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For all two-way radio enthusiasts 

Construction: 
A Vertical Loop Aerial for 2m FM 

Picketts Lock: 
The First London Amateur Radio Show 
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THE ORIGINAL SURPLUS WONDERLAND! 
MONITORS 

MONOCHROME MONITORS 

THIS MONTH'S SPECIAL! 
NEW 51/4 Inch from £20.051 

1 here has never been a deal like this onel 
Brand apanking new & boxed monitors Massive purchases of standard 51/4" drives enables us to 
from NEC. normally selling at about £ 140i Present prime product at industry beating low prices' All units 
These are over- engineered for ultra (unless stated) are removed from often brand new equipment 
reliability. 9' green screen composite input and are fully tested,aligned and shipped to you with a 90 day 

with etched non-glare screen plus switch- 
guarantee and operate from + 5 & + 12vdc, are of standard size 

able highlow impedance Input and output and accept tshe standard 34 way connector. 
A405. BRAND NEW £29.95(B) 

for daisy- chaining. 3 front controls and 6 at rear. Standard BNC TANDON TI11100-2A IBM compatible DS £39.95(B) 
sockets. Beautiful high contrast screen a-xi attractive case with TANDON TM101-4 80 Track DS £49.95(B) 
carrying ledge. Perfect as a main or backup monitor and for CANON,TEC etc.DS half height.State 40 or 80T £75.00(B) 
cluentnY users' £39.95 each (D) or 5 for ri 85 (-(0) 0) TEAC FD-55-F.40-80 DS half height. BRAND NEW £99.00(B) 

CALL FOR_INSCOUNIS_ON QUANTITIES! 31/2  INCH BRAND NEW AT £19.9511 
Zenith ZWA-1240-EA brand new & boxed 12" amber flat screen Never before seen price for a 31,2" drive. Standard size believed 
with optional swivel and tilt base. Sunflex filter with dark tint, to be by Canon. Brand new and packaged - mint condition' 40 

track SS, run from +5 & + 12vdc with standard power connec-Standard TTL PC compatible. 18 mhz bandwidth. Very attractive 
"state of the art tapered grey case. Standard 9 pin D plug for Only  £19.95 or 2 for £34.50(B) 

(supplied) on 1 metre cord and mains cord terminated with IEC CHOOSE YOUR 8 INCH! 

connector. 240 volts complete with operations manual. An ab- Shugart 800/801 SS refurbished & tested 

solute gift at: £59 (A) 1W£500 (G). Swivel/tilt base £4.95. Shugart 851 double sided refurbished & tested 
Mitsubishi M2804-63 double sided switchabie 

Very high resolution, fully cased 14" green or amber screen hard or soft sectors- BRAND NEW 
monitor with non-glare screen and swivel/tilt base. The very 
latest technology at the very lowest price' Fully compatible and 
plug compatible with all IBM PCs and clones fitted wtth a high 
res Hercules or equivalent cardl Enables superb graphics and 
resolution, all at a give away price. Has many extra features 
including aux + 5 & 12v DC outputs to power at least 2 disk drives, 
if your PC power supply is getting hot' Supplied BRAND NEW 
and boxed. State whether amber or green screen required. 
Amber .L79 Green . ..... -£69 II 

FLOPPY DISK DRIVES 
BARGAINS GALORE! 

Wang green screen 12" chassis monitor wiTt7 composi e video 
input. Adjustable for tilt. Requires 12 vdc. Brand new and boxed 
in perfect condition. Only £39 each or 2 for £75 (F) 
Motorola M1000-1005 black & white compact chassis measur-
ing only 11.6H x 12W x 22D. Ideal for CCTV or computer 
applications. Accepts standard composite or individual H & V 
syncs. Needs 12vdc at only 0.8a. Some units may have minor 
screen blemishes. Fully tested with 30 day guarantee and full 
data. £29.00(C) 
Fully cased as above in attractive moulded desk standing 
swivel. Dim 12 x 14.5 x 26cm. £39.00(C) 
JVC 751 ultra compact chassis monitor for 12vdc 0.7a, Dim 11 
x 14 a 18cm. Simple DIY data Inducted to convert to composite 
video input . Full data. BRAND NEW £65.00(B) 
20" Black & white monitors by Aztek, Cotron & National. All 
solid state. fully cased monitors ideal for all types of AV or CCTV 
applications. Standard composite video inputs with integral 
audio amp and speaker. Sold In good used condition - fully tested 
with 90 day guarantee. £85.00(F) 

COLOUR MONITORS 
Decca 1r 80 budget range colour monitor. Features a PIL tube, 
beautiful teak style case and guaranteed 80 column resolution, 
features usually seen only on colour monitors costing 3 times 
our pricel Ready to connect to most computers or video outputs. 
75i1 composite input with integral audio amp & speaker. Fully 
tested surplus, sold in little or hardly used condition with 90 day 
full RTB guarantee. Ideal for use with video recorder or our 
Telebox ST, and other audio visual uses. £99(E) 3/£275(G) 

HI-DEFINITION COLOUR MONITORS 

Brand new Centronic 14* monitor for IBM PC and compatibles 
at a lower than ever prioel Completely CGA equivalent. Hi -res 
Mitsubushi 0.42 dot pitch giving 669 x 507 pixels. Big 28 Mhz 
bandwidth. A super monitor in attractive style moulded case.Full 
90 day guarantee. Only n49 (E) 

20",22" and 26" AV SPECIALS 
Superbly made UK manufacture. PIL all solid state colour 
monitors, complete with composite video & sound Inputs. Attrac-
tive teak style case. Perfect for Schools,Shops,Disco, Clubs. 
In EXCELLENT little used condition with full 90 day guarantee. 

20"....£155 22"....£170 26"....£185 (F) 
COMPUTER SYSTEMS 

TATUNG PC2000. Blg brother of the famous Einstein. The 
TPC2000 Professional 3 piece system comprises: Quality high 
resolution Green 12' monitor. Sculptured 92 key keyboard and 
plinth unit containing Z80A CPU and all control circuits. PLUS 2 
Integral TEAC 5.2580 track double sided disk drives. Generous 
other features include dual 8 IBM format disk drive support. 
Serial and parallel outputs, full expansion port, 64K ram and 
ready to run software. Supplied complete with CP/M, Wordstar 
and Basic. Brand new and covered by our famous 90 day 
guarantee and backup. Normal • rice of this unit is over £ 14001 

Our rice.... on .......£299 (E) 

£125.00(E) 
£195.00(E) 

£250.00(E) 

SPECIAL OFFERS!! 
Dual 9" drives with 2 megabyte capacity housed in a smart c.ca 
with built In power supplyl Only £499.00 (F) 
Ideal as exterior drives1 
End of line purchase scoop! Brand new NEC 02246 8" 85 
megabyte of hard disk storagel Full CPU control and industry 
standard SMD interface. Ultra hi speed transfer and access time 
leaves the good old ST506 Interface standing. In mint condition 
and comes complete with manual. Only £399(E) 

MAINS SUPPRESSORS & FILTERS 
The " Filtan" from Crotan is a British made high current mains 
spike suppressor and RF filter in one, capable of handling up 
to 1 0 amps' The attractive case has an integral 13 amp socket 
for your equipment plug and a flying lead terminates in a quality 
plug (to BS 1363A standard) to go to the mains socket. There 
is an internal fuse plus one in the plug. Two LED Indicators, one 
f or power on and the other lights if the internal fuse fails. Dims:6" 
x 3" x 2. Brand new. Distributor's price - £65.001 Continental 
plug version Fill-C. Either only £15.95 each or 2 for £29.95 (B) 
Belling-Lee type L2127 mains RFI filters rated at 250 volts 3 
amps maximum. Comes complete with a built in mains cable 
(English coding), and a three pin miniature non- reversible sock-
et and a mating plug, to go to the equipment. Ideal for those 
who are bugged by RF Interference. Very compact. Dims 3-1/8" 
x 2.5" x 1.5" £3.95 each or 3 for £10 A) 

IBM KEYBOARD DEALS 
A replacement or backup keyboard, switchabie for IBM PC, 
PC-XT or PC-AT. LED's for Caps,Scroll & Num Locks. Standard 
84 keyboard layout. Made by NCR for the English & US markets. 
Absolutely standard. Brand new & boxed with manual and key 
template for user slogans on the function keys. Attractive 
beige,grey and cream finish, with the usual retractable legs 
unrneath. A generous length of curly cord, terminating in the 
standard 5 pin DIN plug. A beautiful clean piece of manufac-
turers surplus. What a deall £49 (B) 5/£225 (D) 

Brand new and boxed 84 key PC-AT keyboards in standard IBM 
grey with very attractive mottled finish and "dicky" solid feel 
keys. 10 function keys on side. English layout and £ sign. Green 
LEDs for Caps, Scroll & Num locks. £29.95 (B) 5/£135 (D) 

CALL FOR DISCOUNTS ON HIGHER QUANTITIES! 

RECHARGEABLE BATTERIES 
LEAD ACID 

Maintenance free reeled long life. Type A300. 
12 volts 12 volts 3 amp/hours £13.95(A) 
6 volts 6 volts3 amp/hours £ 9.95(A) 
12 volts Centre tapped 1.8 amp hours. RFE £ 5.95(A) 
12 volts 12 volts 24 amp hours. A200. REF. £29.00(Eit 

NICKEL CADMIUM 
Quality 12v 4-ah cell pack. Originally made for the Technicololor 
video company. Contains 10 GE top quality D nicad cells in a 
smart robust case with a DC output connector. Ideal for portable 
equipment. Brand new. £19.95(B) 
Ex-equipment NICAD cells by GE. Removed from equipment 
and in good, used condition: D size 4ah 4 for £5(B) 

F size 7ah 6 for £8(B) 

SPECIAL INTEREST 

ANALOG to DIGITAL and DIGITAL to 
ANALOG CONVERTERS 

Brand new and boxed Arridek 
ADA-200 analog to digital and 
digital to analog converter pack-
ed full of features: interfaces to 
most popular PC's; 2 channel 
input & output by software selec-
tion; integral input/output filters and address decoder; input 
pre- amp: over-level detecten trigger signal detecier circuit; 
expansion availability and more. Input level 25my to 50v p- p. 
Max. sampling frequency is 4-4khz and input gain variable to 
200 times. Designed for use with almost any personal com-
puter, allowing conversion of analog signals to digital data for 
processing by the computer plus conversion back to analog 
signals. The 26 page manual supplied includes data on the 
correct connection to various CPU's including the 8080. Z-80, 
6800,6502 and 6809 families plus data and schematics f or user 
modification of I/O filter cut-off frequencies. Complete with 50 
way ribbon cable and edge connector to go to the computer and 
power cable. All for a fraction of the regular pricel £49.95 (C) 

POWER SUPPLIES 
All PSUs 220-240vac input and are BRAND NEW unless 
stated. Many types ranging from 3v to 10kv always In stock. 
Fine OP-8619 20 watts switch mode. +5v @ 2a. + 12v @ la. 
-12ve 0.1a. 5" x 3"x 1-1/2. £15.95(B) 
Astec AC-8151 40 watts. Switch mode. +5v @ 2.5a. + 12v @ 
2a. - 12v @ 0.1a. 6-1/4- x e x 1-3/4. £19.95(B) 
Greendale 19ABOE 60 watts switch mode.+5v e 6a,..t12v 
la.±15v la. RFE and fully tested.11 x 20 x5.5cms. £24.95(C) 
Conver AC130. 130 watt hi-grade VDE spec.Switch mode.+5v 
e 15a.- 5v la..t.12v @ 6a.27 s 12.5x 6.5cms £49.95(C) 
Boshart 13090.Switch mode.Ideal for drives & system. +5v@ 
6a, + 12v e 2.5a, - 12v @ 0.5a, - 5v e 0.5a. £29.95(B) 
Fernell G6/40A. Switch mode. 5v e 40a.Encased £95.00(C) 
Famell G245S. As above but 24v e 5a. £65.00(C) 

COOLING FANS 
Please *pacify 110 or 240 volts for AC fans. 

3 inch AC. 11/2 ' thick £ 8.50(B) 
31/2 inch AC ETRI slimline.Only 1" thick. £ 9.95(B) 
4 inch AC 110/240v 11,2" thick. £10.95(B) 
4 inch AC 1 1/2 " thick £ 9.95(B) 
10 inch Round.31/2  thick. Rotron 110v £10.95(B) 
62 riun DC r thick.No.812 for 6/12v.814 24v £15.95(A) 
92 mm DC 12v. 18 mm thick. £14.95(A) 
4 inch DC 12v, 12w 11/2" thick £12.50(B) 
4 inch DC 24v 8w. 1" thick. £14.50(81 

THE AMAZING TELEBOX! 
Converts your colour monitor into a 

:x:isire .ree QUALJTY COLOUR TVII 
tb. TV SOUND 

& VIDEO 
TUNER! 

Brand new high quality, fully cased, 7 channel UHF PAL TV tuner 
system. Unit simply connects to your TV aerial socket and colour 
video monitor tu ming same into a fabulous colour TV. Dont worry 
if your monitor does nt have sound, the TELEBOX even has an 
integral audio amp for driving a speaker pus an auxiliary output 
for Headphones or Hi Ft system etc. Many other features: LED 
Status indicator, Smart moulded case, Mains powered, Built to 
BS safety specs. Many other uses for TV sound or video etc. 
Supplied BRAND NEW with full 1 year guarantee. 

Teiebox ST for composite video input monitors £29.95(B) 
Teiebox STL as ST but with integral speaker £34.95(B) 

Telebox NOT for anaJo_que R0113 monitors £65.95(B) 
suitable for IMt1 or Clone type colour monitors. 

PAL overseas version • ease call. SECAM not available. 

BRAND NEW PRINTERS 
Epson MX-80 FT One of the most popular printers aroundi 
Bi-directional printing with full logic seeking. 9 x 9 dot matrix for 
enlarged,bold,condensed etc. Standard parallel interface. Brand 
label removed from front. Handles tractor,fanfold and individual 
paper. OK with IBM PC and most others. A tremendous buyl 
FORA LJAITEDT1ME ONLY .£129.00 (E) 
DED DPG21 miniature ball point pen printer plotter mechanism 
with full 40 characters per line. Complete with data sheet which 
includes circuit diagrams for sir iple driver electronics £49(B) 
Centronics 150 aeries. Always known for their reliabilty in 
continuous use - real workhorses in any environment. Fast 150 

Hitachi 10 pen A3 plotter - HPGL - New £ 495 cps with 4 fonts and choice of interfaces. 
Trio 0-18 vdc bench PSU. 30 amps. New £ 470 150-SN up to 9.5' paper £155.00(E) 

e go a reme y is rPe ar DEC VAX11/750 inc. 2 Meg Ram DZ and full documentation, in 150-SW up to 14.5  paper £199.00rE) 
Master Systems 2J12 microprocessor controlled V22 ful duplex brand new condition' £3900 Specify whether serial or parallel required. 

CALL FOR THE MANY OTHERS IN STOCK 

INCLUDING DAISY WHEELS. 

1200 baud modem - we can now bring them to you at half last Calcomp 1036 large drum 3 pen plotter 
advertised price! Fully BT approved unit, provides standard Thuriby LA 160A logic analyser 
V22 high speed data comm. which at 120 cps, can save your 1 Skw 115v 60hz power source 

£ 650 
£ 275 
£ 950 

phone bill and connect time by a staggering 75%l Ultra slim 45 
mm high. Full teatured with LED status indicators remote We Kerr RA200 audio real time freq.res.analyser. £3000 

VG Electronics 1033 Teletext Bridge £3750 
error diagnostics. Sync or Async use; speech or data switching; Tektronics R140 NTSC TV test slnal standard. £ 875 
built in 240v mains supply and 2 wire connection to BT. Units Sony KTX 1000 Videotex system - and new 
are in used but good condition. Fully tested prior despatch, with DEC LS11(02 CPU board 
data and a full 90 day guarantee. What more can you ask tor - ADDS zuzu VDU terminals -brand new 
and at this pncell ONLY £69 (D) 

LfIRGE QUANTITIES OF OSCILLOSCOPES (IMP TEST GEAR ALWAYS AVAIU1BLE - CALL NOW! 

Visit our Shop - Technical help always on hand 

plus many un-advertised specials You can buy a 

colour television for as little as £29! Come and 

join the gang at 215 Whitehorse Lane! 

£ 790 
£ 150 
£ 225 
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MAIL ORDF-R & OFFICES 
Open Mon-Fri 9.00-5.30 

Dept AR, 32 BiggIn Way, 
Upper Norwood, 

London SE19 3XF. 

LONDON SHOP 
100's of bargains! 

Open Mon-Sat 9-5.30 
215 Whitehorse Lane, 

South Norwood, 
London, SE25 . 

ISTEL 0 The Origin 
Free dial-up database! 

