB of sun
noise above the quiet sky. If no increase is
detectable, then your antenna and feeder
needs some improvement, whilst if you
can see better than 12dB when the sun is
quiet, you have moonbounce capability
with your array,

Equator Crossings

A number of readers have expressed
their need for reference orbits, i.e. actual
ascending equator crossing times and the
longitude of that crossing, with which to
use their trackers. As space is limited in

our column, we do not normally have the
room for both without cutting out a lot of
important satellite information. It is, how-
ever, quite simple to find an equator
crossing from the given Keplerian ele-
ments, by running them on a minute to
minute time scale after midnight on a given
day, and then noting the longitude in
degrees west of the Greenwich meridian
and the exact time at zero degrees latitude
of the first ascending (South to North
going) crossing of each satellite. Comput-
ers are now so cheap, and tracking pro-
grams using Keplerian data so readily
available, that this method is strongly
recommended for continued use.

Even so, all of this is purely academic for
those who do NOT have a computer, as
their need of equator crossings to use for
"‘Oscarlators™ or tables (such as we have
published in past columns) is even greater.
In deference to many of our readers’
communicated wishes, we have this
month included two sets. Fig. 10 is for
when you get your copy, and Fig. 11 two
weeks later, to keep you going until you
receive your next issue in early March.
They give you the data for the first ascend-
ing (Northbound) equator crossing of the
day for each of the main satellites of
interest and are computed from the
"Eqxer’’ program, another one new from
GM4IHJ for the Spectrum computer. The
first column gives the satellite name. F12
is Fuji Oscar-12, RS-5 is Radio-Sport-5,
RS-7 Radio-Sport-7, “Mir"”" the latest
USSR space station, "'Sal’’ is the older
SALYUT-7 space station, RS1 the ageing
but still operating first Radio-Sport satel-
lite, UO1is UoSAT-1 alias OSCAR-9, UQ2
is UoSAT-2 alias OSCAR-11, whilst NO9
and N10 are NOAA-9 and NOAA-10 re-
spectively. M13, M14 and M/1 are the
METEOR 2/13, 2/14 and 3/1 satellites.

The second column gives the UTC
(GMT) time of the first ascending equator
crossing of the day selected, and the third
column "Brg" the longitude in degrees
West of Greenwich of the crossing. For
following orbits, under ""Next Orbit™, col-
umn 4 gives the number of minutes that
will elapse before the next equator cross-
ing, which can be added to the given EQX
time to give the next orbit of the day.
Column 5 gives the number of degrees
further west that the satellite will be on this
next equator crossing, which can be added
to the given bearing to give that following.
(Subtract 360 if *'Brg"’ + “'inc’’ exceed 360
upon addition). A similar addition can be
performed for the following day, where
under ""Next Day’" if "'+ min"" is added to
UTC EQX it will give the time of crossing
the following day, and if "'+ deg’’ is added
to "Brg"’ the longitude of that next day
crossing is supplied. If feedback shows
these to be required on a regular basis, we
will try to include monthly.

If a precise updated reference orbit is
really essential, then merely come up on
one of the many AMSAT nets and ask, and
it will be readily supplied. If you need them
quarterly, they will be sent with OSCAR
News on request. Should you need them
for a complete year, then "'Project OS-
CAR” send an annual prediction book
giving all crossings of FO-12, RS-5, RS-7,
UO-9 and UO-11 for a $10 donation in
USA, or $12 overseas, sent to the address
given in this issue.

What goes up . . .

On Friday, 16 January, as planned, the
USSR launched Progress-26 to carry sup-
plies and equipment to the MIR space-
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Satellite OSCAR-9 OSCAR-10 OSCAR-11 Satellite NOAAB NOAAS NOAA10
Internat Design| 81-1008 83-588 84-218 Internat Design| 79-57A 84-123A 86-73A
Object 12888 14129 14781 Object 11416 15427 16969
Epoch Year 1986 1986 1986 Epoch Year 1986 1986 1986
Epoch Day 319-19196703 | 312-44034196 | 315-59538399 Epoch Day 307-07480828 | 307-89222401 | 312-26547395
Inclination 97-6545 26-9515 98-1309 Inclination 98-5000 99-0189 98-7436
RAAN 325-3871 51-0499 20-3554 RAAN 318-1542 267-0251 339-8730
Eccentricity 0-0000899 0-6033158 0-0014765 Eccentricity 0-0012787 00015717 00014554
Arg of Perigee | 294-1946 158-5947 62-5607 Arg of Perigee | 33-4085 115.9787 1240419
Mean Anomaly | 65:9186 244-4550 2977114 Mean Anomaly | 326-7897 244.3005 236-2147
Mean Motion | 1528930712 | 205880591 14-62084842 Mean Motion | 14-24959779 | 14-11457336 | 14-22474587
Decay Rate 3.704e™8 -4.1e7? 1-85¢~8 Decay Rate 1-1e-8 1-62e-5 _1.9e~7
Orbit Number 28403 2560 14390 Orbit Number 38157 9753 733
Beacon Freq. 21-002 145-810 145-826 Beacon Freq. APT=137-5 APT=137-62 1375
145.825 436-055 435025 DSB=136-77 DSB=137-77
435025 2:4015GHz
2.401GHz
Satellite METEOR 2/12 | METEOR 2/13 | METEOR 2/14
Satellite AS1 RS5 RS7 Internat Design| 85-13A 85-119a 86-39A
Internat Design| 78-100A 81-120C 81-120E 2:;1‘:: . i oot 16208
2""‘;"‘, e e :ggg’ Epoch Day 312-96537809 | 312:09477722 | 293-44694819
ROCh. *ear Inclination 82-5360 825328 82:5342
Epoch Day 304-03950743 | 311-19322740 | 310-21414812 RAAN =t ol e N
g g oL e S Eccentricity | 0:0015074 0-0018002 00013632
E . Arg of Perigee | 263.9382 89.2286 209:0294
ccentricity 00013314 0-0011597 0-0022806 Mean Anomaly | 96-0057 271.0923 151.0110
Arg of Perigee | 95:8335 117:5884 32:0531 Mean Motion | 13-83923447 | 13.84006107 | 13-83742428
Mean Anomaly | 261-4160 2426426 328-1935 Discuv Rate 007 b 1.176-
Mean Motion | 11-96696353 | 12-:05063605 | 12-08700109 Gt t‘;“ sed eyl i 2620
Decay Rate 9.0e® 1.3¢°%7 1-3e”7 s P T
Orbit Number | 35008 21509 21562 whconreq: a
Beacon Freq. 29-401 29:330 29:340
29-452 29501
Satellite METEOR 3-1 |, COSMOS 1602 | COSMOS 1766
Internat Design| 85-100A 84-105A B6-55A
Satellite FO12 SALJUT 7 MIR Object 16191 15331 16881
Epoch Year 1986 1986 1986
internat Design| 86-618 82-033A 86-17A E::m:h Day 31398670695 | 323.89922782 | 285.79422121
Object 16909 13138 16609 Inclination 82-5512 82-5355 82-5271
Epoch Year 1986 1986 1986 RAAN 187:6414 124-1435 220-1264
Epuch Day 315-42879698 | 316-86459818 316-92012796 Eccentricity 0:0019689 00023774 00025534
Inclination 500124 516129 516126 Arg of Perigee 150-4031 259.5323 40-6070
RAAN 334-6864 2165710 189-3350 Mean Anomaly | 209-8008 100-3202 319.7043
Eccentricity 00011668 00001320 0-0024484 Mean Motion | 13-16945767 | 14-73570394 | 14-73430933
Arg of Perigee | 91:7324 147-3568 84:2948 Decay Rate 5.-0e~8 6-64e 8-9e~’
Mean Anomaly | 268-4846 212-7591 276-0550 Orbit Number | 5033 15700 1118
Mean Motion | 12-44392645 | 15-30731678 | 15-77925873 _137. _137- 137
Dacey Rate _o.5e? 8.026-5 1181963 Beacon Freq APT=137-85 APT=137-4 APT=1374
Orbit Number | 1127 26284 4197
Beacon Freq. | 435797 19-955 121-750
435.910 142-42 143625 S— Tha B
Epoch Year 1990
Epoch Day 1,000
station. The vehicle successfully automati- which will be used for many of the waiting Inclination 23.4406
cally docked on Sunday 18 January. A USAAF and commercial payloads. RAAN 0-000
three man cosmonaut crew intended to The NAFDA launch agency of Japan will Eccentricity 0-0167133
follow in the new more powerful SOYUZ- be placing *‘MOS"* the Marine Observation Arg of Perigree 2827685
TN-1 within the following week, but ex- Satellite into orbit in mid-February with the ~ Mean Anomaly o ey
tremely bad weather at Tyuratum prevent- eighth and last No.1 launcher, which has Bﬂ::: ':::':" g%
ed the launch, which was 10 be expected had a zero failure rate, having launched a Emd‘: Rev 1989
during the window in late February. The test satellite, two weather satellites, two Semi Major Axis 149597870km

crew will be going for a record breaking
ten months stay in orbit, but, to our regret,
no licensed radio amateurs are in the
current crew. A Syrian cosmonaut will lift
off to MIR in July, a French member soon,
and two Bulgarian cosmonauts are now
under training in Moscow for a MIR mis-
sion in 1988.

NASA have announced the five man
crew for the next Shuttle mission, consist-
ing of Fred Hauke (of Challenger 51-A),
Richard Covey, John Lounge, George Nel-
son, and David Hilmers. Again, no current
amateur licences figure in the team. The
mission may be further delayed, as the
composite replacement for the solid fuel
booster sectioning neoprene seal rings
that failed and resulted in the Challenger
catastrophe have been found to be dena-
tured by anti-oxidants in the rocket, this
meaning a further period to find a suitable
replacement for the section junctions.

Meanwhile, the trusty DELTA launch
vehicles which successfully took the early
OSCAR missions in orbit have been
brought back with a new improved version
called "MLV’ (for Medium Launch Vehicle)
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communications satellites (including JAS-
1) and a pair of direct broadcasting satel-
lites since February 1981. This summer
Japan will use the H-1 rocket to put the
ETF-4 test satellite into orbit, and much
later JAS-1B. JAS-1B is identical to JAS-
1A, which is now in orbit as our latest
amateur-radio satellite FUJI-OSCAR-12. It
was built concurrently with JAS-1, and
should be up and aloft by the end of 1989.
ESA has been contracted to fly ITAL-
SAT in 1990 on the ARIANE-4. Due to the
long delay caused by the third stage
ignition failure problem, a back-log of 41
satellites are now waiting for ARIANE
launches. Meanwhile, the USSR has
formed GLAVKOSMOS, a commercial
launch agency available for scientific pack-
ages from the International community,
who may be very amenable to the free
launch of satellites for the scientifically and
educationally inclined amateur builders.

. . . must come down . . .

The "NUSAT-1"" (Northern Utah SATel-
lite) built by the students of Utah's Weber

Note: The sidereal time conversion figure for
1990 is 0-27610467

State College was intended as a Federal
Aviation Administration test and radar
calibration satellite, and as a technical
building project. It was launched by the
“"GASCAN" (Get Away Special CANister)
from the Challenger Shuttle mission in April
1985 into a 370km circular orbit, and was
tracked by NORAD until it burned out at
1051UTC 16 December last year, when it
re-entered off the Pacific coast of Chile. It
had never worked as intended, but, as it
was made of Aluminium, we can bet it
would have provided some superb meteor
scatter if so employed, as the high tem-
perature oxidation ions produced from
total upper atmosphere incineration would
have provided an excellent medium. With
modern home microcomputers, Meteor
Scatter adherents have a good chance of
predicting these events, and might do well
to run extreme DX scheds over the likely
period calculated.
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Weber colleye are now busy building a
fuither satelite of advanced technology,
the fraqie of which s alieady hiished, and
tne electionies hall way to comipletion.
AMSA I and the Richland Carmimunity Col-
lege of Decalur, llliois are working with
the Ogden Utah group on & number of
projects which are proposed for future
"GASCAN  launches

Project Oscar

I'o conwnemorate the 25 year anniver-
sary ut the launch of their first amateur-
tadiu satelite OSCAR-1, Project Oscar had
a by gel lugether, lunch and celebraton on
Decernber 12, with most of the original
pioneers present. They launched the “'Bud
Schuite (WBCG) Memonal Award”” which
will aiinually honour those Radio Amateurs
whu are norminated as making a sigiaficant
lony-teriinn contribution to the Amateur
Space Prugramme, and will take the form
of a playue and a rotating trophy Signed
noiinating petitions, listing. the contribu-
tions of the nominee, should be sent to
arrive noi later than 1 March each year (0
Schuite Award, Project USCAR lne, P.O.
Box 1136, Los Altos, CA 94023 1136,
USA

Pruject Uscar have created the “'Oscar
Aichives at the Foothill Electronics Muse-
uiti. 12345 El Monte Road, Los Altos Hills,
Calitorine This will provide a secure loca-
tion for the retention of the many impor-
tani papeis, documents and protolypes
that give the history and development of
dimatew (adio in space, to compliment the
precious items on the history of amateur
broadiasting and communications radio
develupnient generally.
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AMSAT News

Patrick Hamptaux ON1KHP, writes to
say that AMSAT-Belgium are moving
ahead, and are now producing a regular
member magazine. AMSAT-Chile has just
been formed, now making a world total of
24 AMSAT affiliated organisations. AM-
SAT have resolved to hold a meeting in
Spring this year to assist the co-ordination
of all groups and the pooling of resources
to form a collective International AMSAT
organisation.

UoSAT Software

The University of Surrey team has now
written some software that will display the
raw and unprocessed real time telemetry
and WOD for the BBC computer. This is
now available from AMSAT-UK, with de-
tails fora s 4.s.e. to G3AAJ, AMSAT-UK,
London E12 5EQ. Similar software written
by NS AHD for CP/M computer systems is
available from the AMSAT Software Ex-
change, P.O. Box 27, Washington DC,
20044, USA.
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Fig. 11

David Lane G4MUV, has written to tell
us of a brand new Commodore-64 pro-
gram that gives tracking of all the amateur
radio satellites, plus MiR, Salyut-7, NOAA-
8 and 9. It displays the satellite position on
a high resolution map of earth at any
selected time, automatically updates the
real time position display, and tracks for
24 hours in preselected steps. It can
display the satellite position by entering
the MA value, print the options displayed
without map, and hsl the autput. Further-
more, it will cover bots stations in a
potential QSO, giving AZ and EL for both
ends. It is called "~'Supe:Sat 64" and is
available from Erich Eichmann, DK1TB,
4930 Detmold, Kiewnmngstr 57, West
Germany. Teiephone (W. Germany)
05231/27786 after 1900UTC.

From next month Pat Gowen's

column will be splitting into two.

Amateur Satellites will remain in

PW, whilst the remainder

(weather, etc.) will be moving to
sSwm.

Raports to: Ron Ham BRS15744, Facadsy, Groyfriars. Storrington, West Sussax AN20 SNE

I he niagnetometers, used by Karl Lewis,
Saitash  Ron Livesey, Glasyow and the
NUAA iaburatories in Boulder, were unset-
tled duniiy the latter 10 days of December.,
Ruin the auroral co-ordinator for the British
Astronuinical Association, received re-
porls ot duroral glow from the weather
ship Cuinulus, at station Lima, for the night
of Decernber 21/22 and from Karl Cooper,
n Kirkwall for 23/24 and 25/26. Both
Karl Lewis and Ron Livesey reported
“stormy - magnetic conditions between
the Zisi and 24th and for the 23rd,
Buuldry. said, "Minor storm mid-latitudes,
miaju’ oo high latitudes.”" which ties up
nicely win the auiorae. In Sevenoaks,
Cindi He ry Hatfield, using his spectro-
nelios. . 1o observe the sun, located 7
filaiieins and a few quiescent promi-
nences (y p.s) at midday on December 24,
6 filainents and afew q p.s aL 1145 unthe
26th. & sinyle spot, 5 filaments and a few
small g.p s at 1145 on January 3, a small
and faint plage, 4 filaments and a few g.p.s
at 1130 wn the 6th and 3 filaments and 2
very sinali prominences at 1133 on the
12th. Heniy also recorded small bursts of
solar radio noise, at 136MHz, on Decem-
ber 30 and January 1.

From Knutsford, Dave Coggins, who
monitors the television channel R1
(49-75MHz), reports 'Ghostly rapid QSB"’
at 2200 on December 22 and steady
auroral type sigrals at 1928 on January 2.

Congrats to Colin Clements on becom-
iny the director of the Radio Section of the
London Solai Society and is co-ordinating
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his sections work
in a regular column
in their journal,
Solar News. A
picture of

Colin’s radio
telescope, installed at his QTH in Lisburn,
appeared in this column some time back.
Readers interested in the work of the LSS
and obtaining copies of Solar News, should
send an s.a.e. for details, to Bert Chap-
man, “'Brindles’’, Mill Lane, Hooe, Battle,
E. Sussex TN33 9HT.

The 28MHz Band

"I was pleasantly surprised to work
stations in HA, |, TA, 4X and 5B on
January 1, which got me off to a great start
for the new year,”” wrote Dave Lingard
GOCLH, Northfield. He then worked into
Sweden on the 7th and at 1730 on the
12th, while the German beacon DLOIGI
was 599, he heard a couple of DLs, but
despite a prolonged "CQ" he reaped
nothing.

From Hanworth, Don Hodgkinson
GOEZL, worked SM on December 27, EA
on the 30th, LZ on January 1, DL and HG
on the 5th and SM again on the 9th. ““An
Israeli station was coming through on the
18th, at the same time as the Cyprus
beacon 5B4CY, but | did not manage a
QSO,"” said Don. He worked into 66
countries on 28MHz during 1986 and has
chalked up 5 countries between January 1
and :3.

by Ron Ham BRS15744

For a few weeks Bill Kelly in Belfast
found the 28MHz band generally poor and
was surprised to hear a 1OS0O, at 1045 on
the 9th, between CB stations in North
Carolina and Toronto on 2 7MHz. "'Ever the
unexpected is what keeps the radio hobby
going,”” said Bill.

From Walsall, Gordon Pheasant
G4BPY said, "We are still getting quite a
lot of out-of-season Sporadic-E. Christmas
Day was very good; | worked into Sweden
at 1115 on 28MHz and received a little
DXTV on Ch. E2 (48-25MHz) at 1130.

Dave Coggins noted “‘fluttery * signals
on G stations on December 29, January 1
and 3. He copied stations from Turkey and
the USSR on the 1st and Germany and
Hungary on the 5th. Like most propagation
addicts, Dave listens intently for weak and
unusual signals in what could easily be
written off as a dead band. It is
interesting to listen very carefully, espe-
cially with a beam, on 28MHz when the
band is dead, because one can hear all
sorts of squeaks, hetrodynes and "'pings”’
of signals via meteor scatter,”’ said Dave.

Fred Pallant G3RNM, Storrington,
heard a TA2 on c.w. at 1121 on January
1.

Tony Usher G4HZW, Knutsford, is
planning to make a daily call on 28MHz and
would like to arrange skeds. He also points
out that none of these unusual weak
signals can be heard when the band is
active.

Propagation Beacons

My thanks to Chris van den Berg, The
Hague, Dave Coggins, Len Fennelow
G40DH, Wisbech, Don Hodgkinson,
Henry Hatfield, Bill Kelly. Ted Waring,
Bristol, Dave Lingard, Ted Owen, Maldon,
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) DECEMBER 86 JANUARY 87 Fig. 1 stations in Felixstowe, Ipswich and Sussex
; 620 WM 23 45 67 B 9NN NN ETEY NN R between them.
g;g‘:;: - e . : e n _ - : At midday on December 28, John
Levesley UK-627, Bransgore, operating
IDLW ol o ol B a8l ol ol ol ol ol ool ol ol I £ . /M from the Purbeck hills—some 200m
Y4&M L] - ERE] - * * LRE] * ” ”
LASTEN [oTs ¥ i 2 a.s.|.—, worked other mobiles at situated
PYZAMI . at Haytor, Medstead and Portsmouth at
VKZRSY . distances of between 70 and 120km. A
2S6PW [a[a| [e]s - good example of flat conditions working,"”
388MS Py e said John. During the evening of January
SBACY . o . 3, he found stations at 80km range about
3dB above normal and on the 19th, with a
decaying high pressure system, he heard
DECEMBER 86 JANUARY 87 Fig. 2 QSO0s between stations in Chippenham,
el M WN NN BT WHNN T 23 LS 6T B TN R UE %Y Jersey, Lyneham and Milton Keynes. John
SE- - ool fnid ol ] B i I ol s ‘ uses a Cybernet Delta-1 transceiver and a
DHz8 ] £ . el . o B o ol el el B ] Bl ki ad Nevada colinear antenna.
WEWX/B » lan WDC-622, Rotherham, tells me
ZS60N/B * L o] . 0 ol o o ol o b e that while conditions were good, he had
:'il“;:ﬁ u . : : : : - - > : * S : . WG] s e S QSO0s with stations in Durham, Norfolk and
: I Surrey, which is good gen, but please lan, |
cannot reply to your letter unless you
B include your full name and QTH.
el December 85 Janwary 87
e »qun 342114 Suu r:ﬁu »fmu p;]n 2“ PM N“‘u IJSM N‘b TNWM NNNI kﬂnld Nz?u NHM !3"1 zil Ba”d II
306 1035 HH I A ——t
ol B S EE R R I / T X Itis with deep regret that | have to report
23 026 /..\:_ HH T 'Y the death of Dr. Harold Brodribb of St.
o1 ool L1 | S* [J o 1| Leonards-on-Sea, who, for many years,
2 oar AN _ :[} T 1] was a regular contributor to this and the
gl E T \/Lj‘\ ; T T  television sections of my columns. In
o mmm SRS [TTHT ] recent years he made a special and de-
3¢ 99511 +1- Tttt tit]  taled study of the entire French radio
IS | ! network and how the signals from many of
i I tH these stations changed or became audible

Fig. 4

Fred Pallant, Gordon Pheasant and John
Willett GETRR, Stoke-on-Trent, for their
28MHz beacon logs. Using these | was
able to compile Fig. 1.

“The 14MHz beacon chart, Fig. 2,
shows how inconsistent the h.f. segment
was between December 20 and January
18, with the NE/SW Finland and Madeira
beacons being almost absent up to Jan-
uary 18 and the S/SE/NW aligned signals
being fairly well in evidence for most of the
time,”” wrote Len Fennwlow. He also
logged signals from the v.h.f. beacons in
Angus GB3ANG (144-975), Cornwall
GB3CTC (144-915MHz) and Wrotham
GB3VHF (144-925MHz) at widely varying
strengths, each day from December 28 to
January 17. He could just hear the Lerwick
beacon GB3LER (144-965MHz) on the
28th and 17th.

Don Hodgkinson logged GB3CTC al-
most daily and GB3VHF every day
throughout the month prior to January 20
and added the French beacon FX3THF
(144-905MHz) on December 28 and Jan-
uary 6 and 20.

Tropospheric

The atmospheric pressure, measured at
my QTH, began this period on December
26 reasonably high at 30-1in and ended,
falling rapidly, on January 25 from 30-7,
Fig. 3. In fact, Ted Owen’s barometer and
my barograph only fell below 30-0 on
December 30, 31 and January 1 and for a
short period on the 9th and 14th.
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Fig. 3

During a mild lift on January 18 and 19,
Dave Lingard reported that most of the
normally just audible repeaters were fad-
ing in and out and GB3PI was workable for
a couple of hours on the 18th and GB3MP
was about 5 points above normal.

Chris van den Berg, received signals
through the 144MHz repeaters in Belgium
ONOAN and ONOOV on most days
between December 20 and January 20.
While the pressure was very high on the
18th, 19th and 20th he added Danbury
GB3DA R5, Dover GB3KS R1, Maidstone
GB3KN R4 and Wymondham GB3NBR1 to
the list.

934MH:z CB

“I've only been working the band for 9
months,”” said Jim Willett CL-24,
Grimsby (Fig. 4) on December 30. He tells
me that around a dozen stations are using
934MHz in his locality. While working
from his car, some 160m a.s.I. during a lift
on December 20, he contacted stations in
Alderney, Berry Head, Bath, Bristol,
Chelmsford, Exeter, Falmouth, Gloucester,
Ipswich, Maidstone, Oxford, Ramsgate,
Southampton and West Malling. All using
a Cybernet Delta 1 transceiver and a
Nevada PE7M mag-mount antenna. The
best DX was with marine/mobile stations
in Alderney, about 480km and Berry Head
at 290km.

" Although the band was very quiet on
January 3, | managed to work 35 stations
whilst some 500m a.s.l., 11km south of
Buxton,” wrote Anthony Jones AJ-26
G1UU1, from Walsall. His log includes 16
contacts ranging from 40 to 64km, 9 at
80km, 3 at 96km and his best DX was MC-
96 in Corby at 110km.

“"Boxing Day proved a good day out for
all who took the trouble to go to the high
points,”’ wrote John Raleigh DW 4 from
Bedford.

On January 3, Bill Ellis WE-614,
Houghton-Regis, worked into Sussex. On
the 18th, John and Ralph Rowlett GR-
587, Upper Caldecote, had QSOs with

at his QTH, in relationship to the atmos-
pheric pressure. We extend our sympathy
to Harold's family and to his many friends.

My thanks to Stewart Russell, Forfar,
for the gen that on January 22, Edin-
burgh’s Radio Forth, is changing frequency
from 96-8 to 97-3MHz. "It is hoped that
the signal will be much better for stereo
users like myself,” said Stewart.

John Willett, Stoke-on-Trent, recently
installed a new Band Il antenna and can
usually hear a Belgian and a French station
between 98 and 99MHz. ""These two
transmissions are there every day, some-
times dropping into the noise or being
knocked out by official transmitters, but
otherwise they are good propagation indi-
cators,”” said John. Early in January, he
logged bursts of signals from stations in
France and Yugoslavia via meteor scatter.

My thanks to Francis Hearne, liford for
the information that BRMB Birmingham,
changed frequency form 94-8MHz to
96-4MHz on January 21 and that Radio
210. Reading, has extended its coverage
from January 1 to cover the Basingstoke
area on 102-9MHz.

| received strong signals from several
French stations, between 94 and 103MHz,
at 0812 on January 9, 1255 on the 18th,
1830 on the 19th, 0900 on the 20th and
0925 on the 25th.

Tailpiece

And that is the end of VHF Bands in its
present form and my thanks are due to you
all for your past support. However, as from
our next issue, | will be writing a new
column devoted entirely to propagation
and | will still look forward to receiving
your letters, comments and reports about
aurora, beacons, blackouts, meteor scat-
ter, solar activity, Sporadic-E, sunspots
and tropo-openings, in fact, anything that
you think has upset the normal paths of
radio signals. In future | will also be
presenting a column, especially for the
Band Il enthusiasts, in our associate journal
Short Wave magazine. See Amateur Bands
for where you should send v.h.f. and h.f.
band reports.
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TELEVLION

Roports: as for VHF Bands, but please kaep separate

On December 25, Simon Hamer (New
Radnor), glimpsed several pictures in Band
I but could only identify Germany's ARD on
Ch. E2 (48-25MHz) and Sweden on Ch. E3
(55-25MHz). However, on January 5 he
saw Russian news on Ch. R1 (49-75MHz),
complete with their BPEMR logo.

During the peak of the Quadrantid
meteor shower on January 3, | copied a
multitude of small and some long persis-
tence "'pings’’ of synchronising pulses, via
meteor trail reflection, from the various
television transmitters that use Chs. E2
and R1. Although this was achieved by
listening to these pulses on an ex-military
R216 v.h.f. communications receiver, an
adjacent television set, was tuned to the
same channels to prove that the larger
"pings”’ were strong enough to produce
some very clear pictures for up to 10
seconds.

Simon Hamer identified strong meteor
scatter signals, on the 3rd and 4th, on
several spots in Band | from Austria,
Czechoslovakia, Denmark, lItaly, Poland,
Spain, Sweden and the USSR by their test
cards and/or programme captions.

At 1746 on the 3rd, Dave Coggins
{Knutsford) logged “'pings’’ on Ch. R1 and
many 2-3 seconds bursts of pictures on
Ch. E2 for most of that evening.

Highlights from the log sent by Edwina
and Tony Mancini (Belper), for the period
December 21 to January 19, include
weather from Austria; ballet, ice-skating
and the PRAHA logo from Czechoslovakia;
“"Fawlty Towers” with sub titles from
Denmark; Lotto Toto and Wochenschay

Fig. 1: Polish TV picture

SRTBF

Fig. 5: Belgian TV logo

Fig. 2: Spanish TV picture

from Germany;
regional test cards
scribed Bagn,
Bremanger and
Melhus from Nor-
way; current affairs, news and sport from
Poland; a nature programme about mice,
news and an 18th century type play from
Spain; football from Sweden and news,
with the HOBOCTN and RO/CCCP logos
from the USSR.

by Ron Ham BR515744

Tropospheric

Conditions on Christmas Day allowed
Simon Hamer to watch a carol service in
Gaelic from Radio Telefis Eireann-1 and
Noel Edmonds’ Christmas show on RTE-2
on Chs. D, F and H and G, | and J,
respectively in Band IIl.

"'Around midday on January 3 the bar-
ometer showed a slight fall from a very
high pressure of 1032mb, which prompt-
ed me to try the set,”” wrote George
Garden, while on holiday in Laurencekirk.
As he hoped, George found very good
conditions on the u.h.f. band and, despite
a big hill to the south of him, he received a
weak, but steady monochrome signal from
Craigkelly and a strong colour picture from
Black Hill. "It is very rare to receive the
Craigkelly transmitter from this location,”’
said George.

“Not much to report this time, although
there has been a lot of high pressure,”
wrote Noel Smythe (Caerphilly) on Jan-
uary 20. However, he found the French
Canal Plus on Ch. 5 was up most of the

- n & 3

Fig. 6: Belgian TV logo

Fig. 9: Rawalpindi TV
signal
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Fig. 10: Rawalpindi

TV signal

Fig. 3: Spanish regional
news caption

Fig. 7: Indian TV service

Fig. 11: SSTV from
Germany

time. He also saw RTBF, from Belgium, on
the 10th and a very strong French station
on Ch. 22 on the 18th.

| received Band Ill pictures from Belgium
at 1830 on January 19 and from Belgium
and Holland at 0900 on the 23rd.

SSTV

Having moved QTH, Richard Thurlow
G3WW (March) has spent a fair bit of time
re-installing his antennas and gear and
routing and screening feeder cables to
reduce the level of computer hash generat-
ed by some of his equipment. Early in
December he copied SSTV signals from
two Italian stations, on 14-230MHz, with
his /M antenna placed horizontally on
chairs in his new shack. On the 29th, using
his 2DYM trapped dipole, he exchanged
24 seconds colour pictures, on
3-736MHz, with G30QD in Kent. Richard is
also active on 144MHz, with a rotatable 9-
element Tonna. Tests have proved that he
can work all stations in the Fenland SSTV
net as far away as Norwich.

“The last week has been very active
from the USA,” wrote Les Hobson
GOCUI (Rotherham) on January 17. He
exchanged pictures with K9SLQ, W5ZR,
WA2CBA and VE3PT on 14MHz and
stations in Germany, Poland and Sweden
on 3-5MHz. “VE3PT is now active again
on SSTV after being QRT on this mode for
a few years,” said Les. He now has 2 or 3
QSOs each week with this Canadian
station.

At 1255 on Christmas Day, Dave Cog-
gins copied a "CQ" on 14:234MHz from
YUZ2RL.

Photographs

Most readers record the highlights of
their DXTV with a camera and, as usual, |

Fig. 12: SSTV from Italy
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have received a wide variety of pictures.
These include cartoon programmes from
Poland and Spain, Figs. 1 and 2, photo-
graphed by Len Eastman (Bristol), and a
Spanish regional caption and an item from
Soviet news, Figs. 3 and 4, by Noel
Smythe and me, all received in Band |
_“during the 1986 Sporadic-E season. Noel
and | also copied logos from Belgium, Figs.
5 and 6, in Band Il while the troposphere
was open last October 4 and November
29, respectively.
During similar openings last year, Major
Rana Roy (India), logged pictures from
télevision services in India on Ch. 4, Fig. 7,

Julandhar Ch. 9, Fig. 8 and Rawalpindi Ch.
8, Figs. 9 and 10.

SSTV signals from Germany, Fig. 11,
and ltaly, Fig. 12, were received by Peter
Lincoln (Aldershot) and Richard Thurlow,
respectively. .

All Change

Thanks to the support of all my regular
contributors and our readership in generali,
this television column was born and has
grown up in Practical Wireless and now, as
from next month, we are moving, your
letters, pictures, text and scribe to Short

Wave Magazine with the prime object of
adding long distance television to this
specialised journal for the broadcast bands
enthusiast.