1000's of items+Info On Line 
300 bd 081-679-1888, 

1200/75 bd 081-679-6183, 
200/1200 bd 081-679-876 

ALL ENQUIRIES 

081-679-4414 
Fax- 081-679-1927 

Telex- 894502 

-Electronics- NI prices for UK Mainland. UK customers add 15% N• AT to TOTAL order a mouri . Minimum order £10. PO orders from Governrnent,Universities,  s & Local Authorities [1  
welcome-minimum account order £a5 Carriage charges ( A).£2 00 (B)=f4 50 ICI.S.:9 50 ( D).fl 0 00 (E).E1 200 ( F).£17 oo (G).Call All goods supplied subject to cis 1 
standard Conditions of Sale and untess °thew. statedguararteed tor 90 days All guararrtees on a returri to base basis We reserve the right to change prices 8 specifications 1 
without pnor notice Orders accepted subject to stock Ouotatiors willingty given for hasher quarrtities than those stated Bulk surplus always regtired for cash . 
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PHONE 
0474 560521 

FAX 
0474 333762 

Semiconductors  
ric 21! 
ACI26 
A(127 
ACI28 
AC 128K 
AC141 
AC I41K 
AC 142K 
AL I /6K 
ACI87 
AC I87K 
AC188 
AC I88K 
ACYI7 
AD142 
AD149 
ADI61 
ADI62 
46106 
AF 1 1 4 
Al I I 5 
AFII6 
AFII7 
41118 
AF 121 
41124 
AF 175 
All26 
AF 177 
Al 139 
AF I 50 
AH 1B 78 
40239 
45921 
kW/ 

0.30 
0.45 
0.211 
128 
132 
1121 
0.34 
0.45 
0.31 
0.25 
8.28 
8.25 
Oil 
1.15 
230 
130 
030 
1150 
530 
2.50 
1.95 
2.50 
2.50 
1.50 
0.60 
0.65 
0.65 
0.15 
0.65 
0.40 
0.60 
1.95 
0.42 
0.85 
1.50 

AU 1 06 
BC107A 
8(1078 
8000 
8C1088 
BC 109 
BC 1098 
BC 114A 
8C115 
B(1 1 6A 
8(117 
BC119 
BC125 
8(140 
BC141 
13(142 
8(143 
8(1478 
9(1484 
BC 149 
8(153 
8(157 
8(159 
EIC161 
8(1708 
8(171 
8(1728 
BC17313 
BC174 
BC177 
8(178 
8(182 
8(18258 
8(183 
8(1831 

4.95 
0.11 
0.11 
0.10 
0.12 
110 
0.12 
0.09 
0.55 
0.50 
0.19 
0.24 
0.25 
0.31 
0.25 
0.21 
0.24 
0.12 
0.09 
0.09 
0.30 
0.12 
0.09 
0.35 
0.15 
0.09 
0.10 
0.10 
0.09 
0.15 
0.15 
0.10 
0.10 
OIS 
0.81 

8C184LB 0.89 
BC204 0.25 
BC 207E1 0.25 
BC 2088 0.20 
8(212 0.09 
EX2121 cur 
8(213 0.09 
9(2131 0.09 
9(214 0.09 
B(214( 0.09 
13(2141 0.09 
8(2378 0.15 
13(238 0.15 
BC239 0.15 
BC251 A 0.15 
BC2S2A 0.15 
8(758 0.25 
BC 238A 0.39 
BC284 0.30 
B(300 0.30 
13(301 0.30 
8(303 0.26 
8(30711 0.09 
8(327 0.10 
BC328 0.10 
EIC337 0.10 
8(338 0.09 
8C347A 0.13 
BC461 0.35 
BC478 0.20 
8(527 0.20 
BC547 0.10 
BC548 0.10 
13(5494 0.10 
8(550 0.14 
8(557 0.01 
BC 558 0.10 
BC639/10 0.30 
BCY33A 19.50 

P. M. COMPONENTS LTD TELEX 
SELECTRON HOUSE, SPRINGHEAD ENTERPRISE PARK 966371 

SPRINGHEAD RD, GRAVESEND, KENT DA11 8HD TOS-PM 

BD 115 
OBI 24P 
80131 
80132 
130133 
BD 135 
BD136 
130137 
BD I 38 
BD139 
BD 140 
BD144 
BDI 50( 
80159 
BDI60 
130166 
BDI 79 
80182 
80201 
B0202 
80203 
80204 
00222 
00223 
80225 
130232 
130233 
130236 
80237 
80242 
130246 
80376 
90379 
80410 
80434 
130436 
00437 
130438 
80510 

030 
0.59 
0.42 
0.42 
0.50 
0.30 
0.30 
0.32 
0.30 
0.32 
0.30 
1.10 
0.29 
0.65 
130 
0.50 
0.72 
0.70 
0.50 
0.50 
0.50 
0.70 
0.44 
0.59 
0.48 
0.35 
0.35 
0.49 
0.40 
0.65 
0.75 
0.32 
0.45 
0.65 
0.65 
0.60 
0.60 
0.75 
0.95 

80518 
80520 
8053.1 
80535 
80575 
130587 
BD588 
130698 
80101 
130702 
BD 707 
8(3%32 
BDX53B 
BfIlS 
81119 
8F 127 
81154 
8E158 
8E160 
06113 
81177 
(31178 
BF I 79 
8E180 
81181 
8E182 
8E183 
BF 1E14 
131185 
8E195 
Bf 197 
1311913 
91199 
81240 
81741 
136245 
BF 2561.( 
86257 

0.75 
0.65 
0.45 
0.45 
0.95 
0.95 
0.95 
1.50 
1.25 
1.25 
0.90 
130 
1.65 
0.35 
0.65 
0.39 
0.20 
022 
0.27 
0.22 
0.31 
0.26 
0.34 
0.21 
0.29 
0.29 
0.29 
0.35 
0.28 
011 
0.11 
0.16 
0.14 
0.20 
0.15 
0.30 
0.35 
en 

13E259 
8E271 
86071 
86273 
86 335 
8E336 
86337 
8E338 
BF355 
81362 
BF363 
86371 
136394 
86 472 
61423 
BF457 
86458 
BF467 
06 493 
1314995 
E114997 
86 839 
01840 
BFR81 
8E888 
EIF R90 
06 891 
BF 147 
E11143 
BFW10 
8FWI 1 
BFW16A 
BFW6 I 
BFW92 
BFX29 
81%84 
BF 085 
8FX86 
18118 

0.28 
0.28 
0.26 
0.111 
0.35 
0.34 
0.29 
0.32 
0.37 
0.38 
0.65 
0.25 
0.19 
0.32 
0.25 
0.32 
0.36 
0.611 
0.35 
0.23 
0.25 
0.23 
0.23 
0.25 
0.30 
130 
1.75 
0.35 
0.35 
0-S5 
0.75 
1.15 
0.60 
0.15 
0.30 
0.26 
0.32 
0.25 
1.35 

(36950 
86151 
136190 
131148 
89 103 
BRIM 
BR 103 
00303 0.95 
BRC4443 1.15 
88 039 0.45 
B5W64 0.95 
BSX60 1.25 
111100A/02 0.15 
81106 1.19 
BT 116 1.20 
BT119 3.15 
81120 1.65 
BU105 1.95 
NU1OB 1.69 
BUI24 
86125 
OU I 26 
BU204 
BU2135 
BU208 
BU208A 
01.12080 
BU326 
F10326S 
BU407 
00490 
B04260 
80500 
BUS084 
BU 576 
BU807 
BUY20 

0.32 
0.32 
0.77 
1.75 
0.45 
0.19 
0.55 

1.25 
1.25 
1.60 
1.55 
1.30 
0.95 
1.15 
1.35 
1.20 
1.50 
1.24 
1.50 
0.75 
2.25 
1.95 
1.90 
2.25 
2.15 

BUV41 2.30 
011111 2.50 

GEX542 9.50 
M13000 1.98 
M1E340 11.40 
MJE350 0.75 
1.11520 0.4* 
M112955 0.95 
MPSA13 0.29 
MPSA92 0.30 
MR1237 4.95 
MRF450A 15.95 
MR1453 17.30 
MRF154 2130 
MRF155 1730 
MR1475 2.95 
MRF477 14.95 
MR1479 530 
0(16W 2.50 
0(23 9.50 
0(25 1.50 
(X26 130 
0(28 530 
(X29 1.50 
0(32 5.50 
0(42 130 
0(44 1.25 
0(45 1.00 
0(70 1.00 
0(71 0.75 
0(72 2.50 
0(75 130 
0(01 1.00 
0(84 1.50 
0(139 12.50 
0(171 4.50 
OC200 4.50 
0(201 5.50 
0(205 10.00 

R200181 1.45 
R2009 230 
8201011 1.45 
82322 038 
8323 1166 
82540 2.48 
RCA 16029 015 
RCA 16039 0.115 
RCA16181 0.05 
RC/116334 0.90 
R(A)6335 0.15 
RCA 16572 0.15 
520600 0.95 
SKE5F 1.45 
160211 015 
16027Y 015 
1602W 0.15 
16036V 035 
190029 0.55 
190119 0.75 
190159 2.15 
1903.11/ 2.13 
190389 3.95 
TH915/80 2.25 
1)4915/85 2.25 
11P29 0.40 
11P29( 0.42 
TIP3CK 0.43 
TI931C 0.55 
TIP32( 0.42 
TIP33( 0.95 
11P34B 0.95 
116416 0.45 
TIP41( 0.45 
TIP42( 0.47 
11647 0.65 
TIP48 0.65 
TIP50 0,65 
TIPI 20 0.60 

116125 
910142 
TIP146 
116161 
1162955 
1163055 
11591 
TV106 
TVI06/2 
1010112 
2NI308 
2)417I1 
2N22I9 
2N2626 
282905 
2E13053 
2N3054 
2N3055 
2N3702 
2N3703 
2N3704 
213705 
213706 
213708 
213733 
713773 
213792 
214280 
284427 
2N4444 
2N5294 
2N5296 
2N5298 

2N5496 
295641 
2N5643 
256329 

045 
1.75 
2.75 
2.95 
0110 
035 
0.20 
130 
1.50 

16313 
1.35 
0.30 
0.28 
0.55 
0.40 
0.40 
039 
0.52 
0.12 
0.12 
0.12 
0.20 
0.12 
0.12 
9.50 
2.75 
1.35 
330 
1.95 
1.15 
0.42 
0.48 
0.60 
0.95 
16.50 
16.50 
0.95 

254 715 035 
25(495 0.80 
25C496 0111 
25(784 0.75 
2SC785 8.75 
25C789 035 
2SC93ID 0.95 
23C937 1.95 
25(1034 430 
25(1096 010 
25(1106 230 
2SCI124 0.95 
25(1162 0.95 
25C11729 2.20 
2SC1173 1.15 
2$(1306 1.75 
25C1364 0.50 
2X14134 2.50 
25(1449 030 
25(1628 
25(1678 
25(1945 
25(1953 
2SC1957 
25(1969 
25(1985 
2SC2028 
25(2029 
25(2078 
25C2091 
25(2098 
25(2166 
25(23)4 
25(2371 
25C9310 
25K19 0.55 
25K33 0.55 
3SK88 0.48 

0.75 
1.50 
3.75 
0.95 
0.80 
2.95 
130 
1.15 
1.95 
1.45 
0.85 
2.95 
1.95 
eso 
0.36 
0.95 

Integrated Circuits 
/01103 
AN I 24 
AN2I4 
AN2140 
AN236 
414239 
AN240P 
AN247 
AN260 
AN262 
AN264 
614271 
AN30 I 
AN303 
AN3I3 
AN3 I 5 
AN316 
AN33I 
AN342 
4143621 
0E612 
/016362 
AN7140 
AN7145 

230 
2.50 
230 
2.50 
1.95 
230 
210 
2.50 
2.95 
1.95 
230 
340 
195 
330 
2.95 
2.95 
3.95 
3.95 
295 
230 
2.15 
3.9$ 
3.30 
330 

AN7 I 4SM 3.95 
AN7150 2.9$ 
AN7I 51 230 
BA521 ISO 
CA13520 1.75 
CA3086 0.46 
(63123E 1.95 
CA313144 2.50 

CA3140s 2.50 
CA3140T 1.15 
ETT6016 2.50 
HA1137W 1.95 
FIA1156W 1.50 
HA1306 1.50 
HA1322 1.95 
HAI 339A 2.93 
HA1366W 2.73 
HA1406 1.95 
HA1551 2.95 
LA120I 0.95 
LA3201 0.93 
LA4101 0.93 

5A4 02 
LA4140 
LA403IP 
LA4403 
tA4420 
LA4422 
LA4430 
LA4461 
1(7120 
1(7130 
LC7131 
1(7137 
LM3230 
116324N 
LM380N 
LM380N8 
LM383T 
1/6390N 
1601011 
MS1551 
16515131 
M515211. 
MB3705 
MB3712 

130 
2.9$ 
1.95 
3.50 
3.50 
130 
2.30 
3.95 
3.25 
330 
5.50 
5.30 
4.95 
0.45 
1.50 
2.95 
2.95 
3.50 
3.15 
2.95 
2.30 
130 
130 
2.00 

M83756 
M(13071 
60(3109 
MC1327 
MC 13270 
MC13511 
MC13S2P 
MC1357 
MC1358 
MC1496 
M(1723 0.50 
60(3357 2.75 
MC34011 2.92 
MC14106P 2.95 
MC145113CP 730 
441.2318 
Mt 2328 
ML239 
MSMS807 
SAASCOA 
SAA1025 
SAA1251 
SA015010 
SAA5020 
SA83210 
SAS5605 
SASS7OS 
SA5580 

2.50 
1.00 
1.9$ 
1.70 
0.95 
1.75 
1.00 
2.35 
1.51 
175 

1.75 
2.50 
2.95 
1.75 
330 
7.25 
4.95 
5.35 
5.7$ 
250 
1.75 
1.75 
US 

SAS 590 
S1.9018 
$1.91713 
551310 
St1327 
SL 13270 
5E17414 
587421 
5761064 
SN76115N 
51176131N 
SI1762260142.15 
52476227N 
5N76228N 2.95 
5N76533N 1.15 
587665011 1.1$ 
5876660N 0.N 
STKOI I 7.95 
STK014 7.9$ 
STKOIS 5.95 
STK018 7.95 
511(025 11.95 
511(032 7.95 
518078 11.95 
STX085 1.95 
STK4I5 7.95 
STK435 7.95 

2.75 
7.9$ 
4.65 
1.80 
1.111 
1.10 
1.50 
185 
0.81 
1.25 
1.» 

571(437 7.95 
511(439 7.95 
$115461 1130 
$TX463 11.50 
STK0015 7.95 
STX01329 7.95 
STK0039 7.95 
TA7061 AP 1.50 
167072 2.65 
14 7073 3.50 
1671081 130 
TA71201, 1.65 
1471291 2.50 
TA71301 1.50 
1471371 1.00 
1671461 130 
TA7I 76AP 2.95 
78 7703 2.95 
1477046 2.15 
TA 7205AP 1.15 
147208 1.9$ 
11722241 1.80 
TAM» 1.25 
1677299 LW 
TA7310P 1.80 
TA73146 2.9$ 
TA7321P 2.25 

TA7809P 3.95 
TA7611AP 2.58 
TA7629 2.80 
TAA3I0A 3.80 
TAA320A 3.50 
TAA350A £911 
TAA55013 0.95 
TAA570 1.98 
TAA6320.5 2.36 
TAA381B 1.9e 
TAA700 1.70 
TAA930 3.96 
TBA120AS/BiC 

1.00 

SAJSBÍT/U 
TBA395 1.50 
TBA398 0.75 
TBA440N 2.58 
TBA4800 1.95 
TBA510 2.50 
TBA5100 2.50 
TBA520 1.10 
TBA5200 1.10 
TBA530 1.10 
TBA5300 1.10 
TBA540 2.50 
TBA5400 2.50 

TBA5500 3.50 
TBANIOC 1.48 
TBA5800 1.48 
TBA570 1.00 
TBA651F1 2.60 
TBA873 1.96 
TBA750 1.96 
TBA7500 2.65 
TBM300 0.89 
TBAMOAS 

1.193 
TBA8TOP 1.56 
TBA3201.1 0.75 
TBA8200 1.45 
TBA920 1.03 
TBA950/2X 

1.60 
TBA990 1.49 
TBA9900 1.40 
TGA270 2.50 
1C427090 

2.50 
TCA650 2.50 
TCA703 2.50 
TCA930 1398 
TCA830.8 1.06 
TCA900 2.80 
TCA940 1.85 
TDA440 2.20 

Tom031 2-98 
TDA1003A 3.96 
TDA10005 2.25 
104103.5 2.50 
TDA1037 1.96 
TDA1044 2.16 
TDA1170 1.96 
TDA1180 2.16 
TDAt 2700 

3.98 
TDA1327 1.70 
1042002 0.98 
TDA2003 1.05 
TDA2010 1.98 
TDA2020 LIN 
T0A2030 2.90 
1042140 3.98 
TDA2150 2.50 
1042151 1.115 
TDA2180 2.50 
TDA2524 1.911 
TDA2530 1.90 
TOA2532 1.913 
TDA2540 1 Ali 
TDA2541 2.18 
TDA2580 1.18 

10A2576 450 

TDA2581 2.95 
TDA2582 2.95 
1642593 2.95 
TDA2600 4.50 
TDA2610 230 
TDA2611A 1.95 
TDA2640 330 
T3A2655 430 
TDA2693A 2.7$ 
TDA2690 2.45 
TDA3310 2.95 
1043510 330 
TDA3560 3.95 
TDA4050 2.95 
TDA4600 230 
TDA9503 3.15 
1E41009 235 
UPC41( 330 
UPC56611 2.95 
UPC575(2 130 
UPC1001H 1.95 
ITPC102011 295 
UN.1024H 130 
UPC102511 1.95 
OPC102841 1.9$ 

UP(1032H 0.95 
UPC 1 158H 0.75 
UP(1161C2 1.95 

oR(}181H 1.25 
UPC118214 1.50 
UPC 1185H 3.95 
UP(11919 1.50 
UP(1350C LW 
UPC1353( 2.45 
UPC 1360 2.95 
UPC1365( 3.95 
UPC 2002H 1.95 
UPD21111.0 LSO 
555 0.35 
556 0.60 
723 050 
741 0.35 
74/ 050 
748 0.35 
7808 0.50 
7805 030 
7812 0.50 
7815 0.50 

BELT KITS 
Akai VS1-2-4-5 
Amstrad 7000 
Amstrad 4600-5200 
Ferg 3V22 HR3360 
Fe rg 3V23 HR 7700 
Ferg 3V29 14R7290 
Ferg 3V31 11R7650 
Ferg 3V35-36HRD120 
Ferg 42-43-44-45 
Fisher 710-718-722 
Hitachi VT11-33 
Hitachi VT5000 
Hitachi VT8000 0.98 
Hitachi VT9300 0.95 
Panasonic NV300-333-3662.28 
Panasonic NV370-430 2.50 
Panasonic NV777 1.78 
Panasonic NV2000 2.18 
Panasonic NV7000 1.85 
Panasonic NV84300 2.95 
Sanyo 11-13-1500 1.80 
Sanyo VTC5000 0.75 
Sanyo VTC5303-5350 1.50 
Sanyo VTC5500 2.95 
Sanyo VTC9300 3.50 
Sharp 9300-9500 1.75 
Sharp WOO 2.95 
Sharp 7300 2.95 
Sony SLC5-7 2.75 
Sonye 2.25 
Sony SLC9 3.25 
Sony SL8000 3.28 
Toshiba 91300 1.25 
20% Discount on 10 or more 
mixed belt kits 