Reports and photo-

graphs for inclusion in

SWM (May and June is-’

sues) should arrive with

Ron by March 18 and
April 23

Due to the very considerable interest in
listening, PW Publishing Ltd have pur-
chased the Shortwave Magazine (SWM)
and from the April issue they intend to
transform it into an exciting new magazine
devoted entirely to listeners and DXers.
Some of the articles by contributors to
'On The Air"’, including my "MW & SW
Broadcast Band DX'* series, are being
transferred to the new publication and new
contributors will also help to produce a
magazine which will cover many bands
and modes of reception.

A number of technical articles on sub-
jects related to listening will appear in the
new SWM including my “Newcomer
SWL" series which will become a separate
monthly feature to help those new to
DXing. In view of this exciting news, you
will no doubt want to be one of the first
DXers to be mentioned in the new SWM,
so please send along your |.m., m.w. and
s.w. broadcast band reports to me to help

make the new magazine the best ever for
the listener!

Just to reassure you, with all these
changes PW won’t be abandoning the
s.w.l. completely. There will be a number
of new regular features covering the whole
span of radio for the hobbyist.

DX Report

(Note: All
UTC=GMT)

Transatlantic DX: The conditions have
been generally very good and some inter-
esting new stations have been logged by
DXers this time. The signals from some of
the more frequently mentioned stations
located in Canada, N and S. America and
the Caribbean have been heard before
midnight and this fact has encouraged a
number of listeners to take part in Transat-
lantic DXing for the first time during recent
weeks.

The signals from CJYQ on 930 in St.
Johns, NF, which are used by many DXers
as a pointer to band conditions, have been
rather weaker than usual, although they

frequencies in kHz: Time

have been coming in early—in fact George-

Morley logged them during a listening
session one night in Redhill at 2230.
Another DXer who found the CJYQ sig-
nals to be rather poor at 2330 was Alan
Curry up in Stockton-on-Tees. Some idea
of their signal after midnight can be ascer-
tained from the report by Jim Willett of
Grimsby who noted SIO 333 in his log at
0150 and by Rab Freeman who logged
them as SINPO 34433 in Port Glasgow at
0310.
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Writing from
Cardiff, Alan
Jarvis says
that he has not
been able to hear
CJYQ once this winter although he has
been hearing WINS 1010 and WHN 1050
in New York quite regularly. The ""memory
station”” WMRE 1510 in Boston has been
well received too and he picked up WCAU
on 1210 in Philadelphia at 0044 for a new
one, Alan has also been hearing WHDH
850 in Boston and WBAL 1090 from
Baltimore. It is interesting to note that he
has been hearing CFBC on 930 in St.
John's, which is usually occupied by
CJYQ! He also logged CFRB on 1010 in
Toronto for the first time.

Many of the signals from the New York
area have been reaching the UK well before
midnight and one of the outstanding sig-
nals just now is WINS 1010. During one
listening session Alan Jarvis logged them
at 2230! Of course the conditions are not
always good as Alan Curry discovered
when he listened to a round-up of sports
news via WINS at 0045, for reception was
rather poor. Roy Spencer of Nuneaton
also noted poor signals from WINS at
0459 one night and decided to take a look
at the tropical bands instead!

Quite by accident, David Edwardson of
Wallsend came across a broadcast in
French on 1570kHz whilst he was tuning
into various stations with his Trio R600
one night at 2300. To his amazement it
proved to be CKLM in Montreal, Canada.
He listened to their signal for nearly 45
minutes before deciding to look around the
band to see what else he could find! It
wasn'’t long before he logged his second
station—the Caribbean Beacon, Anguilla
on 1610 at 2359, which broadcasts Evan-
gelical programmes and is often a good
signal before midnight.

Loop antennas were mentioned in se-
veral of the reports—Alan Jarvis has been
busy in Cardiff with the construction of his
“Hula Loop’" design (PW, October '86,
page 64). He says he has sorted out the
mechanics of supporting the thing so that
it is stable, free standing and rotatable and
hopes to have some results soon. Alan
Scholefield of South Shields has an unu-
sual hexagonal loop with a mean dimen-
sion of 1-3m nearing completion, so it will
interesting to hear how well it performs.
George Morley has also been testing out a
loop antenna ahead of his Trio R2000
receiver. During one night between 2330
and 0150 he logged three stations in New
York, namely WNBC 660, WNEW 1130

by Brian Oddy GIFEX

and WHN 1050, as well as WMRE 1510in
Boston. From Canada he heard CBM 940
in Montreal and CKLM 1570 in Lavel, PQ.
During a subsequent night George heard
several additional stations including WINS
1010 in New York and WCAU 1210 in
Philadelphia and from Canada were CJYQ
930; CKCW 1220 in Moncton NB and
CKLM 1570.

George has recently purchased a Sony
ICF2001D and finds the Ecss mode of
reception very good for DXing. Using the
Sony between 2230 and 2359 with justits
built-in ferrite antenna he logged three
Canadian stations—CJYQ 930, CBM 940
and CKCW 1220, three from New
York—WNBC 660, WINS 1010, WNEW
1130 and two from Boston—WBZ 1030
and WMRE 1510. Searching the band
again the next morning at 0700 produced
two stations from Canada—VOCM 590 in
St. John's and CFRB 1010 in Toronto; also
three stations from New York—WINS
1010, WBZ 1030 and WHN 1050.

Rab Freeman compiled his report during
five nights of listening between 0130 and
0445. From the USA came two exciting
commentaries on basketball games in the
New York area, broadcast at 0210 by
WNBC 660 and at 0235 by WNEW 1130;
a ‘phone-in"" programme at 0253 via
WHDH 350; the news at 0300 from
WCBS in New York on 880, a local
weather report and a programme of
“country’’ music followed by the station
announcement of WHN 1050 at 0305.
From Canada he picked up a programme of
“morning music” from CKYQ on 610 in
Grand Bank, NF at 0143; the news from
Montreal at 0300 via CBM 940 and a
weather report from St. John's, NF via
CJYQ 930 at 0310

Rab also logged VOCM 590 at 0205;
WABC 770 in NY at 0247; WGY 810
Schenectady, NY at 0433; CHER 950 in
Sydney, NS; WINS 1010; CJRP 1060 in
Quebec, PQ; WCAU 1210; WMRE 1510;
CKLM 1570 and on 1610 the Caribbean
Beacon, Anguilla. He says that this list
could have been extended by at least
another 15 stations had he been able to
establish positive identification.

Writing from Bristol, Tim Shirley says
that he has been hearing a strong signal
from Radio Globo in Rio de Janerio, on
1210 in Brazil as early as 2130 and has
sent them another report and now awaits
their QSL. Jim Willett also noted their
signal in his log—he picked them up with
his Yaesu FRG-7 receiver at 0130 with SIO
322. Some of the other stations noted
were VOCM 590Q at 0130; ClIYQ 680 in
Grandfalls, NF at 0200; WHIN 1010 Galla-
tin, TX at 0230; WBAL 1090 at 0250;
WTOP 1500 in Washington at 0225 and
the Carribbean Beacon, Anguilla 1610 at
0330. Jim managed to log five stations
which have not been reported before in
this series so they are subject to confirma-
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NEW AUTOMATIC ANTENNA ROTATOR — Aerial Techniques introduce
their new automatic, economical rotator system for improvement of
radio and television reception. Ideal for DXing and domestic use (pull in
alternative out of area ITV regions), the full mount rotator accommo-
dates ALL types of TV & FM aerial, large or small, having 192 Ibs/in of
motor torque. The system consists of two major components, the
automatic control box and the rotor head unit, the vertical carrying
capability of the latter is 45kg. The additional Support Bearing may be
used for heavier load applications (up to three aerial arrays may be
employed, depending on size). The attractively styled Control Consol
features continuous indication of bearm/aerial heading, telling you the
aerials position at all times. Bracket for Rotator support mast up to
52mm (2" approx) in diameter, stub/rotation mast is up to 40mm (12"
approx) in diameter.
KINGROTOR Automatic Antenna Rotator and Control Consol {uses 3
LOPECADIBY: o icumissm sin R A £39.95
SUPPORT BEARING for heavier load applications ... .. £13.95
YOKO model F1 VHF/UHF Multiband 5" screen Television. System B/G/I
operation (5.56MHz sound) for UK & Continental use, ideal for TV-
DXing, covers Bands 1, 3 & UHF; 12v battery & Mains operated (SAE
leaflet) ... o £B9,96
(Carriage & insurance on above television £4.95)
‘A TV-DXers Handbook' completely new and revised edition by Roger
Bunney, amust for ALLDX enthusiasts ... ... £5.95
We are the specialist aerial company for all installations — domestic,
fringe, distribution and DX. Try our comprehensive and illustrated
Catalogue at 65p full of all the latest equipment, please include SAE with
any other enquiries.
All prices inclusive of VAT & Carria}ge, Delivery normally 7-10 days.
eleph

ACCESS & VISA Mail and one orders welcome.

EN

11, Kent Road, Parkstone,
Poole, Dorset, BH12 2EH. Tel: 0202 738232. .

AERIAL TECHMNIQUES (PW) oD
| VISA

ANTENNA TUNER

For outside or INDOOR antennas, end-fed LONG WIRES or di-
poles, BOOST DX and reduce interference 100KHz-30MHz in 6
overlapping ranges, IDEAL for FRG7700 etc or 10W tx, BAND-
PASS design with pre-wound high Q coils and expensive air
dielectric capacitor only £28.20, get MORE DX.

ANTENNA NOISE BRIDGE £24.20, test your antenna.

RARE DX UNDER QRM? DIG it OUT with a Tunable Audio
Notch Filter, between receiver and extension speaker, BOOST
your DX/QRM ratio, 40dB notch, £19.90, hear WEAK DX.

Each fun-to-build kit (ready-made to order) includes ALL parts,
CASE, pcbs are fibre glass, instructions, by-return postage, (Europe
same, Giro 21.923.4000) and list of other kits.

CAMBRIDGE KITS

45 (PR) Old School Lane, Milton, Cambridge.

SUMMER JOBS IN THE USA FOR 1987

American children's summer camps are seeking bright,
enthusiastic young people (aged 19'2-35) to live with and
teach amateur radio skills to children from mid-June to mid/
end August. Return flight, special work visa, food and
accommodation arranged PLUS $300-$350 pocket money
for the season. A challenging and rewarding programme for
those who don't mind hard work and who have a genuine
regard for children. If you have the relevant experience, and
would like further details of this fantastic opportunity to work
and travel in the USA (for up to 6 weeks after camp), please
contact:

Paul Wilson
BUNACAMP
232 VAUXHALL BRIDGE ROAD
LONDON SW1V 1AU
TEL: 01-630 0344
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UNIT P, UNION MILLS, ISLE OF MAN
Tel: MAROWN (0624) 851277

S.E.M. QRM ELIMINATOR. Do you suffer from
local QRM. Motors, power lines, TVs, local sta-
tion, computer? We can stop it, with this entirely
new concept developed by us. Phase out your
local problem. 1.8-30MHz.

£85 Ex-stock.

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

NEW S.E.M. Dummy load. 100W with dummy load/through switch. So you
leave it plugged in. £22.00 Ex-stock.

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

S.E.M. 2 metre Transmatch, match your aerial, TKW max. £32.00 Ex-
stock.

S.E.M. EZITUNE. Do you use an antenna matcher? You need our Ezitune
to tune it to your freguency without transmitting. Listen to the 59+ noise on
your receiver and adjust your aerial tuner for a dip in the noise and you are
matched up to 50 ohms (1:1 SWR). Protect your radio and stop tuning QRM.
£45 boxed, or pcb. + fixing bits and instructions to fit in any AT.U.
£39.50. Ex-stock.

VERY WIDE BAND PRE-AMPLIFIERS

They cover from 3-500MHz with a noise figure of 1.5dB and an unprec-
edented +30dB 3rd order 1P at the INPUT, This means that they are quite
exceptional in handling very strong signals, very important on wideband
pre-amps. Gain is 9dB.

We make three types. Straight pre-amp, this has a signal loss if you switch it
off, £32.00. One which switches to “straight through” when switched OFF,
can be used for transmitting through (100W) if supplied with 12V on receive
and 0 on TX, costs £37.00. An R.F. switched unit is £45.00. All Ex-stock.
We are continuing to make our highly acclaimed dedicated 2 Metre pre-
amps with adjustable 0-20dB gain and 1dB N.F. Receive only £21.90. R.F.
switched £34.00 and with 2 P.S.U. £39.00. Ex-stock.
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CONVERTERS for LF, MF, HF, VHF, UHF.

Qur new H.F. CONVERTER opens new horizons for receivers, use with the
new all mode V.H.F.,, UHF. receivers FRGI600 and ICR7000, extends their
coverage down to 100KHz, giving you LF, MF, HF, VHF and UHF. You tune
your RX from 100MHz up, e.g. 103.500 is 3.5MHz. It has two aerial sockets,
one for H.F. into the converter and one for VIUHF switches straight through
into your RX when you switch the converter OFF, i.e. No plugs to change.
All this for £45.00. Ex-stock.

R.F. NOISE BRIDGE. If you are experimenting with aerials you need one
of these units. Tells you the resonant frequency and impedance of your
aerials and also invaluable for measuring Vs, 4, etc., wavelength of feeders,
etc. £45.00. Ex-stock.

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

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

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

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

T.V.1. Our Braid Breaker/High Pass Filter cures T.V.l. by plugging into the TV
aerial socket. £7.80. Ex-stock.

S.E.M. SWITCH. 3 way ant. switch + 4th position to earth. 1kW, 502395
D.C.-150MHz. £23.00. Ex-stock.

12 MONTHS COMPLETE GUARANTEE INCLUDING ALL TRANSISTORS.
Prices include VAT and delivery. C.W.0. or phone your CREDITCARD No. Ring or wnite for

further data. Orders or information requests can be put on our Ansaphone at cheap rate
times.
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tion by QSL, namely KCLG 1210 in Wash-
ington, UT at 0030; WGAR 1220 in
Cleveland, OH at 0200; WLAM 1470 in
Lewiston, ME at 0345; WOKJ 1550 in
Jackson, MS at 0400 and XEHI 1470 at
0315 from Mexico.

A short period of exceptionally good
conditions can provide much excitement
for many dedicated DXers—one of them,
Derek Taylor of Preston, recently had the
thrill of hearing the identification callsign
KING of a low power station in Seattle,
USA on 1090. Their signal gave comfort-
able listening without the need for head-
phones and their callsign was clearly re-
ceived. Derek says, "if this is confirmed, it
will probably be a once in a lifetime catch
for me as | don't think conditions as good
as that will be repeated for some time'".
Derek mentioned that he will be going up
to Cape Wrath, N. Scotland in March with
Barry Davies for a DXpedition. It was at
Cape Wrath that the first ever logging from
Alaska on medium wave took place in
1985, when John Faulkner heard KBRW in
Barrow, Alaska on 680—his reception
was subsequently confirmed.

Other DX: Using a Vega 206 receiver in
Tunbridge Wells, Darren Taplin has been
checking the SINPO ratings of some of the
international broadcasts to Europe which
reach him via the sky wave path at
night—RBI Berlin, GDR 1359 rated 44433
from 1915; Radio Polonia, Warsaw 1503

A Vega 206 portable receiver was also
used by Geoff Blakey to enjoy some
DXing at two locations. While in Deal, Kent
he logged many stations during three
evenings including five in W. Germany
—AFN Frankfurt 873, RIAS Berlin 873,
AFN Stuttgart 1143, VOA via Munchen
Ismaning 1197 and Mainflingen 1539;
also Lushnje, Albania 1395; RTE-2 Ath-
lone, S. Ireland 612 and Solvesburg, Swe-
den 1179. While DXing during the evening
in Gosport he logged three stations in S.
Ireland, namely RTE-1 Tullamore 567;
RTE-2 Athlone 612 and Dublin 1278. Also
noted were RNE-1 La Coruna, Spain 639;
AFN Frankfurt 873; Radio-1 Milano, Italy
900 and BBC Ulster via Lisnagarvy, N.
Ireland 1341,

Philip Rambaut has been conducting a
survey of the l.w. and m.w. bands at noon
in Macclesfield. A total of 16 long wave
stations and 86 official medium wave
stations were logged—38 of these were
local radio stations! Some of the transmit-
ters operating on the l.w. band use very
high power and their signals cover consid-
erable distances by day or night. Those
logged were Donebach 153, W. Germany
(500kW); Allouis 162, France (2000kW);
Kaliningrad 171; USSR (1000kW); Oran-
ienburg 177, E. Germany (750kW); Saar-
louis 183, W. Germany (200kW); Motala
189, Sweden (300kW); BBC Droitwich
200 (400kW); DLF Munich 209, W. Ger-

QaslL

i

Thank you for your recaption report

on 2E"d L .nug 5 .‘,ﬂﬁm

BBC Raden Jersey
Broadcastng House
Rouge Boudlon

St Heliar

Jersiy
Chanrel Islands

292 M 71026 KHZ
1 KW

Wa confirm you ware tuned to
BBC Radic Jersey

QSL from Radio Jersey sent in by
Simon Hamer

272, Czechoslovakia (1500kW) and Minsk
281, USSR (500kW).

Some of the more interesting m.w.
signals which Philip noted stemmed from
transmitters in several countries: Belgium
—Wavre 540 and 621, Wolvertem 927
and 1512; Czechoslovakia—Praha 639
and 1287, Denmark—Kalundburg 1062;
France—Rennes 711, Lille 1071, Nancy
1350; Germany—Bayreuth 549, Frankfurt
594, Muhlacker 576, Hamburg 972, Wolf-
sheim 1017, Burg 1044, Neumunster
1269, Heusweiler 1422, Mainflingen
1539; Holland—Lopic 675, Flevoland 747
and 1008; Isle of Man—Foxdale 1368;
Luxembourg—Manach 1440; Monaco

DXers

was 44444 from 2230 and RS| Stock- many (500kW); Roumoules 218, Monaco 1 Maurice Andries, Dendermonde Belgium
holm, Sweden 1179 was 44544 at 2300. (1400kW); Konstantinow 227, Poland 2 Geoff Blakey, Deal
Darren also logged the signals from two (2000kW); Junglinster 236, Luxembourg i E:E"Fn'ﬂr:“;‘[::;ﬂm;as ”
transmitters in Yugoslavia—Ljubljana 918 (2000kW); Kalundborg 245, Denmark 5 Mich:IeHi; IStucklnn-u?'l-Tses
was 44433 at 2259 and Zargreb 1134 (300kW); Tipaza 254, Algeria (1500kW); 6  Alan Janvis, Cardiff
was 54544 at 2200. Burg 263, E. Germany (200kW); Topolna 7 Philip Rambaut, Macclesfield
8  Roy Spencer, Nuneaton
Freq ILR Freqg ILR
(kHz) Station BBC 1 3|4|5|6|7|8 (kHz) Station BBC 112|3|4|5]|6|7]|8
603 Invicta Sound | D D 1161 R. Sussex B D|D
630 R. Cornwall B D 1161 R. Tay | N
630 R. Bedfordshire B D D|D|D 1161 Viking R. | N
657 R. Clwyd B N|(D|D|D 1161 GWR | 1] ]
657 R. Cornwall B D 1161 R. Bedfordshire B D|D
666 Devonair R. | 1] D 170 Swansea Sound | ]
666 R. York B N 1] 170 R. Orwell | D
729 BBC Essex B 170 Signal R. | D|D
756 R. Cumbria B D|D 1242 Invicta Sound | DN N 1]
756 R. Shropshire B D D|Dj|o 1251 Saxon Radio | D D
765 BBC Essex B 1260 GWR | D D
174 R. Kent B 1260 Marcher Sound | N D
774 R. Leeds B D D 1260 Leicester Sound | D
174 Severn Sound | i] D|D|D 1218 Pennine R. | D
192 Chiltern R. | D|D 1305 Red Dragon | D D D
801 R. Devon B D[N DD 1323 R. Bristol B D[N D(D|D
828 2CR | D 1323 Southern Sound | N D
828 R. WM B DD 1332 Hereward R. | N|(D|D
828 R. Aire | D 1359 Essex R. | 1]
?IES Chiltern Radio | 1] 1] 1359 Red Dragon | D|N 1]
837 R. Leicester B D D|D|D 1359 Mercia Sound | N DD
855 R. Devon B D 1431 Essex R. | 1] N
855 R. Norfolk B 1} 1449 R. Cambridgeshire B DD
855 R. Lancashire B N D 1458 R. London B oD N
873 R. Norfolk B D|D 1458 R. WM B 1]
936 GWR | ] D|D 1458 R. Manchester B N 1]
954 Devonair R. | D 1458 R. Newcastle B N|D
954 R. Wyvern | D N|D|D 1458 R. Devon B 1]
990 R. Devon B N D 1476 County Sound | N N|D|D
990 Beacon R. | D|D 1485 R. Merseyside B N oD|D
999 R. Solent B D D 1485 R. Oxford B 1]
999 Red Rose R. | N|D D 1503 R. Stoke-on-Trent B D
999 R. Trent | 1] 1521 R. Mercury | 1] N
1026 Downtown R. | N 1521 R. Nottingham B D
1026 R. Jersey B D 1530 Pennine R. | N 1]
1026 R. Cambridgeshire B D|D 1530 BBC Essex B D N
1035 R. Sheffield B D D 1530 R. Wyvern | 1] 1]
1035 R. Kent B D 1548 Capital R. | o|D N 1]
1035 Northsound R. | N 1548 R. Bristol B i] ] ]
1035 West Sound | N D 1548 R. Farth | N 1]
1107 Moray Firth R. I N 1548 R. City I D
107 R. Northampton B D D 1557 Hereward R. | N N|D|D
1116 R. Derby B D|D|D 1557 Dcean Sound | D|N 1]
1116 R. Guernsey B D D 1584 R. Nottingham B N D
1152 LBC | N 1584 R. Shropshire B D
1152 R. Clyde | N 1584 R. Tay | N D
1152 Metro Radio | D 1602 R. Kent B D
1152 BRMB | D D 1]
1152 Picadilly R. | D
1152 R. Broadland | D N Key: D—Day; N—Night
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—Monte-Carlo 1467; Norway—Kvitsoy
1314; Poland—Wroclaw 1206; Sweden
—Solvesborg 1179; UK—BBC Dumfries
relay (2kw) 585, BBC Wallasey relay
{0:5kW) 1107, BBC Llandrindod Wells
relay (1kW) 1125; USSR—Kaliningrad
1143.

The broadcasts from Manx Radio, Isle of
Man on 1368 may be received during
daylight hours by those listeners who have
a fairly clear path towards the island—
especially if there is a large stretch of sea
involved in the path, such as to Cornwall.
For most of us it is not possible to hear
their signals until darkness falls—reception
then takes place via the skywave path to
many areas. Some idea of their signal in
Edinburgh during the evening can be ascer-
tained from the SINPO 43334 which Rob-
ert Taylor noted in his log while listening
to their football results at 1745. Michael
Hill has also been getting good reception
of their programmes in Stockton-on-Tees
around 2330.

For those listeners who send along a
detailed report to Manx Radio they have an
attractive QSL card and some interesting
literature about the history of their station.
No doubt they will be very surprised to
receive a report from Rab Freeman who
picked up their signal in Portugal at night
while on holiday in Armacao De Pera,
Algarve! Rab found there was quite a lot of
fading present on their signal at 1812 and
the overall rating was only 2—he managed
to hear their signal on three nights while
there.

Rab also logged several other signals at
night from the UK—the strongest of them
was the BBC Lisnagarvey, N. Ireland trans-
mitter on 1341. Although he could hear
BBC Radio 1 on 1053 and 1089, BBC
Radio 2 on 693 and 909, BBC Radio 3 on
1215 and BBC Radio 4 on 200, it was not

possible to tell which transmitter was
actually being heard. BBC Radio London on
1458 and ILR Capital Radio on 1548 were
positively identified and both had an over-
all rating of 2/3. From S. Ireland, he logged
RTE-10n 567 and RTE-2 on 1278—taking
your receiver with you on holiday can
certainly prove to be very interesting!

The BBC Radio Scotland transmissions
on 810 are being heard during daylight
hours in Turku, Finland by Kari Nieminen,
however it is not possible to say if the
transmitter received in Burghead or Wes-
terglen since they both operate on the
same frequency. At 1400 the signal is SIO
323 but at dusk much fading takes place
as the sky wave signal arrives. Kari also
listens to Radio NRK Kvitsoy, Norway on
1314—he says their signal is SIO 544. The
signals from BBC Radio Scotland on 810
are also reaching Maurice Andries in
Dendermonde, Belgium during daylight
with SINPO 23443. Some of the other
signals which reach him during daylight
originate from BBC transmitters in Orford-
ness 684 and 1296 and Lisnagarvey
1341. He can also hear BBC Radio 1 on
1053 and 1089 and Radio 2 on 693 and
909 which use numerous transmitters
around the UK.

While tuning around the m.w. band in
the evening, Tim Shirley picked up two
stations in Greece—Athinai 729 at 1900
and Kerkyra 1008 at 2000. He has also
been hearing Solt, Hungary 540 at 2030
and two stations in Roumania—Baia Mare
1404 at 1830 and Baneasa 1593 at 0024.
Moving down to the l.w. band he logged
Brasov, USSR on 153 at 1745. John Nash
has been checking the |.w. band in Brigh-
ton to see if he could hear the International
Service of Radio Finland on 254—this
originates in Helsinki and is broadcast to
Europe from a transmitter in Lahti. Recep-

tion proved to be impossible due to the
very strong signal from Tipaza, Algeria on
that frequency.

The 1000kW medium wave outlet of
Radio Moscow's World Service in Kaunas,
USSR on 1386 was noted in the report
from Roy Spencer—they broadcast to Eu-
rope at 2200. Roy also logged TWR
Monte-Carlo, Monaco on 1467 at
2245—their transmission to Europe com-
mences at 2200 but it is seldom men-
tioned in reports. It is not often that the
two Italian stations logged by Alan Jarvis
are mentioned either, namely Rome on
846 and Milan on 900.

RNE-1 Madrid 585, Spain; Algiers 891,
Algeria and Radio Las Palmas 1008, Ca-
nary Islands were received by Alexander
Little in Glasgow between 2145 and
2230.

Local Radio DX

There have been even more stations
logged this time—see chart.

My thanks to Neil Oakley of Whitstable,
Kent for pointing out that the new BBC
local radio station in Essex is called simply
BBC Essex and not BBC Radio Essex. It
seems that signals from the BBC Essex
m.w. transmitters are being well received
in many areas—can you hear them?

QaSL Addresses

ILR Plymouth Sound, Earl’'s Acre, Alma
Road, Plymouth, PL3 4HX.

ILR Piccadilly Radio, 127/131 The Piaz-
za, Piccadilly Plaza, Manchester, M1 4AW.

ILR Radio Tay, P.O. Box 123, 6 North
Isle Street, Dundee, DD1 SUF.

Deadlines for May and June SWW
are March 18 and April 23

Reports. as for Medium Wave DX but please keep separate

For the Newcomer SWL

In order to avoid some of the r.f.i. prob-
lems, which were discussed last month, it
is necessary to install any short wave
antenna as far away as possible from the
noisy electrical environment which exists
in most houses. That way any direct pick
up of interference by the antenna is avoid-
ed or reduced.

The tiny wanted signals from a remote
antenna needs to be conveyed without
picking up unwanted interference on the
way. It's necessary to use an r.f.trans-
mission line or feeder system. Non reso-

On 11MHz overall antenna used

nant transmission
lines and the
reasons for the use A
of both balanced
and unbalanced
feeders were discussed in PW Feb '87.
To ensure that the wanted signals reach
the receiver with as little loss as possible it
is important that an impedance match
exists at all points along system. Although
a good match can be obtained between a
low impedance 72 balanced feeder and the
centre of a halfwave or dipole antenna
when operated on its fundamental reso-
nant frequency (PW Feb '87), let us now

by Brian Oddy GIFEX
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consider what happens if one attempts to
use a dipole on harmonically related fre-
quencies. Note: the 2nd harmonic is twice
the fundamental frequency, the 3rd har-
monic is three times the fundamental fre-
quency etc.—there is no 1st harmonic,
since one times the fundamental is the
fundamental!

The wvoltage, current and impedance
distribution along antennas one, two or
three halfwaves long was shown in PW
Dec '86. This indicated that although the
impedance at the centre of a single half-
wave is low, the impedance at the centre
of a wire two halfwaves long (a fullwave) is
very high. It is also showed that the
impedance at the centre of a three half-
wave wire is low. In fact this pattern
repeats itself as the number of halfwaves
is increased and it is important to under-
stand that the impedance is only low at the
centre of a wire when there are an odd
number of halfwaves present along it. This
means our dipole can only be used effec-
tively on the fundamental and odd harmon-
ic frequencies, since there will be a total
mismatch at all other frequencies.

Now consider some practical aspects of
a dipole cut to resonate on a fundamental
frequency on the 7MHz (4 1m) band with a
third harmonic in the 21MHz (13m) band,
where it resonates as a three halfwave
centre-fed antenna. Perhaps most impor-
tant for the s.w.l. is there will be a change
in the directivity of the antenna, because
the radiation patterns of a dipole and a
three halfwave antenna are quite different
(PW Dec '86). The maximum response to
incoming signals will no longer be at right
angles to the antenna but from four main
directions at 45° to the wire.
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Resonance in the 13m band will not be
exactly three times the fundamental fre-
quency. The formula for calculating the
length of the dipole allowed for end effect
and the amount required for three half-
wave operation will be different (PW Dec.
'86). Since the centre feed point imped-
ance of a three halfwaves antenna is about
95 there will be a slight mismatch to the 72
balanced feeder {1-3:1), but for receiving
purposes this can be ignored.

A single dipole antenna will prove to be
of limited use to most s.w.l.s and while
some locations may allow several dipoles
to be erected, but unfortunately for most
of us such a scheme must remain a figment
of the imagination! Some method of adapt-
ing a simple dipole is therefore required.

One simple idea is to connect several
dipoles in parallel across the feed point of
an existing dipole, each new one added
being resonant on another band. Support-
ing them can be quite a problem, they
don’t all have to run in the same general
direction. Although such a system will
work quite well, it can be very unsightly!

Another simple idea is to attach exten-
sion wires of suitable lengths between
insulators at each end of an existing dipole.
To change frequency, the antenna is
lowered and “jumpers’’ are used so that
the additional wires are brought into use,
thus lowering the resonant frequency of
the system.

Having to lower the antenna each time is
inconvenient, and the “'jumper " wires tend
to corrode easily.

A system developed from this idea use
parallel tuned switching circuits called
trapes to automatically “jumper” into use
the extension wires as the frequency of
reception changes is called a trap dipole
—see Fig. 1a. The response of a parallel
tuned circuit is shown in Fig. 1b—note that
the impedance is very high at resonance
and low at all other frequencies. It is this
property which allows the traps to act as
insulators at their resonanct frequency and
yet provide a connection to the outer
extension wires at other frequencies.

The inductance of the coils which form
the traps reduce the overall antenna length
needed and this may help considerably
where space is a problem. Suitable traps,
complete kits of parts or ready made trap
dipoles which cover all the s.w. broadcast
bands are available commercially from
advertisers in PW.

Conditions on 25 and 21MH:z

(Note: Frequencies in MHz. Time in UTC =
GMT)

Occasional openings may happen on the
25MHz (11m) band but broadcasters in
this part of the world probably won't start
regular programmes for some time to
come as to be effective a broadcast ser-

vice must be fairly reliable. | wonder how
well "down under”’ receive the VOA Poro,
Philippines relay transmitter on 26-000
from 0000-0200.

Reception has been variable on the
21MHz (13m) band with unstable condi-
tions. The band closes soon after dark
here. Radio RSA in Johannesburg, S. Afri-
ca on 21-690 heads the popularity list in
the UK. They broadcast towards Europe
from 1000 until 1556. John Nash (Brigh-
ton) noted considerable variations in their
signal over two weeks ranging from SIO
111 to 444. Their programmes are in
Portuguese, English and French and they
welcome comments and reports. Leslie

Gregory Adrian, London.
Leslie Biss, Knareshorough.
Alan Curry, Stockion-on-Tees.
Roy Degg, Stoke-on-Trent.
Neil Dove, Lockerbie.

David Edwardson, Wallsend.
Davy Hossack, Winchburgh.
Bill Kelly, Belfast.

Alexander Little, Glasgow.
Gerry Lovell, Weston-Super-Mare.
David Middlemiss, Eyemouth.
George Morley, Redhill.

John Nash, Brighton,

Kari Nieminen, Turku, Finland.
Michael Osborn, Chelmsford.
Fred Pallant, Storrington.
John Parry, Northwich.

Philip Rambaut, Macclesfield.
Bill Reid, Finchampstead.
John Sadler, Bishops Stortford.
Tim Shirley, Bristol.

Leighton Smart, Trelewis.
Jim Willett, Grimsby.