1.75 PS38S 24.110 
1.50 PS38SF 311.00 
2.95 PS38T $0.00 
2-75 PS482S 20.00 
0 .95 PSB3S 44.00 
1.50 10% Discount on Five Mixed 
1.50 Heads 
1.25 
1.25 
1.50   
1.25 
2.25 

VIDEO HEADS 
3HSSH 25.50 
3HSSHA 25.50 
3HSSHB 25.80 
3FISSN 18.95 
3HSSSF 35.00 
3HSSSP 27.80 
3HSSUIN 25.99 
3HSSU2N 37.50 
3HSSU3N 35.00 
3HSSV 10.95 
3HSSVA 29.80 

BIT MULTIPLIERS 
Universal Tripler 
Decca 30 
Deuce 80 
Decca 100 
Decca 120 
Decca 1730 
GEC 2040 
GEC 2110 
ITT CVC1-9 
ITT CVC20/25/30 
TT CVC45 
Philips 08 (550) 
Philips09 
Dye 697 
Dye 7134 lead 
Pye 713 5 lead 
Dye 731/25 
Rank A774 
Rank A823 
Rank 720A 
Siemens TVK76/1 
Siemens Europa 
Thorn 1500 
Thorn 1600 
Thorn 3500 
Thorn 8000 
Thorn 8500 
Thorn 9000 
Thorn 9600 
TV11 Stick 

13 Stick 
TV18 Stick 

Stick 

5.48 
6.35 
6.95 
6.95 
6.95 
6.35 
5.45 
6.98 
6.35 
6.35 
6.95 
6.95 
5.00 
6.80 
8.50 
8.60 
8.50 
6.35 
6.98 
6.95 
6.95 
7.50 
5.4$ 
5.45 
7.98 
6.9$ 
7.15 
8.50 
8.80 
0.90 
1.25 
1.10 
440 

PIE 713 4 LEAD 1.50 
PYE 713 5 LEAD 150 
PIE 731/25 8.50 
RANK A774 6.35 
RANK A823 6.95 
RANK T20A 6.95 
SIEMENS TVK76/ I 6.95 
SIEMENS EUROPA 730 
THORN 1500 5.45 
THORN 1600 5.45 
THORN 3500 7.95 
THORN 8003 6.95 
THORN 8503 7.15 
THORN 9000 150 
THORN 9600 8.50 
TVI 1 STICK 0.90 
TVI 3 STICK 1.25 
TYI8 STICK 1.10 
TV20 STICK 1.40 

FUSES SPIK1Al WEIR 
100 Plit TYPE 

ZA.1M 0/08 Of 006 each 
100MA 200MA 250MA SOOMA 
I Arnp 1 25Amp 1 5Arnp 
I 6Amp 
?Amp 2 SAmp 3 I SAmp 4Amp 

20MM A/S CO' 0 15 eoch £1130 
100MA I SOMA 160MA 25014A 
500404 ECOMA 1 25Amp 
2Amp 3 I SAmp 5Amp 

I 25 rich 0/11 (o 006 each 
£4.20 

250MA 500MA 750MA I Amp 
5Amp 2Amp 3Amp 7Amp 

10Amp 

I 25 rich A/S (o' 015 each 
£10.00 

SOMA 60MA 100MA I SOMA 
250MA 500MA 750MA I 5Arnp 
3Amp 4Amp SAmp 

We hove recently mtroduced u special in house selechon foci lity 
°mica', offer the lolloveng service for audio, hi fi etc 

Special SPIN '100 of pre ornp valves for low rmcrophony 
étc £1.00 per valve 

Supply and firming of pre onm 
, 'nos £1.00 per ring 
Sperm' wig, i.aii i ci noiichmj ol ,iowc' 
valve'. El 00 per valve 

Valve Hardware List 
SOCKETS 

Al? 
84 CHASSIS 
BS CHASSIS 
E15 FLOATING 
Ei7 CHASSIS 
B7A CHASSIS 
B7G PCB 
87G PCB CERAMIC 
B7G CHASSIS 
BIG CHASSIS 
SHOCKPROOF 

076 SKIRTED CHASSIS 
87G SKIRTED PCB 
87G SKIRTE0 PTFE 

CHASSIS 
BOA CHASSIS 
B8G CHASSIS 
58H CRT 
B9A PO3 
894 0(8 THIN 
896 CHASSIS 
OVA CHASSIS 

SHOCKPROOF 
B9A SKIRTED CHASSIS 
B9A SKIRTED CHASSIS 

CERAMIC PINCH 

PLUGS 
OCTAt 
B7G 
B9A 

CANS 
B 7G 
896 

1.75 
230 
2.50 
250 
1.75 
150 
0.65 
0.95 
0.65 

015 
0.65 
0.95 

B9A SKIRTED PCB 1.25 
1390 CERAMIC PCB 0.95 
B9D CERAMIC CHASSIS 0.95 
890 CERAMIC CHASSIS 2.50 
8108 CHASSIS 150 
8138 CHASSIS 0.50 
BI4A CRT (3811.0 1.95 
OCATAt VINTAGE 

CHASSIS 0.35 
OCTAL CHASSIS 0.65 
OCTAL PCB 0.95 
GIANT 7 NN 1813) 

SOCKET 1.50 
IUMBO 4 PIN 13.95 
GIANT 4 PIN 14212H1 25.00 

0.95 NUVISTOR 430 
0.15 SK406 9.50 
185 51(410 35.00 
145 51(4105 25.00 
0.45 SK610A 3510 
0/5 CHIMNEY 151(4105) 
095 SK6 I OA) 3.50 

UX4 CHASSIS 1.95 
030 UX5 CHASSIS 1.95 
I.25 UX7 CHASSIS 2.9$ 

X9V CHASSIS 0.50 
0.6$ IIPGF CHASSIS 040 

TOP CAPS 
0.85 NOVAI 0.75 
0.3$ OTHERS ON APPLICATION 
0.6$ EX-2111111,3111111 

40(2508 AD BASE 15.00 
4(X2508 MILITARY 

0.3$ SOCKET 10.00 
0.65 4CX3COA CLAMPS 5.00 

66119 
BA115 
BA 145 
86 148 
8/5154 
BAISA 
86157 
86244 
BA301 
134302 
06313 
86310 
06328 
06521 
BAV21 
BAW62 
BAX13 
BAX16 
BB lose 
81151 
01126 
81177 
BY 133 
81164 
09176 1.20 
81179 0.63 
131182 0.55 
81104 0.35 
(111B7 0.45 
BY 199 0.40 
131206 0.14 
139208 800 0.33 
81210 800 0.33 
B1223 0.90 
131798 408 On 
81299 ECU 022 
BYX10 0.50 
BYX25 600 1.25 

DIODES 

0.10 
0.13 
0.16 
0.17 
0.06 
0.15 
0.30 
075 
175 
0.15 
0.75 
2.95 
2.95 
1.75 
0.10 
0.19 
0.04 
0.12 
0.30 
0.79 
0.10 
0.11 
0.15 
0.45 

81136 15e 
ta 

81138 •60OR 

BYX55 600 8.30 
BYX71 600 1.75 
B/X61 0.15 
131X88 0.10 
B/195(30 0.35 

SAO • 
(S106 1030 
608510 0.65 
MR51/ 0.65 
0647 0.15 
0490 0.10 
0491 015 
0A95 0.10 
0A202 0.40 
N2IDR 5.00 
N238 2.95 
123C 4.95 
N23ER 4.95 
6423 WI 2.95 
644901 0.04 
N4003 104 
84004 0.05 
N4007 0.06 
N4148 012 
N4448 0.10 
15401 012 
N5402 0.14 
5403 0.12 
5406 0.13 
5407 0.16 
5408 0.16 
144 0.10 

11973 0.15 
72002 0.10 

TENOR DIODES 

B/X6I Sr' ! 8/088 Seres 
0.15 0.20 

INDUSTRIAL AND I Nose odd £3 
SPECIAL QUALITY additional comae, 

CATMOD1 RAY TUSOS per tube 
A small selectmo from ICPI 
our stock of 10.000 12(94 

I 107461 30780 
CME822W 

20.51/ CME 1523W 
MOO CREI400 

45.00 
95.00 
7.00 
9.50 

29.30 

09 110GH 
DIO 210GH 
010 230GM 
01361IGH 
013 63004 

45.00 
45.00 
45.00 
59.00 
59.00 

D14 200GM 75.00 F21 130GR 
DI6 100GH97 65.00 131 12LD 
DP13 91 55.00 11708 
ECR35 39.50 M7 120W 
116 10 IGM 75.00 MI4 100GM 

I 75.00 M17 151040 175.00 
75.00 M2I I IW 5300 
75.00 M23 I I2GV 45.00 
19.30 M24 12IGH $5.00 
35.00 M24 122W A $5.00 

M28 131G 
M3I 182GV 
M31 184sv 
M31 190GR 
M31 191W 

1 45.00 M31 325GH 
45.00 M38 100W 
55.00 M40 120W 
45.00 SE5FP3I 
55.00 19750 

35.00 
59.00 
59.00 
45.00 
7530 



MAY '90 
PRICE LIST 

A1714 24.50 
01834 7.00 
A2087 11.50 
02134 14.95 
A2272 15.00 
02293 8.50 
A2426 29.50 
02599 37.50 
02792 27.50 
A2900 11.50 
03283 24.00 
03343 35.95 
ACSP3A 4.95 

AC/S2PEN 
8.50 

ACT22 59.75 
A14221 39.00 
AH238 39.00 
AL60 6.00 
ANI 14.00 
ARPI2 2.50 
ARP34 1.28 
ARP35 2.00 
AZI1 4.50 
87513 55.00 
87113 35.00 
C1K 27.50 
C3M 17.95 
C1134 32.00 
C1149/1 

120.00 

C1150/1 
135.00 

C1166 125.00 
C1534 32.00 
CCA 3.50 
C1324 6.50 
CK1006 3.50 
CK5676 6.50 
CV Nos prices 

or, request 
CX1140 465.00 
CX1528 

3250.00 
030 27.50 
1363 1.20 
DA4I 22.50 
0A42 17.00 
IDA90 4.80 
DAF91 0.95 
OAF96 0.95 
DC70 1.75 
DC90 3.50 

OCX-4-5000 
25.00 

DET16 38.50 
DETte 28.50 
DET20 2.50 
DET22 29.50 
0E123 30.00 
06124 27.50 
DET25 22.00 
DET29 32.00 
DF61 3.50 
DF91 1.50 
DF92 1.50 
DF96 1.25 
13F97 1.25 
DG10A 8.50 
0146.3 3.50 
DH77 1.50 
0691 1.20 
O692 1.50 

DL35 2.56 
0163 1.50 
0170 2.50 
01 73 2.50 
DL91 3.95 
DL92 1.50 
0193 1.60 
DLS10 13.50 
DLSI6 10.00 
DA470 6.25 

DM160 5.50 

P. M. COMPONENTS LTD MAY '90 
SELECTRON HOUSE, SPRINGHEAD ENTERPRISE PARK PRICE LIST 

SPRINGHEAD RD, GRAVESEND, KENT DA1 1 8HD 

A SELECTION FROM 
OUR STOCK OF 

BRANDED VALVES 

E810F 25.00 
11148 1.00 

EA5C 1.00 
E A52 75.00 
EA76 1.95 

EA79 1.95 
EABC80 1.93 
EAC9I 2.30 
EAF42 1.20 
6/334 1.50 
1841 3.95 
1891 0.85 
EBC33 2.50 
EBC41 3.50 
113C131 1.50 
E BC90 1.95 
18C91 1.95 
E B F80 0.95 
68E83 0.95 
EBF89 0.95 
E B F93 0.95 
1E11_21 4.50 
EC52 0.73 

1053 1.50 
EC70 1.75 
EC81 7.95 
EC86 1.195 
EC88 1.95 
EC90 1.93 
EC91 5.30 
E C93 1.50 
EC95 7.00 
EC97 1.10 
EC801012.00 
ECC32 3.50 
ECC33 3.50 
E CC35 3.50 
ECC81 1.95 

E CC82 0.95 
ECC82 
Philips 1.95 
ECC83 1.80 
ECC83 
Brimar 2.15 
ECC83 
Philips 1.95 
ECC83 
Siemens 2.50 
ECC83 
Super 3.50 
E CC85 1.50 
ECC86 2.75 
ECC88 1.50 
E C C89 1.50 
EC091 2.00 
ECC189 2.50 
ECC801S 

6.95 

ECC803S 
0.95 

ECC804 0.00 
ECC20007.95 
ECF80 1.18 
ECF82 1.50 
ECF86 1.70 
ECF203 1.83 
ECF202 1.85 
ECF801 0.83 
EC FB04 6.50 
EC F805 2.50 

DOD-006 ECH35 3.50 

79.50 ECH42 1.50 
DY51 1.50 ECH81 1.75 
O/186/87 0.135 ECH133 1.80 

DY802 0 .85 ECH84 1.60 
6551 49.50 ECH200 1.50 
E8OCC 25.00 EC L80 1.00 

680CF 12.60 EC L82 1.50 
680F 12.50 EC LEG 2.50 
6801 29.50 ECL84 1.00 
681CC 5.50 EC L85 0.95 
6811 12.00 EC L86 1.00 

682CC 4.50 EC L805 0.95 
683CC 4.50 
683F 6.50 
6841 6.130 
E86C 9.60 EC L L800 
688C 7.95 22.50 
6813CC 4.50 EF37A 2.50 

6139 1.50 

688CC-01 EF40 4.50 
6.95 6E42 3.50 

688CC EF50 2.50 

Mullard 5.95 EF54 4.50 
E9OCC 7.95 EF55 4.95 

E9OF 7.95 EF70 1.20 
E9I H 4.50 EF72 3.50 

E92CC 3.95 EF73 3.50 
E99F 5.95 EF50 0.55 
E13OL 18.50 EF83 3.95 

EF85 0.135 
EF86 3.50 

E180CC 
10.50 

1180F 4.50 
E182CC 9.00 
E186F 8.50 
6188CC 7.50 
62351 12.50 
E280F 19.50 
E283CC 

12.00 

6288CC 
17.50 

EF86/CV4085 
7.50 

E F89 1.95 
EF91 1.50 
EF92 2.15 
EF93 1.50 
E F 94 1.50 
EF95 1.95 
EF97 0.90 
EF98 0.90 

EF183 0.75 
6E184 0.85 
6E731 4.50 
6E800 11.00 
E F804S 19.50 
EF805S 25.00 
E F806S 25.00 
6E812 0.65 
6E1200 1.60 
EFP60 3.50 
EH90 0.72 
EK90 1.50 
E L32 0.95 
EL34 Sie-
mens 3.95 
6134 Super 

5.50 
EL36 2.50 

EL38 4.50 
6141 3.50 
6142 2.00 
E L 71 4.50 
6L81 8.95 

6183 7.50 
6184 1.50 
6184 Mullard 

4.50 

E L84 05e-
mans 2.50 

L84 Super 
3.50 

6185 4.50 
E L86 1.75 
E L90 1.75 
E L91 4.50 
6195 1.75 
61152 15.00 
61360 6.75 
61503 1.90 
61504 1.95 
EL509 5.95 

EL519 6.96 
61802 3.65 
61821 6.95 
EL822 12.95 
ELL80 22.50 
EM34 12.50 
EM1111 2.50 
EM81 3.50 
EM133 1.65 
EM84 1.65 
EM85 3.95 
EM87 2.50 
EN32 15.00 
EN91 2.25 
EN92 4.50 
EY51 0.80 
EY70 7.50 
EY81 2.95 
EY82 1.15 
EY83 1.50 
EY84 5.95 
EY86/87 0.65 
EY88 1.50 
EY91 5.50 
EY5004 2.95 
EY802 0.70 
E235 1.00 
E240 3.50 
6241 3.50 
EZ80 0.78 
E281 1.60 
EZ90 1.50 
FW4-500 4.60 

FX2535 
195.00 

055/1K 9.00 
0180/2M 5.95 
0240/20 9.00 
13C1013 17.50 
OC1OD 17.50 
ON10 15.00 
OS1011 12.00 
GS12D 12.00 
OT1C 9.50 
0U20 35.00 
GU50 17.50 
OX1.11 13.50 
OXU3 24.00 
GXU5OgS 

14.50 
0/1501 1.50 
0/1802 1.50 
0232 4.50 
0233 4.50 
0234 4.50 
0237 4.50 
110C90 1.95 
11141 3.60 
HL90 3.50 
KT13C 7.00 
KT33C 3.50 
6136 2.95 
KT44 5.95 
K145 5.95 
KT61 5.00 

K783 2.95 
6766 USA 

11.95 
6166 GEC 

25.00 
icre6 TEON-
EX 

6.00 
KT67 LOO 
KT77 Gold 
lion 

11.95 
KT81 7.00 
KT88 USA 

12.90 

KT88 
Selectron 

15.00 

KTW51 2.50 00V03-20 
KTW62 2.50 25.00 
KTW63 2.00 00V06-40A 
KTZ63 2.50 27.50 
1137-20 95.00 00V06-404 
LS9B 6.93 Mullard 39.50 
M508 105.00 00V07-50 
M5143 Mullen' 55.00 

155.00 00203-20 
M5199 Mollard 42.50 

295.00 00208 40 

M8079 6.00 Mullard 45.00 
M8082 7.50 0675/20 1.50 
M8083 3.25 0595/10 4.85 
M8091 7.50 05108/45 4.00 

M8096 3.00 05150/15 0.95 
M8098 5.50 00150/30 1.15 

M8099 5.00 06150/40 7.00 
081205 3.95 

M8136 7.00 081213 5.00 
M8137 7.98 0037 9.50 
M8I61 8.50 OV03-12 6.50 

M0162 0.50 OVOS-25 3.50 
M8163 5.30 OV06-20 auto 
M8190 4.50 ovp8.1008 

M8195 8.50 146.00 
M8196 5.50 0v3-125 aim 
M8204 5.50 0y4.250 

M8223 4.50 106.00 
M8224 2.00 oy4-44,3 
mans 3.95 110.00 
ME1400 3.50 RIO 4.00 
M61401 9.50 pia 2.50 
M61402 29.30 AG1-240A 
MHLD6 4.00 14.60 

MP25 193.00 RG3-250A 6.60 
MS-I0 5.50 RG3-1250A 
MU14 3.30 35.00 
N37 12.50 E/R3-260 15.00 

N78 9.85 RR3-1250 
002 1.50 35.00 
0A2WA 2.50 011E12 38.00 

003 2.50 0104/2K 10.00 
082 1.50 SCl/1300 8.00 

0132WA 2.50 SP61 3.50 
0 C3 2.50 STV2130/40 
0133 2.50 11.95 

0M4 2.50 032-5/300 
0M58 3.00 96.00 
OMB 1.75 T02-300 
ORP43 2.50 195.00 
ORP50 3.96 183.750 

161 2.50 116.00 
P41 2.50 1613-2000 
PABC80 0.95 450.00 
PC86 0.75 

TB 12-300 
PC88 0.75 
PC97 1.10 395.00 

TBL2-500 
PC903 1.25 
PCC84 0.40 495.00 

7003-10tD/E/F 
PCCIS5 0.55 
PCC88 0.95 36.00 

TT15 45.00 
PCC89 0.70 

1721 43.00 PCCIB9 0.70 
1122 39.50 

PCC835 0.70 
PCCO36 0.80 11100 09.00 

1/16950 125.00 
PC682 0.80 

TY2-125A 
PCF80 0.55 

105.00 
PCF62 0.50 

TY8-800W 
PCF84 0.55 

355.00 
PCF88 1.20 

U19 8.50 
PCF87 1.25 

U26 0.90 
PCF200 1.80 

U35 3.50 
PCF201 1.80 

U37 9.00 
PCF801 1.35 

U41 0.95 
PCF81Y2 0.85 

U50 3.00 
PCF805 1.25 

U82 3.00 
PC F8136 1.00 

U191 0.70 
PCF808 1.25 

U192 1.00 
PCH200 1.50 

U193 1.00 
PCL82 0.95 

U251 2.50 
PCL83 2.50 

0801 3.50 
PCL84 0.75 

UABC80 1.00 
PCL85 0.95 

UAF42 1.98 
PCL88 0.93 

UBC41 3.95 
PCL805 0.95 

08081 1.50 
P0500 5.95 UBF80 0.95 
PEN25 2.00 

J8 F09 1.00 
PEN400 3.00 

UBL21 2.95 
PENIS 3.00 

UC92 2.50 
PEN4500 3.00 

UCC84 0.70 
PEN48 2.00 

UCC85 1.00 
PFL200 0.95 

UCF80 1.00 
PL38 1.75 uCH21 2.50 
PL38 1.50 0C H41 2.80 
PL81 1.50 UCH42 3.95 
PL82 0.00 U C H61 1.95 
PL83 0.85 UC L81 1.00 
P184 0.8.9 UCL82 1.78 
P1500 1.50 UC L83 2.50 

PL504 1.50 U141 2.25 
P1508 1.50 U142 225 
PL509 4.86 UF80 1.75 
11519 4.95 UF85 1.20 
11802 8.00 UF89 2.00 
P18021 3.50 UL44 3.50 
PL820 2.96 U184 1.05 
PY32 0.80 UL85 0.85 
1'03 0.30 UM80 1.66 
PY131 0.86 06485 1.60 
6182 0.85 UU5 3.50 
PY83 0.85 UU6 6.00 
PY88 0.95 UU7 8.00 
PY500A 1.95 ULM 9.00 
PY800 0.95 UY41 3.50 
PY801 0.95 0/188 0.70 
0E13.300 72.00 1/2354/56 
0B3-1750 280.00 

139.50 V23110/11( 
OB5-3503 295.00 

606.00 V248A/1K 
00E02-5 19.50 250.00 
00E03-12 7.95 V246A/2K 
00E03-20 315.00 

36.00 V241C/1K 
00E05-40 195.00 

45.00 V453 12.00 
00v02-6 10.50 V15831 10.95 
00w3-10 5.50 vp4B 9.30 

001/03-10 VP41 4.95 
Mullard 15.00 VR101 2.50 

VR105/30 2.50 
VR150/30 2.50 
VU39 2.50 
W21 4.50 
W61 4.50 
W77 5.00 
W81M 4.50 
W739 1.50 
024 4.50 
041 4.60 

%88/%65 3.50 
078M 1.95 
XC23 3.50 
XC24 1.50 
XC25 0.60 
XFW47 1.50 
XFW50 1.50 
XG1-2500 

75.00 
XL628FT 7.60 
XNP12 2.50 

25.00 
XR1-3200A 

79.50 
XRI-64004 

149.50 
Y85 6.96 
Y01100 75.00 
YL1020 42.50 
YJI080 255.00 
Y11060 195.00 
Y11070 195.00 
Y11071 195.00 
Y11290 65.00 

Z77 1.20 
23001 8.00 
2302C 12.00 
Z359 9.00 
27001.1 9.50 
Z759 15.00 

280311 18.95 
Z M1020 8.50 
ZM1021 8.00 
ZM1023 7.95 
ZM1082 9.00 
IM1084 10.00 

ZM1162 9.00 
ZM1175 8.50 
2511177 9.00 
1A3 4.60 
11AAx2E4 3.50 

3.50 
1822 10.00 
1827 55.00 
IEGGY 1.95 
1635A 45.00 
1K3 2.60 
114 2.50 
10001 2.50 
1P28 25.00 
1135 1.30 
165 1.50 
174 1.50 
11.14 1.75 
lUS 1.50 
1X25 2.50 
203 12.15 

2AS15A 11.50 
207 4.50 
2822 69.50 
2C36 70.00 
2C39A 25.00 
2C39BA 39.50 
2C40 37.00 
2042 29.30 
2043 60.00 
2051 2.50 
2C75 1.50 
2D21 2.25 

217,2194 3.15 
2E22 40.00 
2126 7.95 
2J55 295.00 
21/25 59.00 
2626 95.00 
2629 260.00 
21(48 140.00 
2658 250.00 

2X2A 6.00 
34/10713 12.00 
34/1084 9.00 
34/10913 11.00 
34/11013 12.00 
30/1416 11.50 
34/148.1 7.50 
34/147.1 7.80 
34167M 10.00 
3030 3.98 
304 1.60 
3A5 4.50 
3012 3.35 
3922 25.00 
31326 24.00 
3828 15.00 
31326 1.50 
3C45 39.50 

3C03013047 
560.00 

3CYS 1.50 
3D21A 29.50 

3E22 49.80 
3E29 39.30 
3EJ7 1.93 
3H 0.40 

31 170E 
1450.00 

31 0.40 
304 2.50 
3V4 3.50 
4-65A 85.00 
4.2504 105.00 
4-400C 95.00 
4-10004495.00 
41332 35.00 
4807A 1.76 

46Z6 1.96 
4028 25.00 
4C35 95.00 
4C25011235.00 
4CV35.003 

1850.00 
4CV103600 

2050.00 
4CX125C 
Elrnac 150.00 
4CX250B 45.00 
4CX250BM 

136.00 
4CX250K 
EIMAC 116.00 
ICX25OR 
115.00 
ICX350A 

100.00 
40X10000 

425.00 
4CX150013 

475.00 
4CX5000A 

1000.00 
41321/4.125A 

85.00 
4032 125.00 
46270 125.00 
IGS7 2.25 

OGV7 2.25 
4JC6A 2.95 
4616 1.50 
41851 150.00 
4X150A 38.00 
4X1500 55.00 
4X500A 350.00 
54/1020 9.50 
54152M 9.00 
5A183K 10.00 
5417014 6.28 
5A-180M 9.00 
5A-208K 10.00 
58-110M 10.00 
513-254M 11.50 
58-255M 11.60 
513-258M 16.00 
513-257M 18.00 
58-258M 14.80 
5C22 126.00 
5CL8A 2.50 
011806 

1960.00 
51J8 2.95 
5R4GY 4.95 
5R4WGY 5.95 
514 8.95 
518A 1.98 
5114G 2.05 
5U4G 8 4.50 
5V40 2.50 
5W4 4.95 
5%4 4.95 
5Y3GT 3.50 
5Z3 4.50 
5Z4G 2.50 
6/3012 0.70 
602036 9.00 
607 4.98 
6A8 2.50 
6AB4 3.50 
6AB7 4.50 
6AC7WA 2.00 
6AG5 2.50 
6AG7 2.50 
6AH6 3.50 
64.14 3.50 
64.17 2.00 
54145 1.93 
8468 2.50 
6015 0.85 
60M4 3.25 
6A M5 4.50 
60M6 1.95 
6095 4.50 
6AN8A 4.50 
6005 1.75 
6408 1.50 
6485 1.50 
84.56 2.50 
84S7G 4.50 
6016 1.96 
6018 1.75 
6AU4G7 2.96 
6AU5GT 4.50 
6AL16 1.50 
6AV6 1.95 
6AW8A 3.60 
64X4GT 1.95 
60/138 1.96 
6AZ8 4.50 
684C 10.50 
6B8G 2.50 
6810 1.95 
6806 1.50 
6807 4.50 
613080 3.50 
6E108 1.50 
66E13 2.95 
66E6 1.50 
6BG6G 3.00 
6BH6 1.95 
66H8 1.80 
68J6 1.50 

6864 8.50 
6816 85.00 
6912 1.15 
6f3m6 115.00 
6BN6 1.68 
6898 3.95 

6E105 1.30 
6007A 1.50 
60 67 4.98 
6667 8.80 
6BW6 3.96 
6BW7 1.50 
61326 2.50 
6627 2.95 
6C4 1.95 
605 2.50 

6C6 3.50 
6C80 2.50 
609 4.95 
6C44 4.95 
6CA7 3.30 
6C85 3.95 
6CD6GA 4.50 
6CF6 1.95 
6CG7 3.60 
6CG7 GE 6.25 
OCHO 8.95 
6CL6 3.25 
6C184 2.95 
6CM7 2.95 
5CS6 0.75 
6CS7 0.95 
6CW4 8.00 
6C88 3.95 
6006 2.35 
10.18 1.50 
60J8 Special 
3.50 
8DK6 140 
6005 11.95 
600613 2.50 
60760 1.50 
613W413 3.50 

6E5 3.95 
66A7 GE 4.50 
6608 2.50 
6E88 3.30 
66J7 0.85 
6EM5 2.50 
6EM7GE 4.80 
6608 1.75 
6EV7 2.95 

136W6 1.50 
6EW7 4.50 

611 2.00 
6F5 5.50 
6F7 5.50 
6113 3.00 
6114 1.00 
6117 3.75 
6123 0.60 
6E24 1.25 
6125 1.25 
6128 1.25 
6132 1.23 
6F33 7.50 
61H5 5.50 
6FH8 15.00 
6112 4.50 
6107 3.50 
8F07 GE 5.25 
60E5 3.95 
6GH84 2.50 
60.17 0.85 
6G1(6 3.95 
60M6 2.45 
6GS7 2.15 
6GV8 0.95 
6GW8 2.50 
60/15 4.95 
60/16 2.50 
6HI 9.80 
6H6GT 2.80 
6HB7 1.95 

6HF5 12.50 
6H18 3.50 
6H M5 2.50 
6H05 3.50 
6HS6 4.95 
6HS8 2.95 
SHZ6 3.50 
514 2.15 
6.1507 2.50 
6.16 2.00 
6.17G 4.15 
6...1B6A GE 9.50 

6JE6C GE 
12.60 

6.1M6 9.50 
8JU8A 2.50 
6JS6C GE 

10.95 

&In 5.05 
6K7G 2.00 
6K8G 3.00 
66D6 GE 11.95 
6KG6A 5.98 
611 2.50 
6L6GC 3.50 
GL6GC USA 

9.50 
61601 3.50 
617 3.50 
6115 3.15 
6119 3.95 
61.18 2.80 
61020 2.50 
61160E 12.60 
6108 9.25 
610606 12.50 
6P28 2.00 
60761 2.60 
6E17 3.15 
6640 1.95 
6SA7 1.95 
6SC7 1.95 
6SH7 1.95 
65.1761 1.95 
6SK7 1.96 
6.91701 2.50 
6SN7GT 3.15 
6.507GT 1.50 
6667 1.95 
678 1.50 
60601 3.50 
6U70 3.50 
6U8A 1.50 
6V6G 1.45 
6V6GT 2.50 
6W4G1 1.95 
6/160 3.95 
6X2N 1.00 
6X4 1.50 
6X5GT 1.00 
6X8A 2.25 

706 4.50 
74.07 1.50 
786 3.50 
7E17 2.50 
708 4.50 
7J7 5.50 
767 7.50 
71 1.50 
707 4.50 
7/14 2.50 
8138 2.50 
8810 2.50 
81305 1.95 
8CW5 1.50 
80088 1.50 
8107 1.95 
1002 1.25 
100E7 2.60 
100%8 2.50 
10E138 1.96 
106W7 2.95 
1011 1.96 
1001(6 1.115 
10P14 2.50 
11E3 55.00 
1183 5.60 
1246 3.98 
12406 2.50 
12466 6.50 
12AH7GT 4.96 

12AL5 1.00 

12476 1.75 

12477 1.96 
12477WA 

3.80 

124U6 1.60 

124U7 0.05 

12AV6 1.96 
12AV7 RAO 

12AX4OTB 

2.50 
12AX7 1.50 
124X7WA 

2.50 

124X7S 7.96 
124Y7 3.95 

12840 4.50 

12846 2.50 

12BE6 1.96 

1213H74 GE 

6.50 
12816 1.75 

12BR3 1.96 
120Y74 GE 

6.95 
12C8 2.50 

12C45 1.95 

I2CX5 1.95 

1200613 3.50 
12DW44 3.50 

12DZ6 3.95 

12E1 19.50 

12E14 38.00 

12FX5 1.95 

12FX5GE 1.95 
12C1N7A 13.95 

12J5GT 3.95 
12J7GT 3.50 

12JZ3 2.95 
126701 1.60 

1268Y 1.95 
12KU7 1.95 

123707 1.50 

1280701 

1.95 

12SG7 4.75 

12SK7 1.95 

12SJ7 1.50 

12SN7GT 

1.85 

12SW7 3.50 
12SY7 4.50 
12X4 1.95 

1307 3.20 

1313E7 2.50 

13DR7 2.95 

13E1 148.00 

13EM7 3.50 

1486 4.50 
14R7 3.50 

15E 5.50 

16003 1.95 

160Y5 2.95 

16H 0.40 
161 0.40 

17A8 3.50 
17AX4G TA 

1.95 
178E3 2.50 

170W4A 2.95 

171W8 1.50 

17JZ8 0.50 
1803 6.00 

18085 3.50 

19005 3.50 

19AU4GT 

2.50 
198G6 3.50 
1903 19.50 

19G6 9.00 
19H4 35.00 

19H5 33.50 

20CV 9.50 

20D1 2.50 

20116 7.95 

20LI 0.95 

20P1 0.55 

20P4 1.95 

20P5 1.13 

21JZ6 10.50 
211(06 4.93 

21108 3.75 

2481 39.50 

2489 39.50 

25B06 1.75 

250069 2.95 

251601 1.75 

29C1 19150 
29606 6.60 

30C15 0.50 

30C17 0.40 

30C18 1.48 

30E12 1.35 

30E112 0.95 
301113 1.10 

30FL14 1.25 

3011 0.45 

30115 0.60 
30117 0.60 

30P4MR 1.00 

30P12 1.00 

30118 0.60 
30P19 1.00 

30P11 2.50 

301.113 0.60 

301.114 1.75 

31JS6C 7.50 
33A/158M 

19.50 

3543 3.95 

3545 4.50 

35C5 4.30 
351601 2.00 

35Z3 1.95 

3525G1 3.130 

38HE7 10.96 
40606 6.50 

40KG64 4.95 
47 6.00 

5045 1.50 

5085 1.96 

5005 0.96 

50CD6G 1.95 
50E H5 1.50 
50.1/16 2.95 

53KU 4.60 

7881 3.50 

75C1 4.50 

80 4.50 

83 8.50 
8341 7.30 

8541 6.50 

8542 2.95 

90AV 17.50 

90C1 3.50 
90CG 17.50 

90CV 17.50 

91AG 9.00 

92AG 25.00 

92AV 25.00 

9541 6.50 

100E1 10.00 

108C1 2.50 

150B2 6.50 

150C1K 9.00 
15002 2.50 

150C4 2.50 

18581 1.50 

211 14.95 
2300 15.00 

2310 15.00 

250TH 150.00 

307 5.00 

328A 15.00 

5728 59.00 

705A 12.50 
7130 25.00 

7230/8 75.00 

724A 275.00 

725A 275.00 

726A 75.00 

801A 15.00 
803 14.95 

805 16.95 

807 5.50 
811A 6.95 

8120 12.50 
813 Philips 

35.00 

813 19.50 
829B 22.50 

833A 65.00 

845 23.00 

866A 8.50 

872A 20.00 

873 60.00 

954 1.00 

955 1.00 

1802 1950.00 

1849 315.00 
1927 25.00 

2040 25.00 

2050A GE 
9.95 

4212H 250.00 

4471 35.00 

46874 9.50 

5544 79.50 
5559 55.00 

5636 5.50 
5642 9.50 

5643 9.50 
5651 2.50 

5654 1.95 

5670 3.25 

5672 4.50 

5675 28.00 

5678 7.50 

5687 4.50 

5696 4.50 

5702 3.50 
5704 3.50 

5718 3.50 

5725 2.50 

5726 2.50 

5727 2.50 

5749 2.50 

5750 1.85 

2.95 55775631 

0.50 
5814A 3.23 

5823 9.60 
5829WA 6.50 

5840 3.50 

5842 11.00 

5847 10.95 

5863 95.00 

5879 9.50 

5886 13.93 

5894 39.30 
5899 4.50 

5963 1.75 

5965 2.15 
6057 3.75 

6058 2.50 
6060 2.25 

6072 8.95 

6080 8.50 
6080WA 9.50 

6132 10.50 

6136 2.50 
6146E1 9.50 

6146B GE 
15.00 

6146W 12.50 

6155 72.00 

6156 125.00 

6157 2.50 

6158 3.20 

6166 650.00 

6189 4.150 
6201 6.45 

6350 3.50 

6360 4.50 

6386 14.50 

6442 • 75.00 

6463 7.50 

65504 9.95 

6550A GE 

13.95 

6870 19.80 
68838 GE 

14.95 

6973 10.50 

7025 2.50 

7025S 6.95 
7027A GE 

12.50 

7092 125.00 

7119 9.00 

7189 5.50 

7199 10.50 

7247 3.50 

7475 5.00 
7486 155.00 

7527 125.00 

7551 8.50 

7581A 11.95 

7586 15.00 

7587 19.50 

7591A 10.50 

7815 59.50 

7868 8.50 

7895 17.50 

8156 9.95 

8950 10.50 
18042 10.50 

9002 6.50 
9003 8.50 

6CB6 2.50 

8417 8.95 

CALLERS WELCOME 
OPEN MON-THUR 9AM-5.30PM 

FRI 9AM-5.00PM 
'24-HOUR ANSWERPHONE 

SER VICE 
ACCESS & BARCLAYCARD 
PHONE ORDERS WELCOME 

UK ORDERS P&P f1 
PLEASE ADD 15% VAT 

EXPORT ORDERS WELCOME 
CARRIAGE AT COST 
PLEASE SEND YOUR 

ENQUIRIES FOR SPECIAL 
QUOTATIONS FOR LARGE 

REQUIREMENTS. 
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ON THE COVER Wembley, Middlesex HA9 
60E. Tel: 081-903 8657/6068. 