E::-—um:nc-uczgl—zf——::m'ﬂmcnmh

Freq Freq
(MHz) Station Country uTc DXer (MHz) Station Country uTc DXer
3.230 R. RSA S. Africa 0301 | 4.880 R ladesh Dhaka ono F
3235 AIR Gauhati India 1659 | 4.880 SABC Radio 5 S. Africa 1845 B.C.EFG),
3270 SWABC Windhoek Namibia 2300 LW LPORUV
3.355 AIR Kurseong India 1600 H 4,880 Swaziland Comm. R. Swarziland 1800 HIR
3.365 GBC Radio 2 Ghana 2250 JW 4.885 R. Clube do Para Brazil 0230 Hl
3.395 R, Zaracay Ecuadar 0230 W 4.890 ORTS, Dakar Senegal 1831 BFPR
3.903 AIR Delhi India 2330 HK 4.895 Ashkhabad USSR 0024 CEKL
3915 BBC Krankji Singapore 0220 W 4,900 R. diff Nat. Conakry Guinea 1935 EPR
3.925 AIR Delhi India 1625 HI 4,905 N'djamena Chad 2200 FHP
3.925 NSE Tokyo Japan 0744 F 4910 R. Zambia Zambia 2030 \P
3940 | PBS Hubei Wuhan China 2340 | FH 4916 | Avcra Bhana 2010 [ILR
3.945 NSB Tokyo Japan 0749 F 4915 R. Anhanguera Brazil 0324 0
3.965 RFI Paris France 2310 H 4920 AIR Madras India 1536 |
3.980 R. Pakistan Islamabad 1600 a 4.920 VLM4 Brisbane Australia 0847 F
3.985 SRI Berne Switzerland 0755 H 4.920 R. Nat. N'djamena Chad 2110 BEHPR
2,005 RRI Padang ko 0300 W 4.920 R. Afghanistan via USSR 1900 BELR
4,060 R. Moscow Kharkov USSR 1655 BILU 4930 Ashkabad USSSR 2046 L0
4220 Xinjiang China 1650 FHI 4.930 R. Thilisi USSR 1829 LR
4500 Xinjiang China 2330 F.HI 4935 SWABC Windhoek S.W. Africa 1645 B
4.635 . Dushanbe, Tadzhik USSR 1706 | 4.940 Kiev USSR 1550 FIR
4.725 BBS Rangoon Burma 1457 G 4.940 R Yakutsk USSR 0455 H
4,735 Xinjiang China 2345 F.S 4 945 R. Nat. Porto Velho Brazil 2226 |
4740 R Afghanistan via USSR 1620 BH.I 4.945 RSA S. Africa 1840 ELPR
4.750 Bertoura Cameroon 1845 HPR 4.955 RARI Banda Aceh Indonesia 1559 F
4.760 ELWA Monrovia Liberia 02 FLOPU 4.958 Azerbaijan USSR 2005 EHR
4760 | Yunnan Kunming China 1547 | HJ 4970 | R. Rumbos Venezuela 0300 | ILW
4770 FRCN, Kaduna Nigeria 1920 CEHIJOP, 4970 Xinjiang China 1623 F
RUW 4975 Dushanbe USSR 1650 EHR
4770 R. Mundial, Bolivar Venezuela 0320 w 4.980 Ecos del Torbes Venezuela 2320 AEFHILOO0W
4,780 RTD Djibouti 1655 F 4.990 FRCN, Lagos Nigeria 1800 AFHIPRSU
4185 R. Baku USSR 1839 FNR 4,990 Radio RSA S. Africa 2255 HI
4785 RTM Bamako Mali 1850 PR.S 4.995 R. Ulan Bator Mongolia 1750 P
4.785 R. Tanzania Dar-es-Sal 1630 BH 5.005 R. Cristal La Paz Bolivia 0200 u
4.790 R. Atlantida Peru 0735 F 5.005 R. Nacioal, Bata Eq. Guinea 1825 JR
4.790 Azad Kashmir R Pakistan 1614 Fl 5.005 R. Nepal Khumaltar 1554 L
4795 R. Douala Cameroon 2232 1LJR 5.010 R. Garoua Cameroon 1824 CHIPRS
4795 R. Ulan Ude USSR 0152 F 5.010 R. Singapore Singapore 1550 |
4.800 AIR Hyderabad India 1607 F.HI 5.015 Arkhangeslsk USSR 0720 H
4.810 RSA S. Africa 1703 P 5.020 DRTN Niamey Niger 1823 IR
4.815 R. diff TV Burkina Ouagadougou 2103 B.EHIPR 5.025 R. Uganda, Kampala Uganda 1822 R
4.820 R. Botswana Botswana 1855 BEFIJPR 5.035 Alma Ata USSR 1941 BHLRSU
4820 La Voz Evangelica Honduras 0240 GIW 5.035 R. Bangui C. Africa 1822 IR
4.830 Africa No. 1 Gabon 1930 ABCDEFHL 5.040 George USSR 2015 E
MPRTUV 5.040 R. Thilisi USSR 1820 BFR
4.830 R. Reloj Costa Rica 0312 IN 5.045 R. Cultura do Para Brauil 2158 0
4830 R. Tachira Venezuela 0110 EFHW 5.045 R. Togo Lome Togo 1855 GIPR
4.835 RTM Bamako Mali 2000 ADFHIJPR 5.050 R. Singapore Singapore 1647 1
4845 R. Nacional, Manus Braazil 2246 Hl 5050 R. Tanzania Dar-es-Salaam | 1828 R
4.845 ORTM Nouakchott Mauritania 1850 HIJP.R 5.057 R. Tirana Albania 2240 EIM
4.850 R Capital, Caracus Venezuela 0145 G 5.060 PBS Xinjiang China 0050 Fl
4.850 R. Columbia Pt Costa Rica 0430 w 5.065 R. Candip Zaire 0400 [
4,850 R. Yaounde Cameroon 1800 HIJUW 5075 R. Beijing China 2310 S
4.860 AIR New Delhi India 0026 | 5.095 R. Pakistan Islamabad 0053 |
4 860 R Chita USSR 2050 B 5.095 R. Sutatenza, Bogota Colombia 2258 ENJ.O
4 860 Kalinin USSR 1832 DR 5.260 R. Alma Ata USSR 0145 F
4.865 PBS Lanzhou China 2336 FH1J,05
4.870 R. Cotonou Benin 832 1LOPR Stations heard chart
66 Practical Wireless, April 1987
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PANASONIC DR-B600

COMMUNICATIONS RECEIVER POUKET

COMMUNICATIONS RECEIVER!
SONY ICF7600D

150kHz-30MHz AM/USB/LSB/CW
{Send for hrochure]

A receiver fur the cnthusiast who wants a
modern high pedormance base unit. Beauti-
fully buwld by Panasonic for the DX-er
150KHz-30MHz  USB/LSBIAMWIAMMNIEM
(87 5-108MHz)  Fea s includo Saneter,
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240c Ac or 12y De plus imternal batiernes, A
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FREE DELIVERY
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THE COMPLETE VHF/UHF
FREQUENCY GUIDE

THE COMPLETE

* HAM RADIO REPEATERS ¥

* UHF TV CHANNELS b

% FULL DUPLEX DETAILS ndl £4.95
PMR

p&p 70p
% RADIOPHONES

The book thal every VHF/UHF listener should have beside him! Don't waste time hunting
around in the dark. This guide will take you quickly and efficiently to the frequencies that
interest you, Everything is listed including: MARINE, CIVIL & MILITARY AIR, POLICE, FIRE,
AMBULANCE, SPACE VEHICLES, AMATEUR RADIO REPEATERS, FULL DUPLEX FRE-
QUENCY INFORMATION, PMR CHANNELS, RADIOPHONES, CELLULAR RADIO etc. Now
that's value for money! Beware the expensive American imponts. This is designed for the

UK listener. Order your copy today.

NEW 1987 EDIT‘
AIRBAND
REC )

118-400MHz PACKED WITH GEN!

Just published this is the UK's foremost list of military and civil frequencies. Nearly three
tmes as much information as the 1986 issue and right up to date. Every conceivable
airfield is listed from the smallest grass strips to the major civil airports. Also now included
are full airways listings plus helipads and North Sea rigs. In addition there are listings of
company frequencies, VOLMETS and miscellaneous air band frequencies. For the new
comer there is some interesting editorial text plus a very useful telephony designation list.
Full colour semi-stiff cover plus illustrations and nearly 100 pages packed with information.
Undoubtedly the best specialist publication available in this field

£5.95
pé&p 70p

Visa and Access by telephone.

STOP PRESS! AVAILABLE EARLY APRIL:
4TH EDITION UK CONFIDENTIAL FREQUENCY LIST

The new 198/ edition of this well respected publication. Much expanded and completely
updated. It guides you through the complete spectrum 1.6-30MHz. Listings include
shipping, aircraft, military, FIT'[T;Y news and embassy, FAX broadcasts, AM broadcast
elc. £5.95 p&p 70p

RETAIL & MAIL ORDER:- 18-20, Main Road, Hockley, Essex SS5 4QS.

Tel: (0702) 206835, 204965

RETAIL ONLY:- 12, North Street, Hornchurch, Essex RM11 1QX.
Tel: (04024) 44765
24hr. Answerphone.

fira o e GRG0  ANTENNES TONNA rsrn
The dipales ol 435MHz

and now nclude a f

ly sealed ‘N 9 element (N} £28.62 (a)
sockel supplied complete with "N 19 slement (N) £34.35 (a)
plug for coixial cable. Absolutely NO- 19 glement crossed £39.66 (a)
matching or tuning required. AlSo & 21 slement 432MHz (N) £44.57 (a)
new 1296MHe 65 clement yagi Send oy gioment ATV (N) £44.57 {a)
for details e ——
5.‘?1’“3?:!?1[:"! £41.69(a) 2 & 19 element Qscar £39.66 (a)
144MHz 1296MHz or 1269MHz Oscar Uplink
4 element (N) £26.60 (a) 23 clement £30.26 (b)
4 elernent crossed (N) €£34.96 (a) 4 . 73 slemaent - power splitter
9 element fixed (N) £30.87 (a) _ siacking frame £160.00 (a)
9 element portuble (N] - £33.12 (a) 56 element £46.20 (a)
9 element crossed (N} £57.86 (a) i )
13 element portable (N} £46.00 (a) POWER SPUTTERS - STACKING FRAMES

17 element fixea (N) £61.54 {a) PORTABLE ALUMINIUM TELESCOPIC MASTS
PLEASE ADD CARRIAGE AS SHOWN (a} £5.00. (b) £2.20. ALL PRICES INCLUDE VAT AT 15%
ACCESS  VISA texle:phiitane woue carg | urmediate despaloh
FOR FULL SPECIFICATIONS SEND 40p FOR CATALOGUE
Callers welcome, but by telephone appointment only please.

Goods by return.

RANDAM ELECTRONICS (P)
12 Conduit Read, Abingdon, Oxon 0X14 1DB. Tel: (0235) 23080 (24 hours)

urmbser for

PLEASE MENTION
PRACTICAL WIRELESS
WHEN REPLYING TO

ADVERTISEMENTS

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 Trio stockist for North.

North west authorised Trio dealer. Also stockists for Tonna,
Welz, G.Whips, Jaybeam, RSGB Publications, Diawa,
Microwave Modules, Capco Antenna Tuners.
RECEIVERS

Full range of recievers for all modes and frequencies.

TRIO R5000 General Coverage Receiver £895.00
VC20 VHF Converter for R5000 £171.94
TRIO 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
R5375 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 £9.00.

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.

Practical Wiveless, April 1087

67




Lyon (Scarborough) says his reports usual-
ly cover a week of listening and they
include favourable or unfavourable com-
ments about the programmes, as both are
usually acceptable. He has received se-
veral QSL cards from Radio RSA confirm-
ing reports.

UAE Radio Dubai on 21-605 also beam
to Europe from 1000 until 1500. Pro-
grammes are mainly in Arabic with some
interesting items in English. Robert Taylor
(Edinburgh) uses a Toshiba RP F-11L re-
ceiver and its whip antenna to receive
them SINPO 54445 in his log at 1045.

Other signals heard on 13m during day-
light in the UK were detailed by Philip
Rambaut (Macclesfield) Radio Cairo,
Egypt on 21-465—programmes in Thai,
Indonesian and Malay directed to Asia
1115-1445; Radio Nederlands on 21-480
in English to Asia via the Madagascar relay
from 1130-1225; VOA on 21-550 in
French for Africa from 1200-1330 via the
Monrovia Liberia relay and NRK Norway on
21-700 (in Norwegian for E. Africa from
1200-1245).

Simon lllingworth (Johannesburg, S.
Africa) says the 13m band has its “‘ups
and downs'’, the BBC World Service is not
always reliable. The BBC Masirah Island,
Oman relay can be heard on 21-470
between 0900 and 1130, followed by a
Daventry transmitter from 1130 until
1345. Sometimes the synchronised trans-
mission at 1100 from Daventry and Ram-
pisham on 21-7 10 (intended for the Middle
East and N. Africa) is a better signal.

During the morning Simon can usually
hear Radio Nederlands, via the Madagas-
car relay on 21-485—signals to Asia are
sometimes good around 1100, but often
poor; RBI Berlin on 21-540—fairly good
signals at 1000, programmes in English,
Hindi, and German beamed to Asia from
0645 to 1445; Radio RSA on
21-590—ground wave usually very weak;
UAE Radio Dubai on 21-605—fair at 1100
beaming towards Europe; RFl Paris on
21-620—in French to Africa from
0700-1500 signals often good around
1100; NRK Norway on 21-700—E. African
broadcast fairly good at 1215; Radio
Prague on 21-705—fair at 0900 pro-
grammes in English and Czech to Asia
from 0730 to 0930; Radio Moscow on
21-725—World Service beamed to Africa
from 0800 until 1500 but signals often
weak by 1200.

Simon has been receiving good signals
from the 100kW s.s.b. transmitter in
Varburg, Sweden on 21:555 (u.s.b.) at
1200. The Swedish Home Service is
beamed to the Middle East from 0930 until
1200 and Africa from 1200 until 1600.
This is one of the few s.s.b. broadcasts, it
is usually well received in the UK with a
suitable receiver.

The 17 and 15MHz Bands

The 17MHz (16m) band also is unreliable
just now, although several continents can
usually be heard during daylight the band
closes during the evening in the UK.

Radio Australia’s transmission to Asia
on 17-715 can be heard 0830. English
programmes are transmitted from Carnar-
von, Western Australia 0100-0910. On
17-875 around 1138 FEBA in the Sey-
chelles broadcasts in Arabic to the Middle
East. George Morley (Redhill logged
them as SI0 122 recently, so don't expect
a strong signal!

Programmes in Arabic and English from
UAE Radio Dubai can be found on 17-775
between 1000 and 1500. Alan Curry
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heard their news at 1036, SINPO 55545.
A programme in Czech, intended for cen-
tral Europe, is made by Radio Free Europe
and transmitted from Gloria, Portugal on
17-835 from 0600 until 1700. Although
seldom mentioned it has been heard at
0845 by Maurice Andries (Dendermon-
de, Belgium) SINPO 44434,

Radio Pakistan on 17-660 transmit a
dictation speed news broadcast heard by
Sheila Hughes (Morden). Their pro-
grammes commence at 07 15 in Urdu, with
items in English from 1005 to 1010 and
from 1110 until 1115. Philip Rambaut
mentioned the Cyclops, Malta relay of
Radio DW, Cologne on 17-815, it beams
programmes in Indonesian to S.E. Asia
from 1330 until 1420. He also detailed the
World Service in English on 17.655 and
the Russian Service on 17-580 from Radio
Moscow beamed to Africa between 0900
and 1600. He mentioned their transmis-
sion in Russian to Europe on 17:745 from
0900 until 1730.

Using a Trio R600 receiver plus a trap
dipole antenna, Leslie Biss (Knaresbor-
ough) monitored Radio Japan via the
Moyabi, Gabon relay on 17-785 from
1500. He noted some improvement and
quotes SINPO 34333 instead of the
22333 mentioned last month. RCl in Mon-
treal broadcast topics in six languages on
17-820. From 1300-1700 programes in
French and English are beamed to C.
America and the Caribbean. Europe pro-
grammes in Russian, Ukrainian, English,
French, Polish and German until 1800,
their programmes in English and French
are beamed to W. Africa untii 2200.
Signals are usually well received here,
SINPO 44444 noted by Robert Taylor at
1615 is typical.