V) 

On the front cover this 
month is the CRF-V21 
fax/RTTY receiver, available 
from Sony. This receiver cov-
ers the world-wide frequency 
range, and is equipped with 
various functions. 
The radio section of the 

CRF-V21 has a frequency 
range covering LW/MW/SW, 
from 9kHz to 29.99999MHz. FM 
is also available, from 
87.5MHz to 108MHz. SSB and 
narrow FM can be received, 
therefore, not only general 
radio broadcasts but amateur 
transmissions can be heard. 
The fax/RTTY satellite fax 

broadcast section enables 
the user to receive and print 
graphic information, such as 
weather charts or weather 
pictures. RTTY data is pro-
duced in either letters or 
pictures. 
Also available as standard 

is an automatic timer function 
which is used to pre-program 
the rig to receive and print 
graphic information in your 
absence. 
So as to avoid missing a 

station, you can ' priority tune' 
it, even though you are 
receiving another station. An 
NP-22H rechargeable battery 
is supplied so that the CAF-
V21 can be used outdoors. 
The CRF-V21 measures 

412mm x 285mm x 169mm 
(WHD) and weighs 9.5kg. The 
CRF-V21 costs £2,999.99 
including VAT. 
For further information 

contact Sony Consumer Pro-
ducts Company UK, Sony 
House, South Street, Staines, 
Middlesex TW18 4PF. Tel: 
(0784) 467000. 

PROTRANS DESIGN SYSTEM 
Voltech Instruments have 

begun marketing the Prot-
rans software package on 
behalf of Proware. It is a 
complete design program for 
50Hz mains single-phase 
power transformers using 
standard E/I metric and impe-
rial laminations. 
Protrans designs transfor-

mers rated from less than 
0.5VA to greater than 5000VA 
(up to 9999VA with reduced 

accuracy). It allows for 
designs with one or two 
primary windings, each with 
up to three voltage taps, and 
ten secondary windings up to 
999V or 99.99A output. 
The software package edits 

designs by changing the 
lamination pattern, grade, 
flux density, bobbin or stack 
size. Finished designs can be 
stored for future reference. 
A comprehensive printout 

of the design and construc-
tion materials required is 
supplied, and on-line 
information includes help 
screens and function keys for 
DOS shell, restart, library 
view and quit. 
The package runs on the 

IBM PC/XT and PS2 or com-
patibles, and requires a mini-
mum of 256K bytes of RAM. 
For further information 

contact Voltech Instruments, 
78 Gordon Road, Carshalton 
Beeches, Surrey SM5 3RE. 
Tel: 081-647 7834. 

PCB FAULT DIAGNOSIS 

Compute Era Systems 
Limited ( CES), as UK distribu-
tor for ABI Electronics, have 
introduced a range of stand-
alone PCB fault diagnosis 
equipment. 
The DDS-40 is designed to 

test digital devices with up to 
forty pins. This stand-alone 
system provides many fea-
tures to enable rapid testing 
of digital ICs whilst in circuit. 
An integral VDU comes as 
standard. 
No pre-testing, program-

ming of fixturing is required 
for standard devices, so both 
DDS-40 and DDS-40XP offer 
functional testing out of cir-
cuit as well as in circuit. Save 
and compare functions plus 
programming in Basic are 
features of the DDS-40P and 
XP versions. 

All models in the range 
incorporate features which 
induce V- I curve testing, logic 
trace function, unknown 
device search mode, and an 
on-screen ' help' facility. 
For further information 

contact Compute Era Sys-
tems Limited, 18th Floor, Sta-
tion House, Harrow Road, 

AIRKNIFE TECHNOLOGY 
Hollis Europe have 

introduced an enhanced ver-
sion of its hot AirKnife solder 
de-bridging and non-destruct 
stress-test system. 
The AccuKnife system sig-

nificantly enhances proces-
sing capabilities for wave-
soldering systems. The sys-
tem also features a digitally 
displayed temperature con-
trol and built-in safety limit 
switch, which checks for high 
temperatures. 

In addition to increased air-
pattern uniformity, the 
AccuKnife is conveyor 
mounted, as opposed to 
machine-frame mounted. 
This allows it to be positioned 
closer to the board and wave 
exit point than its predeces-
sors, allowing significantly 
lower operating pressures to 
be used. As a result, this 
system is less likely to blow 
solder from through-plated 
holes or those with hole-to-
lead ratios. 
The better performance of 

AccuKnife is linked to the 
greater use of 25mil pitch 
SMDs (Surface Mount 
Devices), increased densities 
and widening interest in low 
temperature soldering. 
Uniformity of airflow is 

maintained within ± 2.7 per-
cent and the exit temperature 
of the airstream within ± 2 
percent. 
For further information 

contact Hollis Europe 
Limited, Unit 1, Riverside, 
Medway City Estate, Strood, 
Kent ME2 4DP. Tel: (0634) 
716733. 

1 OkW WATTMETER 

STC Instrument Services 
have introduced the feed-
back electronic wattmeter, 
type EW604, which provides 
wide-ranging measurements 
at low cost. 
The instrument will mea-

sure waveforms with any 
power factor from 250mW to 
10kW (fsd), while the fre-
quency range is from dc to 
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All the latest 
news, views, comment and 
developments on the amateur radio scene 
20kHz. Voltage capability is 
5V to 1000V and current range 
is 50mA to 10A. 
Operation is extremely sim-

ple. Once the current and 
voltage ranges have been 
selected the watts measure-
ment — meter reading x amps 
x volts. 
For further information 

contact STC Instrument Ser-
vices, Dewar House, Central 
Road, Harlow, Essex CM20 
2TA. Tel: (0279) 641641. 

APPEAL 

Peter Dolphin G3ELH has 
launched an appeal on behalf 
of James Kalassery VU2ARL, 
who runs a radio club in 
Cochin in India. 
The Society for the Promo-

tion of Amateur Radio have 
considerable difficulty in 
obtaining technical books 
and magazines for teaching 
beginners in India. 

If you would like to donate 
books that you no longer 
require, write to: the Editor, 
Zero-Beat, PO Box 2437, Kan-
nanthanam Chambers, 
Cochin 682 016, India. 

USERS' GROUP 

WE Moore of Rossendale is 
planning to set up an Eddys-
tone Users' Group and publ-
ish facts and data from Eddys-
tone factory manuals in a 
group newsletter. The group 
will operate on a non-profit-
making basis. 
Send an sae for further 

information to: W E Moore, 
112 Edgeside Lane, Water-
foot, Rossendale BB4 9TR. 

BOOK REVIEW 

Ian Poole G3YWX is the 
author of An Introduction to 
VHF/UHF for Radio Amateurs. 
Although the book is writ-

ten with the newcomer in 
mind, giving an outline of 
VHF/UHF operation, the 
experienced VHF/UHF oper-
ator will find it a useful 
reference. 

It comprises nine chapters 
and includes propagation, 
aerials, transmitters and 
receivers, DXing, mobile and 
repeater operation. 

Trafford Amateur Radio Club's second Great Northern Radio Rally at the G-MEX exhibition centre 

An Introduction to VHF/UHF 
for Radio Amateurs (ISBN 0 
85934226 3) costs £3.50, and is 
published by Bernard Babani 
(Publishing) Ltd. The Gram-
pians, Shepherds Bush Road. 
London W6 7NF. 

G-MEX RALLY 

Around 3,000 radio 
amateurs and electronics 
enthusiasts attended Traf-
ford Amateur Radio Club's 
second Great Northern Radio 
Rally, which was held at the G-
MEX exhibition centre in 
Manchester on 4 March 1990. 
Nearly 100 traders who 

attended the event reported 
that it was a great success, 
especially the antenna deal-
ers, whose largest arrays 
were dwarfed by the huge 
arched roof of the former 
central railway station 
building. 

CLUB NEWS 
The Horndean and District 

Amateur Radio Club meets on 
the first Thursday of the 
month at 7.30pm at the Horn-
dean Community School, Bar-
ton Cross (off Catherington 
Lane), Horndean, near 
Portsmouth, Hampshire. 
For further information 

contact S W Swain, 35 Mavis 
Crescent. Havant, Hants P09 
2AE. 

The Plymouth Radio Club 
will hold its annual Radio and 
Electronics Fair at Plymstock 
School, Church Road, Plym-
stock, Plymouth, Devon. 
Doors open at 10.00am. 
The fair will include a RSGB 

Zonal Meeting, Morse tes-
ting, bring and buy and a radio 
car boot sale. Also available 
are refreshments and a 
licensed bar. 
For further information 

contact J Fisher GOIVZ. Tel: 
(0752) 340946. 

The Doncaster and District 
Raynet Group will hold their 
Radio Rally and Electronics 
Fair at Bircotes Sports Cen-
tre, Whitehouse Road, Bir-
cotes, near Bawtry, Doncas-
ter, on 28 May 1990. Doors 
open at 11.00am ( 10.30am for 
the disabled). 
Booking forms and further 

information are available 
from: P Smith, 23 Florence 
Avenue, Balby, Doncaster. 
Tel: (0302) 857 526. 

The Ripon & District Amateur 
Radio Society will hold the 
thirty-third Northern Mobile 
Rally at the Great Yorkshire 

Showground, Harrowgate. 
North Yorkshire, on 20 May 
1990. Doors open at 10.30am. 
For further information 

contact the rally manager, 
Mike GOMKK. Tel: (0423) 
564353/507653. 

The Hornsea Amateur 
Radio Club meets every 
Wednesday at The Mill, 
Atwick Road, Hornsea, East 
Yorkshire. 
The Club's programme of 

events for May includes: 
On 16 May, Richard G4Y8V 

will give a lecture called 
'Amiga' Further Revelations; 
on the weekend of 19-20 May 
there will be a 2m contest: and 
on 23 May, Rick G1YVL will 
give a lecture called Power 
Factor. 
For further information 

contact Jeff G4IGY. Tel: 
(0964) 533331. 

The Bedford and District 
Amateur Radio Club will orga-
nise a special event station at 
the Bedford River Festival on 
28 May 1990. It is intended to 
operate on 2m, 6m and as 
many of the HF bands as 
possible. 
For further information 

contact the club chairman, L 
R Smith GlZ0J, 1 Perring 
Close, Sharnbrook, Bedford. 
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A USER REVIEW  

THE ICOM IC-765 
HF ALL BAND 
TRANSCEIVER 

The IC-765 HF all band transceiver is 
the latest addition to lcom's stable and 
comes second in line to the flagship' of 
the range, the IC-781. I have always been 
very impressed with ' corn's products and 
this rig carries their good name still 
further forward. 
The IC-765 is painted in a dark-grey 

matt finish with the front panel a darker 
shade of grey. The front rubber supports 
on the base of the rig have extendable 
legs which raise the front of the unit to a 
more comfortable operating position if 
required. 

If you examine the specifications, you 
will see that the IC-765 has to be tried in 
order to appreciate all its facilities. In my 
view, this rig has all the facilities I would 
want for amateur radio use. 

The front panel 
On the front panel are thirteen rotary 

switches, of which three are concen-
trically mounted and have two functions. 
Three others are of the switched type, 
and these are: AGC, meter and PRE/ATT 
(preamplifier and attenuator). The con-
centric rotary switches worked. from left 
to right: AF/RF gain, CW pitch/squelch 

and mic gain/RF power. 
Above these are five horizontally 

mounted switches operating, from left to 
right: NB ( noise blanker), NB wide, 
fast/slow (varies the keying speed), VOX 
and full BK-IN (selects semi or full break-

in). 
Above these are three rotary controls, 

from right to left: NB level, elec-key 
speed ( used in conjunction with the 
fast/slow switch) and VOX delay. 
The bottom left-hand side of the panel 

comprises five small controls, from left 
to right these are: a push-switch for the 
UT-36 voice synthesiser unit, Rx tone, 
monitor gain, VOX gain and mic tone. 
These four switches each have a control 
rod which appears when the switch is 
released after being pressed. It allows 
the switch to be rotated to any position 
and then pressed back into the panel 

where it is retained by a ratchet. 
The five different mode switches are in 

a vertical column on the left-hand side of 
the tuning knob. An orange-coloured 
data switch is provided to inhibit the 
microphone input, except when the PTT 

switch is pushed. It is also used for 
packet or AMTOR. 
The top left-hand area of the panel 

contains the main power on/off switch, 
the transmit/receive switch and three 
vertical push on/push off microswitches. 
From left to right these are: compress-
ion, moni ( monitor) and tuner. 

There are two LEDs above the tuner 
switch, one is coloured green and the 
other red; the red LED is labelled wait 
and the green one is labelled tuner. 
To the right of the tuning knob is the 

keyboard, labelled from one to zero, 
which includes the decimal point and ent 

(enter). 

Specifications of the IC-765 
General 

Frequency coverage 
Receive 
Transmit 

Modes 
Power supply requirements 
Antenna impedance 

when tuner is switched off 
when tuner is switched on 

Power consumption 
Receive maximum audio 

Stand-by 
Transmitting maximum 
Transmitting minimum 
Usable temperature range 
Frequency stability Less than 

Dimensions 
Weight 

0.1 - 30MHz 
1.80000 - 1.99999MHz 
3.40000 - 4.09999MHz 
6.90000 - 7.49999MHz 
9.90000 - 10.49999MHz 

13.90000 - 14.49999M Hz 
17.90000 - 18.49999MHz 
20.90000 - 21.49999MHz 
24.40000 - 25.09999MHz 
28.00000 - 30.00000MHz 
LSB, USB, CW, AM, FM, RTTY 

220V - 240V ac 

50 ohms 
16.5 - 150 ohms 

80VA (at 100V ac) 
75VA ( at 100V ac) 
650 VA ( at 100V ac) 
250VA ( at 100V ac) 
-10°C to + 60°C (+ 14°F to + 140°F) 

±200Hz under normal conditions 

(up to one hour after power is turned on for one minute) 

Less than ±30Hz after every hour 
Less than ±350Hz at 0°C to + 50°C (+ 32°F to + 122°F) 
Less than ± 100Hz when optional CR-282 CR-282 is installed 

424mm x 150mm x 390mm (WHD) 

17.5kg (38.61b) 

Transmitter 

Maximum power output 

Modulation 

FM maximum deviation 
RTTY shiftwidth 

SSB 
CW, RTTY and FM 
AM 
SSB 
FM 
AM 
± 5kHz 
170Hz, 850Hz 

100W PEP 
100W 
40W 

Balanced modulation 
Variable reactance modulation 

Low level modulation 
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 by Ken Michaelson G3RDG 
Above the keyboard are five switches, 

from the top: TS (tuning speed), A=B 
(VFO equalising switch), split (two sepa-
rate VF0s), VFO A/B, VFO/memo and, at 
the bottom, two up and down switches 
which adjust the frequency. 
The tuning knob is approximately 

60mm in diameter and, in addition to 
having a finger detent, has the usual 
smoothness of operation that one 
expects from an Icom product. There is a 
rubber ring around the diameter of the 
tuning knob which adjusts the tension of 
rotation via a brake, which is accessible 
from the bottom panel of the transceiver 
under the tuning knob. 

The display area 
The multi-function meter acts as an ' S' 

meter in receive but has six different 
functions when in transmit mode. These 
are: swr, PO ( relative power in watts), 
ALC, comp ( level of speech compress-
ion), lc and Vc. 

Between the multi-function meter and 
the display area are four LEDs showing 
transmit ( red), receive (green), data 
(orange) and FM tone ( red). 
The display area measures 300mm by 

32mm and the seven frequency readout 
digits are 10mm high. Sixteen messages 
can be shown on the display and, in 
addition, two two-digit displays cover 
RIT/TIT and memory channel. The mode 
in use is displayed above the frequency 
readout, and below it is the filter in use 
and whichever type of memory (scan) 
etc. 
The far right-hand section of the front 

panel includes, at the top, two horizontal 
rows of three microswitches. The top row 
comprises, from left to right: function, 
select and scan; the function and select 
microswitches are illuminated by an 
LED. The centre one, select, controls the 
start of a selected memory scan, and 
scan starts and also stops the selected 
scan. The bottom row of microswitches 

Spurious emissions 
Carrier suppression 
Unwanted sideband 
Microphone impedance 
Transmitter incremental tune range 

Receiver 

Receive system 
SSB, CW, RTTY, AM 
FM 
Intermediate frequencies 

1st 
2nd 
3rd 
4th 

SSB 
69.0115MHz 
9.0115MHz 

455kHz 
9.0115MHz 

Sensitivity (preamp switch is on) 
SSB, CW, RTTY (for 10dB S/N) 

AM narrow ( 10dB S/N) 

FM (for 12dB SINAD) 
FM squelch sensitivity 
Selectivity ( IF shift off) 
SSB 
CW, RTTY 
AM 
FM 
Spurious rejection 
Image frequencies 
Intermediate frequencies 
Audio power output 
Audio output impedance 
RIT variable range 

Antenna tuner 

Output matching range 
Auto tuner accuracy 

More than 60dB below peak output power 
More than 40dB below peak output power 
More than 55dB (with 1kHz modulation) 
600 ohms 
± 9.99kHz 

Quadruple conversion superheterodyne 
Triple-conversion superheterodyne 

CW RTTY 
69.0106MHz 
9.0106MHz 

455kHz 
9.0106MHz 

AM 
69.0100MHz 
9.0100MHz 

455kHz 
9.0100MHz 

0.1 - 0.5MHz Less than 0.7µ.V 
0.5 - 1.8MHz Less than 1.0p.V 
1.8 - 30MHz Less than 0.15/N 
0.1 - 0.5MHz Less than 4.4p.V 
0.5 - 1.8MHz Less than 6.3i4V 
1.8 - 30MHz Less than 1.012V 
28 - 30MHz Less than 0.3p.V 
28 - 30MHz Less than 0.3i.N 

FM 
69.0100MHz 
9.0100MHz 

455kHz 

More than 2.2kHz/-6dB but less than 4.2kHz/-60dB 
More than 500Hz/-6dB but less than 1kHz/-60dB 
More than 6kHz/-6dB but less than 18kHz/-50dB 
More than 15.0kHz/-6dB but less than 30kHz/-50dB 

More than 80dB 
More than 70dB 

More than 2.6W at 10% distortion with an 8 ohm load 
8 ohms 
± 9.99kHz 

16.7 - 150 ohms unbalanced (tuner switch on) 
VSWR 1.2:1 or less 

are, from left to right: IF shift, CW 250Hz 
and notch. 
Below these are two rotary controls. 

From left to right these are: IF shift which 
has a centre position detent, and the 
notch control. 
Underneath these rotary controls is a 

line of five microswitches. From left to 
right these are: RIT, TIT (Transmitter 
Incremental Tune), clear, which cancels 
any incremental tuning of either receive 
or transmit, M to VFO and write. 
On the bottom-right of the panel are 

two more rotary controls, from left to 
right: RIT/TIT and memory-CH (memory 
channel selector). 

The rear panel 
On the left-hand side of the rear panel 

there is a vertical column of five sockets. 
From top to bottom: a standard S0239 
socket, labelled antenna; a pair of phono 
sockets for ALC voltage and RELAY to 
control an external linear amplifier; 
another pair of phono sockets, labelled 
receive ant in and out; a multi-purpose 
spare phono socket, and the transverter 
output jack. 
On the top row next to the antenna 

socket is the 8- pin DIN ACC(2) socket for 
which is used as RTTY keying ( 13.8V out, 
maximum 1A) and transmit/receive 
operation etc. On the far right-hand side 
is a 3.5mm extension speaker socket. 
The bottom row comprises two 1/4 in 

jack sockets which operate the electro-
nic keyer and a standard straight key. 
Next to these is a 3.5mm remote socket. 
The far right-hand side of the rear 

panel comprises, from top to bottom, a 
13.8V dc outlet, rated at a maximum of 2A, 
the mains fuse (5A for 220V-240V) and the 
ac euro-style mains input socket. The 
centre area of the rear panel comprises a 
substantial finned heatsink which con-
tains the final transistors. 
On the top of the rig there is a hatch 

which lifts off to reveal five controls. 
These are: a slide-switch to operate a 
marker which generates a marker signal 
every 100kHz; a marker calibration 
control ( calibrator) which adjusts the 
reference oscillator frequency; anti-
VOX control; electronic keyer weight 
control, and the scan-speed control. 

The IC-765 In operation 
An Icom HM-12 electret condenser 

microphone is provided with the IC-765. 
This microphone has several up/down 
buttons which are brought into operation 
via a slide-switch on the back of the unit. 
The up/down buttons are used to change 
the memory channels when the rig is in 
memory mode and select the frequency 
(up or down) in 5Hz steps when in VFO 
mode. 
When the function switch is pressed a 

warning light appears in its top left-hand 
corner, showing that the secondary 
switch functions are activated. Pressing 
the function switch followed by the 
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THE ICOM IC-765 HF ALL BAND TRANSCEIVER  

IfIltIftflhitI 

The rear view 

numerical keys on the keyboard allow 
you to make a direct entry of any 
frequency. Pressing the function switch 
plus the clear key adds the shift 
frequency to the displayed frequency, 
and pressing function and write clears 
the memory information on display. 
The IC-765 has ninety-nine memory 

channels plus P1 and P2, which record 
one frequency and one mode on each 
memory channel as the scan edges of the 
programmed scan are in operation. 
Memory channels 1 to 89 can be used 

as ' one frequency one mode' and 
channels 90 to 99 will accept ' indepen-
dent transmit and receive frequencies 
and mode' for split operation. They can 
also be used as normal memory chan-
nels. The rig is fitted with three scan 
functions: programmed scan, memory 
scan and selected memory scan. 

The owner's manual 
The owner's manual comprises fifty-six 

pages, the last two of which describe the 
options which are available from Icorn as 

add-ons. The owner's manual contains a 
useful series of five paragraphs titled 
Tech Talk from ' corn. The series poses 
several technical questions and goes on 
to answer them using a simple question 
and answer format. 

Conclusion 
I was able to contact various stations, 

particularly 28MHz. The other bands 
including the main ones — 21MHz and 
14MHz, produced a good crop of con-
tacts. 
The IF shift worked with its usual 

effectiveness and the sensitivity on the 
low frequencies was excellent, partic-
ularly on 7MHz in the evening. I was able 
to copy Offenbach DOE 54 fax on 
134.2kHz, despite an interfering signal 
transmitting continuously almost on top 
of it. 
My overall impression is of the effort-

less way in which it produced results, 
whether I used phone, RTTY, OW or 
listened in to parts of the frequency 
covered by the receiver. 
The IC- 765 including an internal ATU, 

PSU and the HM-12 600 ohm up-down 
microphone, costs £2,499 including VAT. 
My thanks to lcom ( UK) Ltd, Unit 9, Sea 
Street, Herne Bay, Kent CT6 OLD, tel: 
(0227) 363859, for the loan of the rig for 
this review. 

R.N. Electronics 
Professionally designed equipment for Amateurs 

Our reputation for high quality equipment has spread and we are 
now regularly sending 6 metre transverters around the world. In 
every case our equipment is individually tested and aligned to meet 
these high specifications. 

All our transverters meet the same high specification 

SECOND HARMONIC. <-70dB INTERMOD: <-32dB 

SPURII. ,-60dB NOISE FIGURE: <2.5dB 

TRANSVERTERS 

Our 2m IF transverters require a drive level of 0.5-3.0 watts, or up to 12 watts 

with our 7dB switched attenuator. The 10m IF models can be supplied for drives 

between 0.25mW and 20W with a separate receive output if required. 

• 144/50MHz 25w pep C199 • C4 p&p 
• 28/50MHz 25w pep £209 • £4 p&p 

• 145/70MHz 25w pep £249 • £4 p&p 
• 145/70MHz 10w pep C199 • C4 p&p 

• 28/70MHz 10w pep £209 • £4 p&p 
• 144/28MH: 25w pep £209 £4 p&p 

• 7dB switched Attenuate, £25 £2 pap 

PRE AMPLIFIERS 
Low Noise (< 1dB) GaAs Fet Pre-amplifiers for 6m. 4nt and 2 metres 

RF or DC Through Switching ( Max 100W pep) 
• Indoor boxed unit CC» • £2 p&p 
• Masthead ( line powered) with indoor PC feed un • £75 £4 p&p 
• LOW NOISE GaAs FET MASTHEAD PRE AMPS for 70MHz, 144MHz, 432MHz and 934MH: 

200W power handling £99 £4 p&p 

RECEIVE CONVERTERS 
tom receive. 2m IF With thru switching on transmit use with 6m transverter and work 10m/6m 

Crossband £45 • £2 pap 

RECEIVE ONLY CONVERTERS 
2m IF for 4m. 6m or tom receive £39 each • £2 p&p each 

10m IF for 2m. 4m or 6m receive £30 each • £2 pip each 

MET. ANTENNAS 
50MHz 3 el £42.95, ‘, oi £64.40, 70MHz 3 el £37.30 pap £4.50 

SEMICONDUCTORS 
• BOY418 450MHz 15w Module £20 

37 Long Ridings Ave, Hutton, Brentwood, 
Essex CM13 1EE. Tel: 0277 214406 

All prices include VAT 
VISA 

L F HANNEY 
77 Lower Bristol Road, Bath, Avon 

TEL: 0225 424811 

Your electronic component 
specialist for Avon, 
Wilts & Somerset 

Closed Thursdays 

WANTED 
An enthusiastic technically able 

and resourceful person to 
participate in a challenging, 

rewarding and novel 
opportunity in radio. 

Please apply in writing to: 
F Perrin, 20 The Lynch, 

Lynchmanor, Hoddesdon, Herts 
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1990 
LONDON AMATEUR RADIO SHOW 

by Ian Davidson 
When members of the Southgate 

Amateur Radio Club were planning their 
club's future activities for 1990, someone 
suggested holding a car boot sale. It was 
from this humble beginning that the idea 
for the first London Amateur Radio Show 
took shape. However, they soon hit upon 
the problem of where to hold the event. 
After a few more discussions and some 

enquiries, the idea of taking over 
somewhere like the Picketts Lock Cen-
tre in Edmonton started to seem possi-
ble. After all, Picketts Lock had good 
access from the North Circular Road and 
there was ample parking space. In 
addition, there was plenty of space for 
exhibitors, and there were catering 
facilities and attractions for the radio 
enthusiasts' families. 
From there on it was simply a matter of 

a lot of hard work for the club to put the 
event together. 

The event 
The show was held on 9 and 10 March. It 

had attracted a good deal of attention 
from the amateur press, which was borne 
out by the steady stream of traffic 
arriving at Picketts Lock from before the 
event's opening at 10.00am to well after 
lunch on the Saturday. In fact, the car 
parking facilities were well used with 
almost every space filled. 
Inside the Centre, having paid the £ 1.00 

entrance fee, I saw plenty of helpers 
from the Southgate Club, all wearing 
SARC sweatshirts. Exhibitors were allo-
cated plenty of space, since the organis-
ers had booked two halls and a balcony 
for the event. 
This space was needed because there 

were more than eighty exhibitors, ran-
ging from organisations like the RAFARS 
and RNARS, to companies like Icon', KW 
Electronics and ARE. There was even a 
bring and buy stall which seemed to be 
doing a brisk trade. 

Paddle keys 
For the CW enthusiast there were two 

key manufacturers, R A Kent and G4ZPY. 
On the Kent stand, their famous straight 
key kit, paddle and keyer were on 
display. G4ZPY was showing off a wide 
selection of keys, from the satin finished 
pump-handled key set on lakeland stone 
and priced at £26.95 to his top of the 
range Trophy key, finished in twenty-two 
carat goldplate. G4ZPY was also showing 
the kit key which he had just launched. 
For those interested in aerials, a 

number of stands were bristling with 
metalwork. Sandpiper Communications 
were particularly noticeable. Next 

to them was Capco with their long 
aerials. Some of their aerials had been 
dismantled to show their construction. 

ATUs 
KW Communications had a good 

selection of equipment on show from 
their new emporium — the new Ten Tec 
Omni V looked very smart. Another item 
they had on display for part of the show 
was the Ten Tec 254 Tranzmatch ATU. 
Unfortunately, they had sold them all 
before I arrived. 
Talking of ATUs, Nevada were exhibit-

ing their TM1000 tuning units. They had 
two on show which were opened up, 
showing a very impressive set of coils 
and capacitors. The Tranzmatch is rated 
at 1kW, and from the size of the 
components this seems to be a con-
servating rating. Another feature is the 
roller-coaster coil which gives an exact 
match at all settings. 

ICOM (U10 Limited 
The Icom stand was well worth a visit. 

They had a good selection of equipment 
on display, including a couple of new and 
interesting items. 
The first was the tiny IC-R1 receiver. 

This palm-sized receiver, measuring 
49mm x 102.5mm x 35mm, covers from 
100kHz to 1300MHz and can resolve AM, 
FM and FM wide, as well as having 100 
memories and a time clock! 
The second very new item at the show 

was the IC-R100 receiver. This is housed 
in a small mobile transceiver-sized case 
and has a frequency coverage from 
100kHz to just over 1.8GHz. It includes 
100 memories, a tuning knob with 
variable tuning increments, AM. FM and 
FM wide modes, a clock and much more. 
Another new item on the lcorn stand 

was the IC-970 VHF/UHF base station. 
This comprehensive transceiver would 
grace anyone's shack. It covers 2m and 
70cm as standard, but has an optional 
23cm plug in. In addition, this receiver is 
capable of covering from 50MHz to 
900M Hz. 

Morsum Magnificat 
Other interests were also represented 

at the show. The Radio Bygones and 
Morsum Magnificat stand was manned 
by Geoff Arnold and Amateur Radio's 
Tony Smith (of Morse Report fame). 
Their stand attracted a steady amount of 
interest over the day. 

RSGB Morse tests 
Those interested in Morse or at least 

taking the Morse test visited the RSGB 
stand, which was conducting Morse tests 
in a quiet area of one of the halls. 
Whenever I passed the stand there 
always seemed to be some activity going 
on, so it must have been popular. 

Comments 
As I walked around the show, I saw 

everything from components to kits, and 
computers to transceivers. 
The show was very well supported by 

the public. A number of people com-
mented that there was plenty of traders 
and that it did not get too crowded 
because both halls and the balcony had 
been well set out. 
The only problem seemed to be in 

locating the venue. Next year the 
organisers should post more road signs 
and provide a larger map. 
Apart from this the Southgate Amateur 

Radio Club did a really excellent job in 
organising what must now be a major 
event in the amateur radio calendar. 
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Blind bodges 
Over the years I've repaired all sorts of 

things containing electronic compo-
nents, from electronic warfare equip-
ment for an aircraft restoration to kids' 
toys. There's always something new, 
though, and this one was a cash register. 
Now, what has a cash register got to do 

with a two-way radio magazine? Well, I 
receive many letters from readers who 
have bought a dead gizmo at a rally and 
who, naturally enough, want to get it 
working but don't know where to start. As 
I have more experience at repairing 
things, I'm usually able to point them in 
the right direction. Nine times out of ten 
they have missed the obvious method of 
repair, owing to their unfamiliarity with 
the equipment. 
Well, for the first time in ages there was 

this electronic gizmo in front of me that I 
was unfamiliar with. The manufacturer 
had gone bust years ago, no circuits and, 
oh joy of joys, several cowboys had 
recently tried to fix it. Consequently, it 
was now almost beyond repair. 
Move one. I took the covers off and had 

a good look inside. It really was full of 
electronic gubbins - nothing brown and 
nasty and no burnt out components 
anywhere. Move two. A good sniff - don't 
laugh, you can often find a well-cooked 
bit of electronics with your nose. No 
clues there either. 
Right then, time to power the bugger 

up. I plugged it in and switched on at a 
distance, using a length of extension 
cable in case it went bang. 
The cash register didn't go bang, it just 

sat there doing nothing, ie, no display, no 
beeping. It had to be time to switch on 
the avo. I unplugged it from the mains 
and located the mains transformer. This 
was my first good break, since its outputs 
were connected to a plug/socket. The 
avo on ohms showed three windings, two 
low, one high. I plugged in the register to 
the mains and checked the windings on 
ac volts, which showed 18V, 18V and 120V. 
I then plugged the transformer output 
back in and followed through to the 
rectifiers and regulators, which showed 
+12V, - 12V and + 100V dc. The + 12V went 
through a chip and I got + 5 too, sod it. 

It's often a good move to follow the 
highest voltage around a board first. As 
higher voltage components are liable to 
break down more often, knowing where 
the volts lurk will prevent you from 
receiving an electric shock later on. At 
one point the voltage went through a 
small diode, 1N4148-flavoured, to a 1p-F 
electrolytic. There were no volts present 
across the electrolytic; always a clue to a 
fault in the vicinity. The diode was 
'pointing' towards the electrolytic (adv-
anced technical term, which means that 

G3XSE 
it will conduct in that direction), so I 
unsoldered the diode and avo'd it. 
Shame I broke it while taking it out 
though. 
Now, in my book, 1N4148s on a 100V line 

stinks. I thought they were 50V or so but I 
could be wrong. I might look it up one 
day. Unfortunately a replacement 1N4148 
was lying among the usual pile of rubbish 
littering the bench - I was looking for 
something stronger, but I found the 
1N4148 first ... 

It worked. I flicked it on and off several 
times and it still kept working. I put the 
covers back on and phoned the owner to 
come and collect it. 
What can be learned from your scribe's 

pathetic fumblings in the dark? Start at 
the power supply and work out. Got the 
bugger going though, didn't I? 

Pocketphone conversion 
Long-time readers of this column will 

know I have a soft-spot for old, blue ex-
police pocketphones, each having a 
separate transmitter and receiver. 
Nowadays they're dirt cheap, especially 
the receivers. Two or three quid should 
buy you a good one; the transmitter may 
cost a fiver if it's got a battery. A pair of 
pocketphones, xtalled, with charger, 
may cost £15.00 tops. 
An occasion arose where a club 

wanted to set up a 70cm base station. The 
idea was for the 70cm portable receiving 
stations to reply to the base station on 
2m. The reasoning behind this was that 
most amateurs have 2m portable equip-
ment, 70cm gear is a bit rarer. Duplex 
operation was required. 
The club lashed out twenty quid for ten 

reasonable pocketphone receivers, with 
batteries and a charger. They worked 
perfectly on their original commercial 
frequency of 456.3MHz. Club members 
were arguing as to which frequency they 
should recrystal all the receivers on to 
70cm when I offered to do it for free. 
Sums time. 456.3MHz (original fre-

quency). IF 10.7MHz. Crystal therefore 
injects on 456.3MHz - 10.7MHz =-
445.6MHz. What is the other mix? 
445.6MHz - 10.7MHz = 434.9MHz. The 
quick way is to look on the back of the 
pocketphone, where the frequency is 
often marked, then subtract 21.4MHz (= 2 
x 10.7MHz). 
As the 70cm base station was synthe-

sised, this was no problem. After a five-
minute re-tweak on each pocketphone, 
they were on 70cm. I saved the club 
£50.00. Miserable sods could have 
bought me a pint for my troubles ... 