Leighton Smart (Trelewis) uses a Grun-
dig 1400SL receiver plus a long wire
antenna. He heard the VOA broadcast to
W. Africa at 1600 via Bethany, E. USA on
17-785—this transmission ends at 2300.
Chris Wood (Washington, Co. Durham)
mentioned the programmes in English and
Dutch from Radio Surinam at 1700—they
are relayed to Europe via an RNB transmit-
ter in Brazil on 17-755 until 1745.

The 15MHz (19m) band has been gener-
ally more reliable than the higher frequen-
cies during daylight. The band has been
staying open for several hours after sunset
here. Many high power transmitters
moved on to this band to provide a better
service for the listener—unfortunately ille-
gal jamming has increased too. Despite the
jamming, countries can usually be heard
during the day in the UK and some of them
stem from unusual places too. Bill Reid
(Finchampstead) logged KYOl in Siapan, N.
Mariana Islands on 15-190 at 0839. Sheila
Hughes logged KTWR in Agana, Guam on
15-115 at 0830 (both worth looking up on
a Great Circle Map!).

Some signals from a southerly direction
have been coming in well. Davy Hossack
(Winchburgh) logged the Voice of Nigeria
on 15-120 at 0915. David Middlemiss
(Eyemouth) heard news in English from
AfricaNo.1, Gabon on 15-200 at 0905. He
also heard Radio Nederlands broadcast to
E. Africa at 1630 via the Madagascar relay
on 15-570. VOIRI in Tehran, Iran beaming
to S.E. Asia and Australia was noted as
SIO 333 by Julian Wood (Buckie) on
15-085 at 1100. Alexander Little (Glas-
gow) heard Radio RSA on 15-185 broad-
casting in Swahili to Aftrica at 1600. Neil
Dove (Lockerbie) logged them at 1540 on
15:220 at SINPO 44544. The BBC World
Service via the Ascension Island relay on
15-400 was logged by Gerry Lovell (Wes-

ton-super-Mare) at 1430 using a Sony ICF
7600D and whips antenna. Michael Os-
born (Chelmsford) noted Radio Portugal,
Lisbon on 15-105 SINPO 55545 at 1612.
Gregory Adrian (London) heard Morocco
on 15-335 at 1458, broadcasting in Ara-
bic. He also picked up the Kigali, Rwanda
relay of Radio DW, Cologne at 1440 on
15:410.

Bill Stewart (Lossiemouth) heard from
RCl in Montreal on 15-315 at 1530 broad-
casting in French and English. Tim Shirley
(Bristol) also heard RCI, but on 15:325 at
1600. Programmes for Europe on 15:325
start at 1430 and are in Russian, Ukrainian,
French, English, Polish, German, Hungarian
and Czech! Tim noted VOA braodcasting
to W. Africa on 15-410 via Greenville, E.
USA in English from 1600 until 2200.
Daniel Masterson (Stoke-on-Trent) heard
WYFR via Okkechobee, Florida USA on
15-440,.they beam to Europe from 1600
until 1845.

The DX programme at 2130 from VOA,
Radio HCJB in Quito, Ecuador on 15-20is a
favourite of Tim Shirley.

Exciting news comes from Donald
Wood (Kingston-upon-Thames). He
picked up Radio New Zealand on 15-150
using a new Sony ICF 2001D receiver at
1845. His reception has been confirmed
with a QSL card and a long letter from their
manager Rudi Hill. Congratulations Donald.

The 11, 9, 7, and 6MHz
Bands

Conditions on the 11MHz (25m) band
have been fairly good. Radic New Zealand
has been absent on 11-780, despite
DXers looking for their signal.

ADVERTISEMENT

ARE YOU
TAKING THE RAE?

THEN YOU MUST OBTAIN THE
NEWLY PUBLISHED 3rd EDITION

RADIO AMATEURS’
QUESTION + ANSWER

REFERENCE MANUAL

by R.E.G. Petri, T.Eng (CEl)
M.I.ELEC.LE. G8CCJ
ISBN 0 9509335 2X
Size A5 (210 x 148mm)
Containing over 340 pages, 20 sec-
tions of questions with multiple
choice answers based on the C&G
Radio Amateurs Examination syllabus
(Approx. 1100 questions overall).
Other sections include the C&G
syllabus, some useful computer pro-
grams & two new sections, circuit
recognition and worked examples on
the scientific calculator.
With diagrams and photographs.

Available from:
W.P. PUBLICATIONS
11 Wayville Road,
Dartford, Kent DA1 1RL.

Price £6.95 + £1 p&p UK.

by return post
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Using a Grundig 1400SL receiver,
Simon Hamer (New Radnor) has been
hearing KYOIl in Siapan, N. Mariana Islands
on 11-900 at 1200 broadcasting to Asia.
John Sadler (Bishops Stortford) listens to
an interesting DX programme on Tues-
days at 1515 by Radio Budapest on
11-910. At 1600 he picked up Moyabi,
Gabon relaying programmes in English
from FRI in Paris to N. Africa on 11:705.
Two more relay stations were mentioned
by Colin Diffell (Corsham)—the BBC As-
cension Island relay on 11-820, broadcast-
ing the World Service to Africa at 1832
and RHC Habana, Cuba relaying Radio
Moscow's World Service to N. America
on 11-840 at 1857. Using a Sony
ICF2001D receiver plus AN-1 antenna he
heard a broadcast to S.W. Europe in
Arabic, Spanish and French from RHC
Habana, Cuba on 11-950 at 1918. Their
programmes in English are on 11-795 at
1830.

Radio Kuwait, which is not often report-
ed, was logged by Darren Taplin (Tun-

2000

bridge Wells) at SINPO 55544 on 11-675
at 2029. He uses a Realistic DX-150A
receiver plus 25m wire antenna and hears
Radio RSA in Johannesburg on 11-900
from 2100 until 2156. It is advisable to
tune above 12MHz, he logged Radio Cairo,
Egypt on 12:050 broadcasting in Arabic at

Many 9MHz (3 1m) band reporters men-
tion the bird call, station announcement
and time signal followed by the world
news and weather report from Radio New
Zealand on 9-600 from 0858! Jim Willett
(Grimsby) says he didn’t expect to hear
them, but was delighted to get positive
identification at 0900 and log them at SIO
222 with his Yaesu FRG-7 receiver. David
Edwardson (Wallsend) and his Trio RE00
receiver heard them on three mornings at
SI0 33. No doubt his 5m high inverted “"V**
22m trap dipole antenna helped. Alan
Jarvis (Cardiff) has also heard them se-
veral times, but their signal is so weak that
if he had not known where to look he
would have missed it! Stewart Russell

(Forfar) has been getting good reception
from Radio Australia on 9-655 broadcast
to Europe from 0700 intil 1030. Using a
Vega receiver, John Court (Birmingham)
has been listening at 0300 to TWR, Bon-
aire, Nederlands Antilles on 9-535.

Stewart Russell also heard Radio Aus-
tralia on 7-205 (heard from 1530 until
2040). John Parry (Northwich) heard AIR
New Delhi, India on 7-412 at 1530. Roy
Degg (Stoke-on-Trent) heard broadcasts
in English from Radio Polonia on 7-125 at
2230. The 6MHz (49m) broadcasts to
Europe from Radio Australia commence at
1530 on 6-035—Kari Niemenen logged
them in Turku, Finland as SIO 544,

As for the 5, 4, 3 and 2MHz bands, the
chart is evidence enough.

Station Addresses

Radio Bucharest, P.O. Box 111, Bucharest,
Romania. TWR Bonaire, P.O. Box 37,
Bonaire, Nederlands Antilles. Vatican Ra-
dio, 00120 Citta del Vaticano, Vatican
State.

SWAP SPOT

Have v.h.f./u.h.f. scanner. Would exchange for a good pair of walkie-
talkies, 4 watts or more. Carry type or hand held with rubber antenna.
Tel: 0325 485981. 382

Have antenna rotator, 240V mains operated. Unused in box. Would
exchange for a good pair of walkie talkies, 4 watts+. Tel: 0325
485981. C382a

Have Yaesu FT-707 (100W). Yaesu FC-707 a.t.u., FV-707DM (22A
p.s.u.), no antennas. Would exchange for 144MHz f.m. lLc.d. rig,
mobile or TR2500/2600 with accessories. Also interested in add-ons
for Spectrum. Syd. Tel: Bursledon 4333. Must be collected. (384

Have C12S (h.f. transceiver ex-WD). Would exchange for 18 set or
Mk 1 28 set or HW7/8. Tel: Medway 253056. C388

Have Newbrain Ad/Display computer, p.s.u., all leads, 5 business
tapes, 4 manuals, circuits, club magazines, as used for machine
control. Value £100+. Would exchange for portable or mobile
430MHz TX/RX. Cash adjustment as required. Allen. Tel: 0327
703964 (daytime). 402

Have Honda motorcycle CM 125C “B" reg in v.g.c. with panniers
only 1000 miles, owing to ill health. Would exchange for 430MHz
basestation, Icom or Yaesu preferred. Buyer collects. John G8ZZD.
Tel: 0209 716411. C406

Have 934MHz Cybernet Delta 1, PATE colinear antenna, PTME
mobile antenna, Creslbyte AP104/AMP, SSE S-unit meter and 15m
H100 cable. All new in May "86. Would exchange for general coverage
receiver, Yaesu, Trio etc. Tel: Lowestoft 86594, 408

Have Diawa Search 9 receiver in v.g.c. Would exchange for top band
transceiver, anvthing considered but must have a.m. and c.w. at least.

Also wanted. Kenwood T-599S h.f. TX. Peter GITXI. QTHR. Tel:
0603 748338. 410

Have Spectrum 128 computer. Would exchange for FRG-7 or
similar. W.h.y? Ross, 9 Brandywells, Kingsnympton, Umberleigh,
Devon EX37 9SP. 414

Have PAG terminal unit, Creed 44 or computer use. Would exchange
for Burndept BE600, Pye PFX or 85 or w.h.y? GIDRR. Tel: 0302
835280. C427

Have 1920s crystal set, working with original cats whisker and Brown
A" period headphones, worth £100. Would exchange for small
computer. G4FFO. Tel: Cambridge 860150. 429

Have Yaesu FRG-7, full cover RX, all mode. S/h value £100. Would
exchange for 934MHz pre-amp, prefer “Crestbyte™ in same excellent
condition as RX (or Nevada in-line pre-amp). Mast head might be
considered. Jim. Tel: Grimsby 51800. C453

Have Drae Morse tutor, as new. Would exchange for suitable a.t.u.
unit for 100W or parts to make same, w.h.y? Tel: Redruth
213542, (456

Have Eumig S912GL Super 8mm sound projector, would exchange
for audio multifilter or any RX radio gear, w.h.y? Mr B. Porter, 25
Bourtonville, Buckingham, Bucks MKI18 1AY. Tel: Buckingham
814961. 459

Have WW-II wireless gear including 6V NAFF1 set, WS19 spares, ops
room type headgear etc. Also have electrolytics 1000/25V, 470/35V,
100/10V. 22/25V, 1/50V, transistors 2SK30A, ic. HN462732.
Would exchange for WW-II wireless. Tony. Tel: 0908 73114. (466

ADVERTISEMENT ADVERTISEMENT
v ALVE S *High Ouality Prices correct as at 12011387
**Very High Quality  but may fluctuate. 15% VAT mcl

AT TR T
A2%00 1275 |ECal bed [1E11 180 |EYB&ET 080 | PL3 110 | ycces :':
ARE 195 |EC 18 |Era 215 (Eves 085 |PLEI 1] et 19
ARPY 115 |ECCEY s 085 |EZ80 070 |PLa2 om
AP am |E 055 i E231 0 |PLas nsg |UCHA! s
ATPS 180 |ECCED 0% g I 230 [PLB4 o |UCLET .
BI2H 690 |ECCB4 080 |EF 13 075 | GYso 120 |PLSM 115 [UF8 o]
ol 140 [ECCES 07s [EFai s 140 | PL50B 200 | UFED 180
DAF 175 [EC 050 | EFL200 155 G20 420 | PL509 585 |urss 12
DAFS o |ECCies 035 | £ 088 | G2 140 |PL51S 585 |1 035
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DYBEE? s (ECHE! 010 | i 035 |KTe8 200 | Prsoos 210 | VRISV 1™
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920 280 |ECLEO 085 |ELg1 MLE 320 (0Ovedlot 150 |6 10
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] 108 | g i |ELB22 955 | PCLS4 s |11z 3750 | 23007 5 "
ow o o [EUMSE  dmiecx o emimE o WSS s Introducing our new HF band preselector and antenna
s e e am |Ensmy ilrosose  omlow  amli i tuning unit combined, covering 1.7 to 34 mhz completely.
VALVES AND TRANSISTORS Telophone anquiries for vabves, transistors, etc. Retail 149 3934, trade and expon 743 0899, .
POSTAGE: £1-£3 55p; £3-65 65p; £5-€10 BSp; £10-615 £1.05; £15-620 £160 Mimimum order £1.00. Defvery by return Why not send for full details?
COLOMOR (ELECTRONICS LTD.) 170 Goldhawk Rd, London W12 HAMGEAR ELECTRONICS
Tel: 01-743 0899 or 01-749 3934. Open Monday to Friday 9 a.m.-5.30 p.m. 125 Wroxham Road, Norwich NR7 8AD. Tel: Norwich (0603) 405611.
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US W ' . Whilst prices of gonds _
i g S shown in advertisements

; b st are correct at the time

| The prepaid rate for classified advertisements is 40 pence per word ?{ aﬁgﬂ ,:‘ﬁ, f’r v;g;'}“
| _ - (minimum 12 words), box number 60p extra. Semi-display setting check with the advertis
( & £13.24 per single column centimetre (minimum 2.5 cm). Please add eck with the advertiser
g . | 15% VAT to total. All cheques, postal orders efc., to be made both prices and
s | . 7 .. | payable to Practical Wireless. Treasury notes should always be sent availability of goods
i " ; -, | registered post. Advertisements, together with remittance should be before ordering from
= - " | sent to the Classified Advertisement Dept., Practical Wireless, non-current issues of the -
S :)K:E Enefco House, The Quay, Poole, Dorset BH15 1PP. magazine.
—AJE N Telephone (0202) 678558.
Receivers and Components Service Sheets

SAVE WITH THEASBY ELECTRONICS. Crystal Cali-
brator. Audio filter now availuble as assembled and tested
PUBs SAE other SWL products. 31 Middleton, Cowling,
Keghley . West Yorkshire BD220DQ.

CRYSI‘AIS Made to en:;r for any purpose and Ialge stocks of

CW (QRP) freqs£4.00 and CB conversion :rwuls aEL50
PROGRAMMABLE OSCILLATORS (PXO) for baud rates, MPU,
and freq markers £12.50.

FILTERS |, monolithic, mechanical and ceramic for all
standard IF's: Special 10695MHz for big improvement to most
CB nigs at£4.50 each

« SAE. FOR LISTS PRICES INCLUDE VAT AND POST
P. R. GOLLEDGE ELECTRONICS
G3EDW., Merriott, Somersat, T,

A16 5NS
Tel. 0460 73718

RADIO CANADA, Peking, Australia, Voice of America. A
Vega 242 (7x SWIMWI/LW) pulls these and dozens more.
£24.95 “Good buy™ Practical Wireless. Year's guarantee.
Return despateh. CORRIGAN-RADIOWATCH, Building
108, Presiwich Airport, KAY 2RT.

MAXI - Q

COILS AND CHOKES
PREVIOUSLY MADE BY DENCO
S.AE. PRICE LIST
8 BRUNEL UNITS, BRUNEL ROAD,
GORSE LANE IND. ESTATE,
CLACTON, ESSEX CO15 4LU.
TEL: (0255) 424152

ELECTRONIC COMPONENTS IN HOVE, SCS COMPO-
NENTS. 218 Portlod Road. 0273 770191 (also Mail Order).

YAESU OWNERS

160 METRE C(}N\J'ERSHON KIT IutheFI?? & F‘I'?O? £25.50
A MOBILE RIG WITHOUT VOX! Now available VOX KIT mfrn%

FI77

GEPEM PURPUGE V. FO KIT, RIT and FM mod facilities and
Ill less capacitor & £9.75

REEISTOH TS, ﬁ1l} resxstud's 10 off, 10 Ohm - 1"151!4

PRODUCTS, 3 Limes Road, Folkestone CT19 4Al

ATTENTION [RISH CONSTRUCTORS. Save exp
Sterling draft and postal clearance charges. Postal components
for Ireland planned. Send your anticipated component
requirement  details now. WALSH. 17 Owenabue Rise,
Carrigaline, Cork.