Araldite 
Araldite is marvellous stuff, where 

would a bodge artiste be without it? I 

always keep two packs on the bench, one 
for rapid and one for ordinary use. 
There was this rather nice communica-

tions receiver on the bench that some-
one had bought at a rally. Synthesised 
but drifting. The counter showed refer-
ence that the oscillator was drifting. I 
took off the cover and noticed that the 
glass-cased crystal had come out of the 
oven bit. I was about to reach for the 
rapid Araldite when my apprentice piped 
up. ' Rubbish,' I replied - well, not those 
actual words, but that was the general 
idea. After all, I was carrying out repairs 
before he was born. 
Undeterred my apprentice whipped 

two KT66s out of the bin. These valves 
work on the space charge principle and, 
apparently, are supposed to glow red 
when working, unlike transistors. The 
two in the bin were suffering acute 
cathode flaking. I gave them a shake and 
they resembled snow scene ornaments. 
My apprentice mixed one lot of rapid and 
one lot of ordinary Araldite and put a ring 
round each valve, on the glass bit. He bet 
me a day's coffee that the rapid Araldite 
would break within twenty-four hours. 
Guess what? Next day, I bought the 

coffee. 

Limited tuning range 
A synthesiser with a limited tuning 

range can be a real pain. A common 
example might be, say, a 2m rig that 
should tune from 144MHz to 146MHz but 
will tune, say, only 144.8MHz to 146MHz. 
Another good example is a rig which is 
supposed to tune from 28MHz to 30MHz, 
such as a CB based machine, but decides 
that 29MHz to 30MHz is enough. The 
problem, often as not, is that you can 
drag the action to work down to the lower 
bit of the band but you lose the top lock 
you had. 
The solution to the problem is to use 

two signal generators. Sure, your aver-
age well-equipped amateur has hun-
dreds of expensive synthesised signal 
generators lying about, I hear you say. 
The trick is to be versatile. A crystal that 
will give an output at either end of the 
range can quickly be fitted with a single 
transistor oscillator. 
A tunable general-coverage receiver 

can have its local oscillator borrowed. 
For example, I've used a legal FM CB 
transmitting on channel forty on 
27.991MHz as a bottom marker on a 
'tunable' synthesised receiver, which is 
supposed to tune from 28M Hz to 30MHz 
but with a 25kHz overlap. A hand-
portable on low power with an elastic 
band around the Tx/Rx button also gives 
a useful carrier. The trick is to use one 
generator which is unmodulated, with 
the other singing at 1kHz. 
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I find two generators are helpful when 
setting up a restricted frequency range 
synthesiser. You can leave one up one 
end then follow down with the other. 
When you adjust the failing rig to bring in 
the lower end, leave things be and whip 
up to find the other generator, which will 
hopefully still be there. This trick works 
particularly well with older 2m rigs that 
have a MHz switch, ie, from 144.5MHz to 
145.5MHz. 
A common cause of a restricted tuning 

range is that either the VCO centre 
frequency has drifted ( reset with the 
appropriate pot or core) or the synth-
esiser mixer bandwidth has sharpened 
up. I must admit to occasionally using a 
1k resistor as a bodge cure. 

Mistakes do happen 
How did someone manage to mistake a 

valve for a transistor? Let me tell you the 
story. 

In the ' seventies Electronic Develop-
ments produced a handy 70cm linear. A 
couple of watts in gave about 25W out. 
More if you thrashed it. I've heard of 70W 
or so out for 10W in, with lots of volts 
across it and a decent blower shifting the 
air about. 
Electronic Developments produced 

two versions: one with a built-in power 
supply, just add mains and drive, and the 
other version comprised the RF bit, add 
your own power supply ( I'd recommend a 
blower). 
Construction of the latter was unusual, 

to say the least. Two mid-sized, die-cast 
boxes were mounted one on top of the 
other, with the bottom box housing the 
input circuitry and the top, the output 
gubbins. Good idea and stable, never 
seen one hoot. 
The following information caused a 

local amateur some grief. The input 
socket for the volts to power the bugger 
came in via a 4 pin mic socket— the sort of 
thing seen on the front of all CB sets. 
Unfortunately, he didn't know that the 
active device was a valve; he thought it 
was a transistor! Apparently he'd found 
his linear in a box of rubbish and had no 
idea what it was. 

In a way, I admire his approach. He 
connected the linear to the driving rig 
(FT708) via coax, then connected the 
load to the output socket. Took 12V 
negative to the linear chassis, put it on to 
transmit, wopped 12V positive up each 
power pin and waited for something to 
happen. Well, on one pin, it all happened. 
The pin took a few amps for a couple of 
seconds, then stopped taking the amps. 
He'd found the 6V heater and had burnt it 
out. 
While chatting to him over the air, I 

heard the story. I asked why he hadn't 
opened it up and looked inside prior to 
worrying it with volts? He replied, ' No 
crosshead screwdriver to hand!' 
The cure? In with a replacement 2C39. 

He found a well made ex-MoD 6.3 and 

500V power supply, we strung it all up and 
it worked a treat. 
These linears are still sought after 

little boxes, dead reliable and able to 
stand years of abuse. Obviously the 
voltage requirements rule out mobile 
use and make the equivalent, more 
modern transistor linears, more attrac-
tive. Even so, I've seen pristine 'deck 
only' variants sell for £40.00 recently, 
£50.00 for a built-in PSU type. 
Scruffy examples cost about £15.00 

less but are still a good buy 'cos there's 
nothing in 'em to wear out, except the 
valve, and I've bought good 2C39s for 
between 10p and £1.00 at flea markets. 
Note, there's no aerial changeover relay, 
so you will need to do some work before 
you can use it. 

Infra-red security lights 
Quite a few of these 'switch on when an 

intruder is about' security lights are 
appearing on the surplus market, new 
but not working, often on catalogue 
return stalls. A quid or two is the going 
rate. 

Faults. About 80% of them have a faulty 
daylight sensing photo resistor. This 
deactivates the unit during daylight 
hours. Just for fun the resistor might be 
hiding under a removable rubber bung. 
The resistor, if working, should go high 
resistance in the dark and down to a 100 
ohms or so in daylight. The resistor 
seems to fail at 25 ohms in the dark, 20 
ohms if illuminated. 
Since the circuit is designed to stop all 

the action when resistance is low, they 
don't work. 
Some of these devices have a really 

long on period once activated, which can 
be a nuisance when checking one out. 
Solution? Rip out the hold capacitor. 
Often there is a pot to adjust the on time; 
look for an electrolytic in the area, often 
47/.LF to 330p.F, and unsolder a leg. 

Incidentally, if you are forced into a 
stage by stage, fault-finding fight with 
one of these, it's perfectly possible to 
follow the sensing through with a ' scope. 
If you put your hand in front of the infra-
red detector its output will change by a 
few tens of millivolts, rising to a 100mV or 
so when a soldering iron goes past a 
couple of inches away. This hits an op-
amp or two— we are talking of a volt or so 
swing now — a transistor maybe (switch-
ing on full rail, a volt or so), then goes into 
a 'delay' chip and on to the photo 
resistor. This pokes a transistor which 
throws the relay about. Not being too 
technical for you, am I? Remember 
there's lots of mains-carrying tracks 
about, to fuses, the transformer and into 
the relay and output pins to control the 
light. Take care. 

Drifting pots 
On to the bench with an early 

synthesised transceiver. Well, it's sup-
posed to be synthesised but tunes 

wherever it wants to go. Not a good thing. 
I took the covers off and found that the 

varactor diode volts were jammed 
against one end, its dc ' static' conditions 
were not right. I set up the transceiver 
according to the instructions in the 
handbook. The rig now worked as sweet 
as a nut. 
A week later the owner brought the rig 

back, so I accused him of mucking about 
with it. He denied this. I took the covers 
off, pots were where I had left them ( I'd 
sealed them with typing correction fluid; 
I've got some nasty habits). Put the avo 
on the dc ' static' line; the thing was 
drifting. Now it was basically a pot across 
a regulated line. The regulated line was 
not drifting, therefore it had to be the pot. 
It was a nasty Bakelite type and had a few 
ominous bulges in it. I replaced this with 
a ten-turn 1k pot. The rig has worked a 
treat ever since. 

Halves 
No, not the sort of thing you rush to buy 

as the landlord shouts 'Time', but half 
rails. In your average wonderbox there 
are digital ICs. In the good old days, 
these were 7400 types, running on 5V. A 
supply fault would often end up with the 
ICs giving output levels of about 2.5V. 
Nowadays, CMOS may be running on, 
say, 7.5V or 10V, so the half rail will be 4V 
to 5V. 

I had this transceiver on the bench in 
front of me. I cried help and asked an 
apprentice to check it with a digital 
analyser. He gave up too. I set the 'scope 
for zero volts on the bottom line, with 5V 
on the top. I used a probe to check the 
chips and looked for anything that was 
not up the top or down the bottom. 
What are the reasons for a half rail? 

Well, perhaps the earth is off, discon-
nected, dry jointed on the IC pin or at 
some point around the board; there's no 
rail; there's a duff chip — either the 
driving or the loading one; or the 
switches are grotty — eg the point should 
be a ' 0' but is in fact a half and goes up to a 
'1' when something is turned or pulled. 

In this case the switch had got 
something in it. The inverse of the point 
being a half instead of a ' 0' is where the 
very low input current of a CMOS chip is 
not sufficient to 'wet' the switch con-
tacts. Here, the answer is to remove the 
switch from the circuit and blast away at 
it with half its rated current, preferably at 
its full rated voltage. 

Incidentally, one really good way to 
ruin an IC is to present a chip with an 
input when it has no rail on it. The best 
way to achieve this is to have, say, 
thumbwheel switches on the front of a 
set getting their voltage from one rail, 
and the binary adders, or whatever 
you've got them connected to, running 
on another. Remove, short out or blow up 
the IC supply and you have the joy of 
replacing some ICs as well. 

I should know; I've just done it. Again! 

MAY 1990 please mention AMATEUR RADIO when replying to any advertisement 13 



The World of 
DATA 

BY DON FIELD G3XTT 
Packet radio is spreading, with 

amateurs in the USSR, Poland and 
elsewhere in the eastern bloc now 
having permission to operate on this 
mode. At the same time, interest in 
traditional RTTY continues to grow, with 
a constant high level of band activity, 
especially during contests such as the 
BARTG event which was held in March. 
The process seems to be self-fuelling. 

Increased interest leads to the develop-
ment of new products, such as BARTG's 
PC-RTTY software for the IBM PC, and 
the AMTOR and RTTY software for the 
IBM PC, available from Grosvenor Soft-
ware (G4BMK). These products help to 
attract more data mode operators on to 
the bands. I hope to look at some of these 
products in the future and pass on my 
observations in this column. 
Mind you, some of the technology 

seems to be coming full circle. One of the 
US magazines reports that not only has 
Packet Cluster replaced 2m FM as a 
means of DX alerting, but K3RL of the 
Frankford Radio Club has developed 
'Frankie', a system in which his packet 
computer is tied to a voice synthesiser in 
order to announce DX information over 
the old-fashioned 2m voice repeater! 

Problems with packet 
New ways of doing things are all very 

well, but new' is not always ' better'. The 
following letter from DJ4XN to DJ6TJ 
first appeared in CO/DL Magazine. While 
intended to be a light-hearted swipe at 
HF packet, it may ring a few bells! 
'Radio amateurs like to keep up with 

the latest technology — much to the 
delight of the business community of a 
certain far-eastern island. 
'Packet radio seems to be the latest 

craze. I am the proud owner of a C-64, a 
home-made interface with AM-7911, TS-
440S, TL922 and a program with all mode 
comms. My systems can certainly stand 
up to comparison with much more 
expensive hardware. 

'As I understand it, the original idea 
behind packet radio was to provide a 
means of communications, on VHF, 
which would enable those in poor 
locations to communicate with stations 
situated some distance away by linking 
them up via other stations. 

'My experience of VHF packet radio is 
limited. However, readers might be 
interested in my account of what seems 
to be a fairly typical packet OSO on the 
HF bands. 

'In theory, there should not be much 
difference between packet radio on VHF 
and on HF, except for the difference in 
speed, ie, 300 baud on HF as opposed to 
1200 baud on VHF. What happens in 
practice, however, is a different story. 
Yes, the system does work — providing 
there is never more than one station on 
the same frequency at any time. The 
moment another station appears (and 
wasn't multiple use supposed to be one 
of packet radio's main selling points?), 
things will start to go wrong. 

'Here, then, comes an account of a 
typical packet OSO on HF packet: 
'My partner's station ( S2) is transmit-

ting, mine (S1) is on " receive". Also on 
receive, on the same frequency, is 
another station ( S3). S3 can hear S2, but 
propagation is such that he cannot hear 
me. 

'As my partner drops the carrier, my 
station goes to " transmit" — as does S3, as 
we both assume that we have a clear 
frequency. S2 receives both of us, but 
cannot read either signal as mine 
interferes with S3's and S3's interferes 
with mine. As soon as the frequency is 
clear S2, therefore, requests a repeat of 
my transmission. At the same time, 
however, S3 is called by another station, 
S4 (who is not receiving S2 and therefore 
assumes the frequency to be clear). I am 
receiving both S2 and S4 but cannot read 
either. My station duly transmits another 
request for retransmission of S2's trans-
mission requesting a repeat of my 
transmission. At the same time S3 
requests a repeat of S4's transmission, as 
he was unable to copy S4's packet due to 
interference from S2. 

'S2 cannot read me (due to interfer-
ence from S3), so he now requests a 
repeat of my transmission requesting a 
repeat of his transmission requesting a 
repeat of my transmission. 

'At the same time, S4 directs a 
transmission at S3 asking for a repeat of 
his transmission requesting a repeat ... 
etc. 

'I realise I'm not getting anywhere so, 

in frustration, I switch on the amplifier. At 
last, S2 is copying my request for a repeat 
of his transmission requesting a repeat 
of my transmission requesting a 
repeat... etc. He sends an ack-
nowledgement, but my receiver cannot 
read him and asks for a repeat of his 
transmission so, equally frustrated, S2 
turns on his amplifier. With a bit of luck 
we should now be able to hear each other 
and have a OSO but, unfortunately, it's 
S3's turn to get frustrated and turn on his 
amplifier, so we're back to square one. 
'There is nothing more I can do, so I go 

off to lunch, leaving the rig to its own 
devices. 
An hour later I return to the shack and 

— bingo — there is a message on the 
screen. " Great", I think, " we made it after 
all" — until I take a closer look at the 
message. It says "Timeout". So much for 
efficient communication. 
'Some weeks' later a QSL card arrives 

from S2: " tnx fr ufb packet OSO", it says, 
" RST599+ 20d B" 

Packet protocols 
DJ4XN's letter is by no means untypi-

cal, even on VHF. The trouble, of course, 
is that packet protocols were devised for 
use in hard-wired systems in which each 
station on the network can ' hear' every 
other station. Radio just isn't like that, 
but the nearer we can get to such a 
situation (as in the ' ideal' network I 
described last month) the better the 
system will work. HF radio, unfortu-
nately, is the worst of the lot, because 
propagation is so variable. 
Of course, there are other inefficien-

cies in our packet protocols. Stan 
Horpeza WA1LOU, one of the 'founding 
fathers' of packet radio, highlighted one 
of the major inefficiencies in a recent 
article in the American magazine CIST. 
Stan noticed that bulletin traffic has 

increased faster than personal mail, and 
that many people read each bulletin. 
Thus, from any one BBS, a bulletin may 
be down-loaded many times. 
Various proposals have been put 

forward for a ' broadcast' protocol to 
allow these bulletins to be sent once 
only, or at infrequent intervals, and to be 
received by many stations simul-
taneously. However, new protocols can-
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not be implemented overnight. 
Stan's 'quick and dirty' solution is as 

follows: 
'Leave your station running on the 

frequency of your local BBS and use the 
LCALLS command to enter the call of 
that BBS into your TNC. Next, turn on the 
MONITOR and BUDLIST functions ( MON 
ON and BUD ON). Now your terminal will 
display only those packets which are 
sent by your local BBS. Whenever 
anyone reads a bulletin it will be 
displayed on your terminal as well. 

'If your terminal is a computer and its 
terminal-emulation software is capable 
of saving received data, let it save 
everything that is received over an 
extended period of time (an hour, six 
hours or twelve hours, computer memory 
permitting). At your leisure, you can read 
everything that was transmitted by the 
BBS during that time period, and it is 
likely that you will read some bulletins 
you had intended to read the next time 
you connected to the BBS. If you have a 
word processor with a search-and-
replace function, you can clean up the 
bulletins by deleting all of the displayed 
headers, BBS prompts, BBS beacons and 
other extraneous matter transmitted by 
the BBS. 

'This', says Stan, while not the final 
solution, can be implemented by most 
packet radio users without any hardware 
or software modifications'. 

If everyone were to adopt this 
approach it would be the first step 
towards reducing congestion. 

Bush telegraph 
The IEE Review recently carried an 

interesting item about the use of packet 
radio in Sierra Leone to provide com-
munications between remote villages. 
The network operates in the 27MHz 

citizen's band using modified CB trans-
ceivers under the control of a microp-
rocessor-based controller which moni-
tors batteries levels and other para-
meters, as well as acting as the packet 
TNC. 
A complete installation including solar 

panels to recharge the batteries, plus the 
antenna system, costs about £314.00, and 
for this modest outlay the impact on 
village life has been dramatic. Villagers 
are able to exchange news, summon 
assistance and much more. 

Beacon band 
There is still a lot of interference to the 

14.1MHz beacon chain from thoughtless 
packet operators. Do remember to keep 
well clear. If you are operating packet in 
the upper sideband mode of your 
transceiver, then remember that you will 
need to be at least 3kHz below the 
beacon frequency to be sure that you are 
unlikely to cause problems. 

RTTY Journal 
I now subscribe to the RTTY Journal, 

owned, edited and published by Dale 
Sinner W6IWO, 9085 La Casita Avenue, 
Fountain Valley, California 92708, USA. 
For anyone seriously interested not 

only in RTTY but in the other data modes 

this magazine, which has been running 
for almost thirty-eight years, is excellent. 
It is published ten times a year and costs 
$18.00 surface mail, or $24.00 airmail to 
subscribe from the UK. Definitely to be 
recommended. 
While on the subject of journals, 

Gateway, the ARRL packet radio news-
letter, is to merge with QEX, the monthly 
newsletter for experimenters. This is not 
surprising, as many of the technical 
developments currently taking place in 
the hobby are related to packet radio. In 
future, Gateway will appear as one 
section in QEX. 