Software

COMMODORE COMPUTERS (+4, Cl6, 64, 128). “MI-
CROCOM" cw/rtty t/rx with superb morse tutor. “TURBO
LOG™ ultimate high speed station log. “MICROCOM IN-
TERFACE" ready built. S.A.E. to: Moray Micro Comput-
ing, Enzie Slackhead, Buckie, Moray, AB5 2BR. Tel. 0542
7384,

SPECTRUM 48K. 14 mi of softy (mostly hi
code). 'Beep’ (musical organ, plays chords), logstore,
‘sketcher’, ‘typefast’ plus 2 games! £4 to L.R. SMITH,
24 Nethercraigs Drive, Paisley, Scotland PA2 8PB.

SLOW SCAN T.V. 45K SPECTRUM 12SK
TRANSMIT SCREENS AND TEXT
Allows you to TX/RX text and graphics. Capture and re-
transmit pictures. Store pictures, print pictures, save pic-

tures to tape.

B picture stores on 48K, many more on 125K. Picture
design programme allows you to design personal test
card. CQ call and much, much more.

If you have a camera and digitiser, lhm may be used
with the prog to send p | pictures.

Tone gemralor hardware allows i

TECHNICAL INFO SERVICES
76 Church St — Larkhall - Lanarks
FULL SIZE SERVICE SHEETS
Ctv/Mus-c/Combis £3.50 per set + Isae
Any other published £2.50 | Isae

Complete TV Repair Course £9.50
Complete Radio Servicer/Repair £9.50

Practical Transistor Yearbook £580

Repair data/circs most TVs and Video
Mono TV or Videos £10.50: CTV £12 50

Almost every SERVICE MANUAL stocked
Main supplier NEWNES TECHN BOOKS
Sole supplier TV TECHNIC BOOKS
S.a.e. for free Review and pricelists

FOR FAST QUOTES

PHONE 0698 884585
After S5pm — 0698 883334

SERVICE MANUALS, Television, Audio. Video, Vintage,
Test ete. LSAE enyuiries: MAURITRON (PW) 8 Cherry-
tree Road, Chinnor, Oxfordshire, OOXY 40Y

processing time for accurate, clean signals.
The Two programmes and very comprehensive instruc-

tionbook,inC. PEP ... .. £25,
Ready built interface andtone generator ... 4275
As above with automatic PTT ... ... ... £47.50

S5.AE. for detail of interface and tone generator Iuls

J.&P ELEBTHIJNIBS Lo, 35

New Road Road, Kidderminster DY10 1AL
'I'el tosw 753893

Special Offers

FREE MEMBERSHIP 10 i new national electronics club. For
details and a free pack of components worth over £10 send
only £1 p&p to: WOODSIDE. Dowsent Lane. Ramsden
Heath, Billericay, Essex CMII 1L,

Veteran & Vintage

NOW AVAILABLE - Bumper Catalogue - 170 pages ~ for

collectors of vintage radio, audio & TV cyuipment Price:
E3.00 post pard UK £4.00 post pand overseas surface mal
£5.00 post paid wrmail - prnted matter. VINTAGE
WIRELESS CO. LTD., Cossham Stroct Mangotsticld

Bristol BS17 3EN. Phone 0272 565472,

Masts & Antennas

ANTINTERFERENCE AERIALS. D op SAE Acnial
Guide £1. 03986 215, G2DYM, Uplowman EX16 7PH

insertions. | enclose Cheque/P.O.for £ ...

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS

Please insert the advertisement below in the next available issue of Practical Wirelessfor ...
. CAT.heading ...........cccccoovviiciiiienn,
(Cheques and Postal Orders should be made payable to Prac‘ncal Wireless)

Company in

England. Registered No. 1380539, Registered Office: Towngate House, 2 Parkstone Road, Poole, Dorset, BH15 2PJ., 4587

PRACTICAL WIRELESS
Adutﬁum

Dorset BH15 1PP. eleghone (0202) 678558
Rate lop per word, mmlmum waords,

PLEASE ADDE:?% VAT TO TOTAL
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Books and Publications Miscellaneous (Cont.) * BAKER *
GROUP PA. DISCO
AMPLIRERS post £2
DIAL-SEARCH: wleal gift for the home listener. 46 page book 150watt Qutput, 4 input Mixer pre-amp. lllustrated
clearly listing broadeasting stations Europe & UK. with 2 Racal 100kHz xtal standard and oven, ex-equip- 150 wart Output, Slave 500 mv. Input 3 Speaker Outpuls
s : > ment £7 + £2p/p. Aircraft instrument 35mm 500 watt Heavy duty mono slave amplifies
e, Ath edimon £330 meludes postage (abroad £3.50 or 15 camera, contains precision mirror, lens, small ‘13050 wanh:‘ AVYJ%:& E\Elpu:js ‘Iéhgo‘l:_owBMEcr Echo Socket l.'g
: ~E S OWIHLCOX e & Close ) " watt Mobile 16 ohm + 100v line
:R( !\l (.nll‘;!!{'l::\.!}:\&ll.[ OX (PW3), 9 Thurmowek Close, 24v molor, etc. £12 + £3 pip. 2dv Ni-Cad batery Cnmpa‘.lP.ﬂ.amuzmmSan v ohm ine
ASEEOLTT DAL contains 20 x 0.4AMH cells, new in box, f8 +
VIIF/UIF FREQUENCY LIST 25 o 1300 MEZ 03,01 ine pep, fz i e dN' Cac‘lj ba“‘;'l\’o C_P’E‘;"“-“‘ 2XxD
DAVINA SYSTEMS. SI Glyne Strect, Farnworth, Bolton, Fhe oD Uoeg condition p/p. Ex-gowi. Make
far type Al U. tunes 2 to 8 MHz into 8 or 16ft. Engngg
+ whips, new in box, £16 * £3p/p. Pye Pocket- by f;]',‘“ & e g
ggnne U.H.F. receiver type PF1, used and untest- 10w g £271.50 £2
£4.50 + 70p p/p. Ex-gowvt. radio set type A40 i 1an. 75 2 £2
Z
For Sale complete station £27 + £4p/p. Radio set type Ad1 s noue o 4 o 2
complete station less battery box £27 + Edp/p. :’Eﬂ /GROUP 12Zin 300 ] 2
n ¥ VGROUP 15in. 100 =4 7]
SELINA-216, (8 band AMEFM) £36.00, Vega-205 (8 band) Radio set type 88 complete station £25 + E4pip. GOODMANS ~ HPIBASS  15n 750 4 ]
L2100, Russin-multiband  radios, new puaranteed. (M62 Radio set type 38 Mk.3 {set only) £25 + E4pip. Ex- GOODMANS HPD BHSS LT < R £87 L
o LiLe TG TRk, T Euarameed. = gowvt. small morse signal lamp £5 + £2p/p. 500v LOUDSPEAKERS CEMENT TYPE. STATE IMP REQUIRED
A30N), wind handle type insulation tester £25 + £2p/p. 3';;?? Bx4in. 7xdin. £2.50. 612in. BSin. £4. 8in. £5. 10in
: P T Wayne Kerr pulse generator type CT500 freq., -
T —— . ; -
GRUNI !l wilvired remole u.mlml VIFKI consnt transmit pulse width, deFay and amplitude control, 240v %0 2%&?%&8 i Price Post
W TPV amd receiver VIFE-E L brand new £5, PP £2. Videa SV.3A. 0.5, 6V 24, £10.00 £2
| |\'1U|;||J I ah ik \'L'{"r;l £ :M . |l L] A STAN mains, completa in transit case £17 + E:ip!p Pye gszgvozassuizger?,:m\gamzmws A BV 2 Ay ‘Em ?
Hps [V il new W LB, post dap, STA Westminster low-band AM radiotelephone £25 m PPE HA I 3
NS 37 Uil G 5 | ; LOW VOLTAGE TAPPED OUTPUTS AVAILABLE
:,t:l;'l;'l‘ .I.:: 37 Hhigh Street. West Bromich, Woest Midlinds ; [;‘3[1"9 E;.g Mogml,hote low- bal‘ldt AM ;ag,mei ;;mgs 8, lgom‘l_-fom 18, 20, 24, 30, 36, 40, 48, 350 ﬂgg g
M ESERIE ephone + £3p/p. Large quantity of diesel ifto 2 amp am
| Auto Wound 120Vf 1 12.
and petrol generators, phone for details. Many LOW VOLTAGE MAINS TRANSFORMERS £5 50 v 18 Post £2
items of ex-govi. equipment, instruments and gx :3.?, 125\3.; 16V, 24; 20V, 14, :3.?,."' 2‘A” 30V, 5A+ 17-017V,
i components in stock. Callers by appointment. v, 0-40-60V, 14; 20020V, 1A
Miscellaneous P Y app PANEL METERS 50 WA, 100,14, 500515 1mA, SmA. 100mA, S00mA,
A.C. ELECTRON'C SERVICES 1 amp, 2 amp, & amp, 25 voli, VU 214 =21 Vain. £550 post 50p
. o MINI MULTI TESTER Vaits AC-DC, ohms, milliamps £8.50
QSL CARDS. - Gloss o tinted cards. SAE for samples to 17 Appleton Grove, Leeds LS9 9EN DELUXE FQ!GNGE DOUBLER meonpvsommo& PP £1
W P PRESS . ! Pe Ji ;s i . ms to 20meg. ACDC valts 1o mps [ ]
TWROG PRESS. Dept PW, Penybont. Gillilydan. Blacniu Tel: 0532 496048 PROJECT CASES. Black Vinyl Covered Steel Top, All Base
Flestimog, Gwynedd 4% 212 x Mm nm 6 x4« 120, £4. » 2in. £4,50;
; . g ] 00,8 x 5 » Ji ;
HEATHKIT U.K. Spares and Service Centre. CEDAR 11 % 6 « 3in. £6.00; 1134 x 6 « Sin. £10.00; 15 « & x din. £13.50.
G2VF DLLY. HLF. Long and Medium Wave Toop antenis ELECTRONICS, Unit 12 Station Drive, Bredon, Tewkes- e P??E.Lﬁ.:‘&“ 10 % T LT ot g, £2.00:
SAE for detals: FoRYLANDS, 3 Purkside Avenue, bury. Glos. Tel. (0684) 73127 14 3 B:)?x'es?'" £100; 16 « 100 £235. 16 < 6in. £1.50.
] PLEASE ADD
Millbrook. Southampton WAVEGUIDE, FLANGES & DISHES. All standard sizes & X m'ﬁ‘;; 20 €135, 32 5 Wn £1.15:6 X 4 2 £220,2 <6 43
3 - % : et *® 65 % Jin, * 4 « 3in. £2.50; = 3 x Jin. £4.00.
HAVE YOU GOT YOUR COPY of the Tiger Antenna 2"]‘!“ {?“".m;"g':']‘?;f;.';g:q";m Hock; Spesial “"""‘."‘q‘"“f" HIGH VOLTAGE ELECTROLYTICS Many others in stock.
Newsletier yet? 10 not send S0p postage 1 ANT PRO- ld m"":&,“ 4 1:228 7876, 22 Howie Street, m Tsp 4573‘}“3!!:;%3 g §°'§°’35Wuw %0
DUCTS, Foundry Works, Oll Greatnorth Road, Ferry- NS AR A7/350V % 2200MF 400V £5 3§:3m50u a,rf:
bracpe, West Yorks W1 5NN 2200400V £2 B+BMFA50V  £1  B0+40+20/350V  95p
s LOW VOLTAGE ELECTROLYTICS,
MORSE CODE PREPARATION Educational . 1000MF 40V 100V £1.20. 1200MF 76V €1,
Cassetie A: 1-12 wpm for amateur 63 . 100V £1.20. 2000MF 63V £1.50. 100V £1.80.
Cassefte B. 12-25 wpm lor p al 2500MF 50V 70p. 3300MF 63V £2. 4700MF 63V £3. GE00MF 100V
Each cassefie is type C30 OLIRSE B R e . s i . e £5.50.
Price of each cassetle {including booklets) £3.95. COURSE FOR CITY & GUILDS, Radio Amateurs Examin- AIR-SPACED GEARED TWIN GANGS 365 + 365 + 25 + 2601 £2.00.
Morse key with separati banoqf (PP3) — driven sold-state D?)ﬂlLalg‘r tion. Fass this important examination and obtain vour licence, VERNIER DIALS, 0:100, 36mm, £3.00, 50mm, £3.50.
i’e,“mﬂx?ﬂfﬁ:\??émm"mmmm praciice. £nce with an RRC Home Study Course. For details of this and MORSE CODE TAPPER & BUZZER Practce St £3.00.
Price includes pos'j)le elc. Europe un'; other courses (GCE, Career and professional examinations, RADIO COMPONENT SPECIALISTS
12 L ohaatore Way MHon Fertimre 04 S0 ele.) write or phone: THE RAPID RESULTS COLLEGE. 337 WHITEHORSE ROAD, CROYDON
Dept IX19. Tuition House, London, SW19 4DS. Tel. (11-u47 ACCESS] SURREY, UK. Tel: 01-684 1665
CASES 19" rack and free standing from £12.00. NEWRAD 7272 (Yam-Spm) or use our 24hr Recordacall Service: 01-946 ) Post 659 Minimum. Callers Welcome.
Wick Ind. Est., New Milton, Hants. Tel, 621195, 1102 quoting Dept. 1X19, Lin. Lun SAE Daliey 1 o Tiond Wednsatay

—] Thanet Electronics/Retail.

Everything you need for your shack 1s available
from Thanet Electronics' retail shop. Andy G6MRI 1s on
hand with new and secondhand stock from ICOM plus
Yaesuy, Trio, MET, Tono, Jaybeam, Welz, Drae, BNOS and
many more. RSGB publications also available, if Andy can't
help, you've got a problem. Why not call in, we are on the
corner of Stanley Road and Kings Road, Herne Bay, Kent
and open 9 - 5.30 mon-sat, lunch is 1-2.15, /z-day closing
thursday afternoons open 9-1.00. BCNU.

Thanet Electronics Ltd . EA1C0M)

2 Stanley Road, Herme Bay, Kent CT6 6SH. Tel: 0227 369464.

mE
oo some oner ry MAKE YOUR INTERESTS PAY!
; BL218l K

MASTHEAD PREAMP [1848H2} feb 87 o150 B9 -

PW WESTBURY BASIC WOBBULATOR Jan ‘81 1650 BFZM 3 More than 8 million students throvghout the world have found it worth their while! An

1! IARELINCE MUCRET WLTMETER Do % bru 3 Ics -study course can help you get a better job, make more money and have more

ACTIVE ANTENNA N:’: s g:: BF256L Y fun out of life! ICS has wef&!i’evears exeerience in home-study courses and igmﬁ largest

AUTOMATIC NICAD CHARGER U Ve 1154 BF361 ; correspondence school in the world. You learn at your own pace, when and where you

AUTOMATIC NICAD CHARGER e i muq ® ;::; B 5&” want under the guidance of expert ‘personal’ tutors. Find out how we can help YOU.

SIMPLE 50MH: CONVERTER Sepl ‘B Ensa 30 Post or phone today for your FREE INFORMATION PACK on the course of your choice.

PW. ARUN-PARAMETRIC FLTER - inc. case May '8 800462 php VNIDLM . (Tick one box only!)

P.W, ARUN-PARAMETRIC ALTER - exc case May 86 400461 php Fdli] 4 — — — — — — — — —

MEON 2 - 50MH: TRANSVERTER - 144 MH: |F Aprd %6 £4250+£150 plp i d

RTTY/MORSE uw:g no case Jan B ms ol e ‘ Electronics 0 Radio, Audio ]

CRYSTAL CALIBRA! dan B s i

rwg" TONE OSCILLATOR . Dec 85 :zm v H | [Basice : and TV Servicing d I

MEON - SNy TRAFVENTEN - 20000 1 Oct, 5 25046150 ple o sic Electronic Radio Amateur Licence

1

Yyl S ey opd (s P Engineering (City & Guilds) [J | Exam (City & Guilds) a

UMF. PRESCALER Sept ¥ mm Lo

ADD ON BFO. nc. Cat osns con Aug %5 fizes swp @ I Electrical Engineering [ | car Mechanics 0 I

AL TESTER July 85 0% SLi640 5]

BATTERY CHARGER CONTROLLER Juna 85 s so T lElect:‘écﬂal Contracting/ o Computer

TRIAMBIC KEYER Feb 85 £1645 sta

EUCAF w2 o o & s i o1 I lE;C : jon S Programming 0 I

R Srna: TRARH relion i T E over 40 'O’ and ‘A’ level subjects O

COIL FORMERS + CORES. (Simple SOMH; Comverter)  Sept 86 270 per set izt s I |
PLEASE ADD P& AND 15% VAT TO TOTAL ORDERS.  TELEPHONE ORDERS Seul B
&P 10y unies seperhed Arce mwmmnmmw—:nmm ) Address scode

[unbess otherwise specified), including PCE (or wuhm ali camponents pad hardware of POt CPL Eul:m [ International Corresoondence hoals Du{:l EES 47, 3127314 High St., Sutton,

Soarthdean Close. Hemlington, Msddbesbenugh, Cleveland l'SI!‘l Tel. 0642 551157, Dther kits phus & wide ramge of SurravSlM 1PR. Tel: 01-643 9568 ml]d 221 7926 (24hrs)
texl goar, hardware. eic. Free price list available on request Goods nonmally dispatched withn 14 days. 'h— — — — e S— — e E—— -
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BN YOUR LOCAL DEALERS I

STOKE ON TRENT
MRZ
COMMUNICATIONS
LTD

ICOM - Amateur/PMR/Marine/Air.
YAESU - Amateur MRZ Desk PSU
for ICOM/YAESU Portables.
UK and EXPORT

Tel: (0782) 619658

IRELAND
Radcom Electronics

Approved dealer for Icom,
Yaesu and most accessories

25 Riversfield
Midleton, Co. Cork,
Ireland
Tel: 021 632725/632804

WORCESTERSHIRE

A. Kelly Electronics and

Communications Equipment
RSGB Publications, Mutek, DRAE,

Microwave Modules, Starmaster Keys,

TAL Aerials, ALINCO. We buy and sell
second hand equipment.
3 Stoke Road, Aston Fields,
Bromsgrove, Worcs. B60 3EQ.
Tel: 0527 71165

{Open & days a week, evemngs by A

ESSEX

Selectronic
The UK's leading suppliers of
934MHz personal radio
equipment
203 High Street, Canvey
Island, Essex

Tel: 0268 691481
(Open Mon-Sat 9-5.30)

radio equipment also in stock

HERNE BAY

Thanet Electronics
The Official Icom importer
2 Stanley Road
Heme Bay, Kent
CT6 5SH
Tel: 0227 369464

(Open Mon-Sat 9-5.30,

SOUTHAMPTON

South Midlands
Communications
Official Yaesu Importer

S.M. House, School Close,
Chandlers Ford Industrial Estate,
Eastleigh Hants S05 3BY.

PORTSMOUTH
Telecomms

Importers of the Nevada
range of 934MHz equipment

189, London Road,
North End, Portsmouth,
Hants, P02 9AE

DEVON

Reg. Ward & Co. Lid.

The South-West's largest amateur
radio stockist. Approved dealer for
Trio, Yaesu and Icom
1 Western Parade,
West Street, Axminster,
Devon, EX13 5NY
Tel: 0297 34918

{Mon-Fri 930-530, Sat 9:30-4:30)

(Mon-Sat 9.30-5.30. Closed Thurs)

{Mail order a speciality)

except Thurs 9-1) Tel: 04215 55111 Tel: 0705 662145 {Closed 1:00-2:00 and all day Monday)
BUCKINGHAMSHIRE TYNE & WEAR LONDON DERBYSHIRE
Photo-Acoustics Ltd. ESR Elem'":ts AMCOMM/ARE Lowe Electronics
Approved Trio, Yaesu and - poRG: Approved dealer for Yaesu The official importer of the
Icom dealer (part exchange Official North East dealer for and. lcom TRIO range of equipment (See
always welcome) VELLEMAN KIT . main ad. for the full list of all
Station Road, Cullercoats 373 Uxbridge Road, our shops)
58 High Street, Newport Pagnell, North Shields, London W3 9RN
Buckinghamshire MK16 8AQ Tyne & Wear NE30 4PQ Tel: 01-992 5765 Chesterfield Road, Matlock,
Tel: 0908 610625 Tel: 091 251 4363 ’ Derbyshire, DE4 5LE

Tel: 0629 2817/2430/4057

LONDON INDEX TO ADVERTISERS
Hen AC E!ErﬂromcSems Ergklegdeectrmcs i &P Electromes Lid............ 70 :a:;l Shgfk b i ;g
AH Su L Electronics andam Electronics -
v AR.E. Communications RSTValve............cconiisiinnn 13
2TMHZ/934MHz Rigs & Aerial Techmiues.. g:bongEIaE:‘t;%mcs B lg Kanga Products L
accessories in stock. AKD. oo wsbury Electronics cino8 ¢ SEMasesssrene e
Lists — S.AE. (A4) - 26 Allweld Engineenng .. Dresster . o1 Lowe Electronics . 2.3.8 Smeldlan(!sCOmmunnahomzi 5 6
ists — S.AE. (Ad) p Ameommo ARE SpearumOomrrmmcamns [
Full catal (TG/P) - Elliott Electronics e 12 Si 67
ull catalogue ; tephens James ...
| SAE £1.00 Maplin Electronic Supples Cover 4
arge oAt Ll Birkett, J SR 8 Garex .. e 12 Technical Info Services
404 Edgware Road, BlackstarLtd. ..o 12 Golledge PR Electronics ... 70 Mo 20 TechnicalSoftware. .. N
London W2 1ED gr:mousrsl Elociionios. 't HamgearElectoncs ... 69 MHElectonics ... ... “ 7y Telecomms ... ;
Tel: 01-724 Bunacamp g3 Howes.CM Communications.... 8  MicrowaveModules o 13\ Rea&Co..
(Open 6 days a week) LCS. Intertext ... 7 Waters& Stanlon ... 67
Ca Kits..... 63  ICOMThanetElectiones....36,37.71 RAS. Noftingham ... 12 Withers, B. Communications. 22, 23
Colomor Electronics ... 69  Inlerbooks 8 Rado Component Specialists ... 71 W.P.Publications.......

RADIO SHACK SAVES YOU MONEY ON SCANNERS!

THE FINEST EVER SCANNER AT AN UNBEATABLE PRICE Also still available
25-520, 760-1300 MHz, 300 MEMORIES ALL FOR £329.95 BE-200C7 16 CHANNEL SCAMER

This wonderful new scanner not only has all the facilities found on ordinary scanners, such
as: scan, search, lockout, delay, priority, adjustable speed and direct entry keyboard but it
also has these additional features:

Continuous tuning from 25 to 520 MHz and 760 to 1300 MHz 300 permanent memories in
ten banks of 30 plus an additional ten channels used for temporary storage when in search
mode. Switchable audio squelch allows you to ignore blank carriers. Three reception
modes, AM, FM, (Wide) and FM Narmw{ Adjustable step size, 5kHz, 12.5 kHz and 50
kHz. Sensitivity (NFM) 0.5uV for 20dB S/N up to 1100 MHz Extremely attractive,
information packed blue LCD display Headphone jack socket, tape recorder socket, external
speake{ sgcket, attenuator switch, 240 Volt operation and 13.8 VDC with optional mobile
power lead.

PRO-2004 in stock now
Postand packaging...................ocooevveceieceiieeeees e enenes O HD

- RADIO SHACK LTD
T

£189-95" NOW SAVE £40
£159.95 (CP&P £3.45)

188 BROADHURST GARDENS,
LONDON NW6 3AY

(Just around the corner from West Hampstead Station on the Jubilee Line)

Giro Account No. 588 7151 Telephone: 01-624 7174 Telex: 23718

Published on the second Thursday of cach month by PW Publishing Limited, Encleo House, The Ouay, Poole, Dorset BHIS IPP. Printed in Englund by Benham & Co Limited, Colchester, Essex.
Distributed by COMAG. T wistock Road, West Dra lf on, Middlesex UB7 70E. tdc_‘p one West Dray'on 44055, Telex 8813787 Sole Apents for Australia ind Nun Fealand - Gordon and Goteh (Asia)
Lt : Sowth Africa - Central News Agency Lid. Subseriptions INLAND £13 and OVERSEAS (hy surface mail) £15, payable 1w PRACTICAL WIRE . Subscription Departiment. Competition
Howse, Farndon Road. Market Harborough, Leicestershire LE16 ONR. PRACTICAL WIRELESS i sold subject 1o the following conditions, mamely that it sh; il not. without the written consent of the

Pubilishers first having been given. be lent, resold. hired out or otherwise disposed of by way of Trade at more than the recommended selling price shown on the cover, and that it shall not be lent, resold,
R out or otherwise disposed of in o mutilsted condition or in any unauthorised cover by way of Trade, or affixed 1o or as pan of any publication or advertising, literary or pectorial matter whatsoever



CB ............. £2
AMATEUR ...

| Have you tried this exciting new band yet? Available for private I mn_g \;; can now offer this

of business use. by simply purchasing a £10 icence from any | and ncludes | superbly sensitive handheld at &

posi office. Range s from 10+ 250 miles according to your
| \ocation and WX conditions all'time low price. Unit covers 2 Mty

\ " | | Ham Band Plus 142-1 49 Mhz
i (For Export)
‘lﬂ Yesp \ @ Aepoater Shift )

> e | @ HilLow power 12+ 112 Watts

-
hoeces = : - . — (—_acr‘.yal-;up‘JllecICWI&-C‘.\arg?ﬂblaDaﬁer\'
~ - @

kg A WX
AN f pack and free mains charger unt

L)
THEDELTA 1S ASTATE OF THE ART TRANSCEIVER AND

NOW IN USE BY OVER 70% OF 934 MHz ENTHUSIASTS MOD. B110

! L 5 i \ PA 21 P
FEATURES: @ Scan facility 144 MHz 110 Watt FM Plus Low Moise
16 \ | pra-amplitier Switcheable
channel memory/scan
@ Sensitive AX \ | moD. Ba2
| 144 MHz 40 Walt FM Mabile AMP
] SEE OUR MHCATMDOUE FOR FULL RA! GE

PTM-E Mag Mount TdBi Antenna £49.72
P714R-E GTR Mount 7dBi Antenna £49.72
PA7-E Base C ¢ TdBi Antenna £67.75
11dBi Antenna £79
T ent Beam 1806 Antenna £39
HRA 934L e Pre-amp £139.95
HAA 200 Masthead Pre-amp £139.95
PLUS MANY MORE ITEMS 4
Send £1 for our full 934 Mhz catalogue. | A jif dbanal2-30 MH. models
—— — \DEAL FOR ATU's OR AMPLIFIERS UP TO W Il amp ‘J?'Sggcgi:ama ‘3:‘ 1} P f; e
TC 500 26-500 ¢F £28 (€2 p.&P.) are tuned for 7 centre freq. Should you
TC 250 13-250 pF £19.95 (€1 p-&p.) require a lower freq. 1e. 28.5 MHz p"’“‘i\.‘“ﬂ“ﬁ
s <tate when ordering. Export models == rL
available for 26-30 MHz >
F INDUCTOR T
ANV 5
Q‘ 1. . g 76 Warls FM (150W P EP )
- 4 - - L INPUT:- 0510 Watls
%, (C1pg., > : i i ;
- D.) . ¥ SWITCHABLE - Class AB. Class €
EITYI LY SUPPLY;- 138 voll
| REMOTE CONTROL FACILITY

W L

Sunabie tof 1 KW ATU
Frequency: 1 8. 30MHZ
IND 265 uH " E LI S ’
SIZE ' x 10'2 7 14% C.T EMOD 737 SOW FM (BO0W P E.P ) £44.76
)¢ CTE MOD 767 BOWFM (150WP EP ] £49.90
?Eaiig:n PLE e£5é’—' 1€ MOD 757 150WFM(300WP E P | (3-30MHz). £116.87
: ~e00_ & ROLLE > | A £ REMOTE CONTROL FACILITY
M | tcas0 TCS00. & ROLLER COASTER Z (€2 - ABOVE MODELS HAV R |
G:Iipowen : NN ('L')y\:p‘_i"—r'g chE /;"“"i." [ BLUS CLASS AB & CLASS C SWITCHING \NOT MOD. T37)
) L e ETAGI BaS 25W FM (26-30MHz) £23.72
ZETAGIB|50 'l'DWFMl‘EvOWPE P) £49.96
ETAGI BI00 200W FM (400W P E P ) 2:30 Mnz £136
|3 Element) 70-500MHZ L VADA TC35 DX 25W FM (WILOW PASS FILTER) £23.99

L v ;. g
ZETAGIB132 SOLID STATE [240WPEP ] 2.30MHz . E118
e, 3
~£2 -
o 29 b
Recewes B bands plus aircratt © fyyq ‘\\\\
nnals, pronty 3 ]

W and lighted display
2 N8B 174 MHZ | A06-512 Mz |

A very acpuraté unit for the service
dept, Of discernng anthusiast 1 Q ALl 1 \ i
FREQ:- 05MHz-500MHZ g :
p H T = T

POWER:- 150 Watt Max in 3 : L a9MH | -.3?” e,

ranges 0-3. 0-15, 0-150W NEVAD/ & ) _4523-995;
Base recever -0 y | 1x = i L <
COvers L " 74, L

66-BBMHZ .
1 AMHZ
1874MH or the enthusiast who wanis e : . T FOWER AMPLIFIER
very best A twin mater unit ) _ INPUT:- 1-4 Walts : I
with push butlon cantral for QUTPUT.- 25-30 Watts e——Ntvaca
sither 75 OHM or 50 QHM cable 2 SUPPLY:- 138V DC :
o 1o 2
POWER:- Up to 2k - £41 Wy . Can be centred on 296 MHz or
= . 285 MHz (state which) A ngw top quality amp which now
2 features harmonic filter 1o reduce Narmanic [s10
TN

FREQ:- 10Hz 35GHz
SENSITIVITY:- 43my a1 1GHz
Mesle e A supeniar low noise pre-amplihier

) DISPLAY;- 8 Digit = 2
d‘nl”n . o1z Vol DC. g or 2aMHz FM operation
yanable gain -6dB's to

=~ 4 o .
= £379 : ‘r( ‘// = . 1808's suitabie for use

MTMUnNICANGNS 10K H 2z 30MHZ with ?‘, . . with 1 Lk w25
~ = 53 ith transcewers Ul
HANNT =£139 f : Waits outoul Yool

-processor cantrolied memory
p ?W

HOTLINE (24 HOURS)

0705662145

189 LONDON ROAD, PORTSMOUTH,

HANTS, PO2 9
TELEX 869107 TELCO,&?%

USE YOUR CREDI

= CARD (AME RICAN E XPHE &

) FOR IMMEDIATE DESPATC 1o

TRADE ENQUIRIES WELCOME




IN METERS ....
E'RE MILES AHEAD

Pocket
personal oMM

[DC7AC]

A pPocket Digital Multimeter
A calculator size autoranging DMM which
reads 1mV-400V DC, TmV-400V AC, 0.1Q-
2MQ and has a continuity buzzer.
Overall size only 120 x 75 x 15mm.
Order Code YN78K Price £24.95

‘ Hobby Digital Multimeter
A very high quality multimeter at a very low
price! 14 selectable ranges covering AC and
DC volts, DC current and resistance. Also has a
diode junction test range.
Order Code YM63T Price £28.95

Auto Ranging Digital Multimeter >
with Transistor Tester

A 6 position rotary switch selects off, volts,
ohms/continuity, 20M(}, 200mA/h¢ or 10A.
Features include display hold, NPN and PNP
transistor tester, autorange override and low
battery indication.

Order Code YM64U Price £45.95

All prices include VAT. Please add 50p towards postage.
Prices firm until 9th May 1987. Subject to availability.

L/ 4 4let el ELECTRONIC SUPPLIES LTD.

Mail Order: P.O. Box 3, Rayleigh, Essex SS6 8LR. Tel: Southend (0702) Sales: 554161, b el
Enquiries: 552911; Trade sales: 554171, Trade enquiries: 552961. W.H. Smith for just £1.50
Shops Or to receive your copy by

Birmingham: Lynton Square, Perry Barr. Telephone: 021 356 7292.

London: 159-161 King Street, Hammersmith W6. Telephone: 01 748 0926.
Manchester: 8 Oxford Road. Telephone: 061 236 0281,

Southampton: 46-48 Bevois Valley Road. Telephone: 0703 225831.
Southend-on-Sea: 282-284 London Road, Westcliff-on-Sea, Essex. Tel: 0702 554000.
All shops except Manchester closed all day Monday.

post just send £1.50 + 40p

p & p to Mail Order address.
If you live outside the

U.K. please send £2.50 or 11
International Reply Coupons.
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