Recent RTTY activity 
To give you a flavour of the DX to be 

found on the HF bands on RTTY, the 
following have been reported recently in 
DX NewsSheet (along with many others 
as well): 4K2OT (Franz Josef Land), 
BY1QH (China), D44BC (Cape Verde), 
H44SH (Solomon Islands), V85DA 
(Brunei) and YI1BGD ( Iraq). 

Satellites 
The Japanese amateur satellite Fuji-

OSCAR-20 ( FO-20) was launched suc-
cessfully in February. This satellite 
functions as a BBS using mode JD 
(145MHz uplink, 435MHz downlink). A 1W 
telemetry beacon transmits PSK ( Phase-
Shift Keyed) packets on 435.910MHz. 

If you want to monitor this beacon you 
will need to attach a 1200 baud PSK 
modem to your TNC. That's it for now. 73 
de Don. 

DEREHAM WATER 
SUPPLIES LTD. 
WATER SUPPLY ENGINEERS 
BRADENHAM ROAD 
SCARNING, NORFOLK NR19 2LA 

All aluminium ex 
National TV company 
mobile transmitting mast, 
complete with wind speed 
unit. Rotating top head, 
hydraulics for erection. Approx 
height 60ft, weight 3 ton, suitable 
for flood lighting, security etc 

£4500 + VAT 
Phone 036287-613 
Fax 036287-612 

AIR SUPPLY 
83b High Street, 

Yeadon, Leads LS19 7TA 

Tel: 0532 509581 Fax 0532 508772 

(Shop just two minutes from Leeds Bradford Airport) 

Hours 1000-1300 1400-1750 

AIR BAND RADIO SPECIALISTS 

For the very best of hand-held, car and base receivers, scanners etc. = Signal 9537/5; 
9535 ( Full VHF and UHF MIL) WIN 108: Sony AIR 7: PRO 80: AOR 800E, 900, 2002 and 
500N. AOR 3000: HF 225: Uniden 100XL: 100XLT: 200XLT: 175XLT: 590XLT: 950XLT: Cobra 
5R925: Black Jaguar MkIII: MVT 5000 (or Jupiter II) - the hand-held with full VHF and 

UHF MIL Airband. Plus a full range of books, aerials and accessories, charts, etc. etc. 

If you would like our Information Pack, please send SAE and stamps to value of 50p. 

1/54 

(Hours vary due to fly- ins etc 
Ciosed Wednesday and Sunday) 

Start training now for the following 
courses. Send for our brochure — 

without obligation or Telephone us on 

REF: ARS 0626 779398 

NAME  1 I 
ri 

ri 

Telecoms Tech 
271 C & G 

Radio Amateur 
Licence C & G 

Micro- processor 

Introduction to 
Television 

Radio & Telecommunications Correspondence School 
12 Moor View Drive, Teignmouth, Devon TQ14 9UN 
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E CHNDLDGY 
by Ian Poole G3YVVX 

The word technology probably trig-
gers thoughts of the latest advances 
such as direct digital frequency chips or 
MESFETS offering incredibly low noise 
figures. However, don't dismiss the more 
established technologies: many electro-
nic items invented years ago are still 
going strong today in one form or 
another. 
Take for example the ordinary semi-

conductor diode. Although there have 
been advances made in its implementa-
tion, it is still essentially the same as the 
old cat's whisker detectors invented 
around 1906. 
Another example is the trusty ther-

mionic valve. Even though it has been 
superseded by the transistor in many 
areas, its basic technology is still used in 
applications such as travelling wave 
tubes (TWTs) and klystrons. 
Then there is the quartz crystal (Fig 1). 

Today these are probably used more 
than ever as cheap, reliable and effective 
tuned circuits. They may not be the latest 
invention, but there is no other device to 
beat them for performance and cost. 
However, the way in which they work is 
not always understood very well. 

Crystal clear 
Essentially a crystal depends on the 

piezoelectric effect to work. This effect 
converts a mechanical stress in a crystal 
to a voltage and vice-versa. For its 
operation a quartz crystal uses this 
effect in both directions so that an 
electrical impulse is converted into a 
mechanical movement and back again. 

It is in the mechanical movement that 
the resonant properties of crystals are 
found. Quartz resonators can exhibit Q 
factors of several thousand, whereas 
tuned circuits made from conventional 
inductors and capacitors are only in the 
hundreds at the very best. 
The mechanical qualities of the crystal 

are obviously vital for it to perform 
correctly. The actual shape of the crystal 
is important because the crystal resona-
tors are cut from larger crystals and the 
orientation of the cut will determine the 
final properties of the resonator itself. 
The AT cut is the one most commonly 

used in radio applications and this is 
taken from the original crystal as shown 
in Fig 2. This cut gives the best Q factor, 
the highest level of activity and keeps 
down the level of unwanted responses 
and oscillations. 
A crystal has a number of resonances 

depending upon the way in which it 
vibrates. It may oscillate in an extensio-
nal mode as in Fig 3(a), or it may have a 
flexural type of oscillation as shown in 

Fig 1: A natural quartz crystal 

Fig 3: Modes of oscillation of a crystal 

Fig 3(b). It may even vibrate with a 
shearing type of oscillation as in Fig 3(c). 
As there are so many different ways in 

which a crystal can vibrate, for an 
oscillator can excite several of them at 
any one time. Fortunately many of the 
modes have only a very limited 
piezoelectric effect connected. But a 
poorly cut crystal may lead to small 
spurious responses and oscillations 
when one mode excites another (Fig 4). 

Fig 2: The AT crystal cut with relation to the 
crystal axes 

— 

•••• 

'a) extensional mode 

— 

b) flexural mode 

—1 

— 

c) high frequency shear mode 
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Response 

wanted unwanted 

Frequency 

Fig 4: The responses of a crystal showing the unwanted modes 

Sometimes it can mean that the crystal 
oscillates on completely the wrong 
frequency. This is particularly likely to 
happen if the oscillator circuit has no 
tuned circuits in it as in a digital clock 
oscillator circuit. 
The AT cut crystal has very few 

spurious responses, and even these are 
likely to be well removed from the 
wanted one. This is because it uses a 
high frequency shear mode of vibration 
and the resonant frequency is depen-
dent upon the thickness of the crystal. 
Most of the other modes are dependent 
upon other, much larger dimensions and 
hence their resonances will be much 
lower in frequency. 
When one considers all that can go into 

the design of a simple crystal it makes 
them seem like very good value for 
money! 

Surface mount technology 
The use of surface mount technology is 

still on the increase and many of the new 
pieces of amateur radio equipment 
manufacturered in the East use it. As 
with any new technology there are 
teething problems which have to be 
sorted out, and some people are con-
cerned about maintaining equipment 
which uses surface mount devices. 
One of the problems concerns the 

components; they are very small and 
either don't have any markings at all or 
have a special code on them. In addition 
to this the components often have to be 
removed in a certain way; for example a 
resistor or capacitor has to have both 
ends heated simultaneously before it 
can be moved. 
The other major concern emanates 

from the manufacturing process. Once 
placed on the boards the components 
have to be secured and prevented from 
moving before and during soldering. 
This was done by gluing the components 
to the board with a small amount of 
adhesive. Unfortunately many manu-

facturers used a form of adhesive that 
didn't degrade during soldering, which 
meant that it was very difficult to remove 
the components at a later date without 
damaging the board in the process. 
However, now there are new methods 

of soldering being introduced, and the 
use of adhesives is slowly becoming less 
widespread. 
There are basically three methods of 

soldering which can be used with 
surface mount components. 
The first uses a wave of molten solder 

which passes over the board. This is 
carefully controlled so that each pad and 
component is correctly soldered. Even 
so, the actual amount of solder on each 
joint is not particularly well defined and 
solder splashes can cause shorts 
between tracks. Furthermore gluing is 
still needed to prevent the displacement 
of components. 
The second method is called vapour 

phase soldering. Here solder paste is 
applied to the board, and then the 
components are added. Once the board 
is complete it is lowered into a container 
of liquid boiling at just over 200°C. The 
vapour from the liquid melts the solder 
paste and solders the joints. 
Although this method does not need 

glue to hold the components in place, it 
does have other drawbacks. The main 
one is that the temperature cannot be 
controlled as well as in other methods, 
and hot and cold spots can lead to 
uneven soldering, which in turn can lead 
to an effect called ' tombstoning'. This is 
where the surface tension of the solder 
at one end of the component causes the 
component to stand on end. 
The third method involves infra- red 

heating. Again solder paste is used and 
there is no need for any adhesive. 
Generally the boards pass through the 
solder machine on a belt. Because the 
temperature can be accurately control-
led the defects are greatly reduced. 
The major drawback of this form of 

soldering is the high cost of machines, 
but let us hope that as more surface 
mount units are made the use of infra-red 
soldering becomes more widespread, 
negating the need for glue. 

News clips 
Plessey have recently introduced a 

direct conversion receiver chip which is 
capable of operating at up to frequen-
cies of 200MHz or so. The chip is 
intended for use as an FSK data receiver 
and contains an RF amplifier, direct 
conversion mixer, base band amplifier 
and filters, as well as many other circuits 
for demodulating the data. 
The sensitivity of a receiver using the 

chip is said to be around 0.14 microvolts 
at 150M Hz and with the on-board filters it 
is possible to achieve 70dB rejection at 
25kHz. On top of this only one resistor is 
needed to adjust the filters. 
Although this chip, the SL6639, is 

intended for use in low power paging 
units, there may be applications within 
amateur radio. Who knows, a wrist watch 
two metre receiver may be on the 
horizon. 
On the semiconductor device front 

Toshiba have recently introduced some 
new RF power FETs. The TIM2121-01 and 
-05 are internally matched to 50 ohms 
saving costly matching circuitry. They 
have gains of 5dB and 5.5dB and power 
outputs of 1W and 0.5W respectively. 
Toshiba certainly seem to be putting a 

lot of effort into development because 
they have also recently announced a pair 
of new UHF amplifier modules. The first 
of them uses silicon bipolar technology 
to give a power output of at least 12W 
with an overall efficiency of at least 30%. 
The second amplifier uses MOSFET 
technology. This offers an overall effi-
ciency improvement of 5% to 10%. This 
can be of particular significance when 
operating from batteries. 

Improved performance 
Point contact devices are still in use 

today. Essentially they are the same as 
the very early devices used when 
semiconductors were just being 
introduced. However point contact 
devices have been developed consider-
ably since then, and have the advantage 
of having very small values of capaci-
tance. This makes them ideal for use as 
small signal detector devices at high 
frequencies. 
Now Hewlett-Packard have come out 

with some gallium arsenide planar 
doped-barrier diodes. They are less 
expensive and give an improved per-
formance. For example their HP 8474B 
detectors are flat to within ± 0.35dB up to 
18GHz. The HP8474E is the highest 
frequency diode in the series and this is 
flat to within ± 0.7dB up to 50GHz. 
However, don't get carried away with 

the cost reduction. Diodes like these 
ones cost over £ 00.00 each! 
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DIAR 
News for HF operators compiled by Don Field G3XTT 

¡ill 
Old Sol has been rather disappointing 

of late. Just when we might have 
expected very good propagation on the 

higher bands, the opposite has been 
true. Looking back, although solar activ-
ity increased steadily during 1988, a plot 
of monthly mean solar flux during 1990 
shows the figures remaining almost 
constant, so it may be that the best of this 
sunspot cycle has been and gone. Be this 
as it may, the solar flux was very low 
during January and February, though it 
did manage a sudden spurt in time for the 

ARRL SSB Contest in March. 
In terms of band activity, when condit-

ions peaked there were some rare 
Pacific ones on 10m such as AH3C and 
AH9AC. However, for the most part you 
had to move to the lower bands to work 
into the Pacific. 
The Colvins showed up from Tahiti and 

had a good signal on 20 and 15m, signing 
FOOXXL. DK10E/H44, DL5UF/H44, ZK1 XL 

(S Cook Islands) and P29VMS ( Bernhard 
DL2GAC, putting on more remote islands 
for the IOTA gang) also showed from the 
Pacific, to add to the general level of 
interest on the bands. 

Operation from Bhutan 
The main talking point on the bands of 

late has been the prospect of some very 
rare ones being activated in the not too 
distant future. At the time of writing 
nothing is firm but Jim Smith VK9NS 
appears to have obtained permission for 
an operation from Bhutan, and has also 
been invited by the Prime Minister of 
Bangladesh to meet and talk about the 
possibility of amateur radio operation 
from there. 
Jim is very bullish about the prospects 

for both of these, and activity could well 
commence round about the time you 
read this. 
Jim also expects to be at the RSGB HF 

Convention (to be held at the Penguin 
Hotel in Daventry on 30 September). and 
has offered to talk about his Bhutan 
operation, so there's confidence for you! 
There was also talk in mid- March of 

some Japanese amateurs having 
obtained permission to operate from 
Bhutan, so maybe that one will have 
come off as well by the time you read this 
column. 
Having mentioned the HF Convention, 

I might also say that Einar LA1EE has 
agreed to attend in order to give a slide 
presentation of the Bouvet Island opera-
tion. This should be well worth seeing. 

There have been increasingly strong 
rumours about a possible operation from 
Burma, but don't hold your breath. 
UB5JRR, currently operating as 3WRR, 

planned a late-March operation from 
Spratly which, if everything went accor-
ding to plan, should be history by the 
time you read this. Spratly, of course, has 
been off the DX map since the ill-fated 
German expedition some years ago in 
which one operator lost his life and 
others were injured after being attacked. 
The South China Seas are not to be taken 
lightly. 

OSL card from ZS6PT's Marion Island operation. 
t may be some time before this one is on the 
bands again 
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Forthcoming DX 
QRZ DX reports that YBOTK, an airline 

pilot, flies to Angola once a month and 
has permission to operate as YBOTK/D2. 
Meanwhile, LU6ELF/D2 continues to be 
active and is now acceptable for DXCC. 
His QSL manager, N4THW, planned to 
operate from Jorge's station, but has 
been unable to get permission. 
KD7P was reported to be planning a 

trip to Kure Island ( KH7) for April or May, 
with a view to operating on CW ( KH6LW, 
who visits there fairly frequently, is a 

phone man). 
PS7KM, in a letter to G4LJF, reports 

••••• • ••••••• 
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 1 1 

  it 

plans for an operation from St Peter and 
Paul Rocks in May, and from Trindade 
Island for two months starting the first 
week in June. The latter would be 
especially welcome — most operations 
last only for the time that the supply 
vessel is there, which is never more than 
two or three days. 
DX News Sheet reports that DF1SD, 

DF7TU, DJOYI and HB9BUN will operate 
the ITU station in Geneva signing 4U5ITU 
from 25 to 29 May, including the CO WPX 
CW Contest. Their operation (outside 
the contest) will include the WARC 
bands, and there may also be some RTTY 
activity. 

It is worth mentioning here that all 
licensed amateurs are allowed to oper-
ate the ITU station in Geneva provided 
they contact the station manager before-
hand. I remember doing so myself back 
in 1972, and enjoying the pile-ups that 
always result. 
KNOE, who has been very active from 

Johnston island as KNOE/KH3, plans to 
be on as KH1J from 30 April until 8 May. 
He is an excellent operator and can 
expect to be busy from KH1 which is 
getting quite rare once more. . 
F2JD is expected to be in Honduras 

from mid-April until the end of May 
signing /HR1, /HR5 and, possibly, /HR6 
(NA57 for the IOTA awards). 

New one for the IOTA list 
Talking about IOTA, JI6KVR will oper-

ate from the Uji Gunto archipelago off 
Japan from 25 to 27 May, and this will be a 
new one on the IOTA list. KL71EI will 
operate from Nunivak island ( IOTA 

reference NA74) from 27 to 31 May. SI8M I 
will be aired from Market Reef from 28 
May to 3 June, and the Grantham Radio 
Club will operate from the Inner and 
Outer Hebrides from 27 May until 3 June, 
mainly for the WAB gang. 
The SI8M1 operation is worth a point of 

explanation. Only the Finnish side of 
Market Reef (yes, the border runs down 
the middle of this tiny rock!) counts for 
DXCC (the argument being that it is 
separated from Finland by the Aland 
Islands). The Swedish side counts only 
as Sweden for DXCC purposes, though it 
will, of course, count for IOTA as well. 
The lighthouse is on the Finnish side, 

so the SI8MI operators will have to camp 
out on bare rock and put up their own 
antenna supports. In fact, I can't really 
see the point in bothering! 
LA7DFA will be on Jan Mayen Island 
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until 27 July, signing JX7DFA. Look for 
him mostly on CW, on 80m through to 
10m. 
W2BJI was due to be on as V47KJI from 

St Kitts until 28 April, and then until 30 
April as V21AJI from Antigua. 
SM5KDM should now be operational 

from Lesotho as 7P8CL for about eight-
een months. He will operate on 7, 14 and 
21MHz, both CW and SSB. QSL to his 
home call. 
The East Leeds Amateur Radio Club 

will operate from Morukulien from 6 to 11 
May using the callsigns SJ9WL and 
LG5LG. Morukulien is in a small area of 
'no-man's-land' between Norway and 
Sweden, so contacts do not count for 
DXCC, but the prefixes are unusual, and 
the station is used to raise funds for 
charity. Those who contact it are urged to 
put in a little extra with the QSL card. 
GOMFF will handle cards for this particu-
lar operation. 

DXCC 
Walvis Bay has now been added to the 

DXCC country list, taking the total of 
current countries to 324. QSLs may be 
submitted to the ARRL after 1 June for 
credit. 
Endorsements for 160, 17 and 12m are 

now available for the Five-band DXCC 
Award. You must hold the regular Five-
band Award first, and a special applica-
tion form, available from the ARRL, is 
required when applying for the endorse-
ments. 

DARC 40 Award 
The German national amateur radio 

society ( DARC) was founded forty years 
ago, and is sponsoring an award to 
commemorate the occasion. 
To gain the award you need to score 

forty points for working German club 
stations ( recognisable by the prefixes 
DFO, DKO, DLO and DAO). The Table shows 
how points are scored (as you can see, 
you may use a mixture of the HF and VHF 
bands). You may only include a maximum 
of three DAO stations in the application, 
one each on HF, 2m and 70cm. 

HF 2m 70cm 
Telephony 2 4 6 

Telegraphy 4 6 8 

Other modes 6 8 10 

DAO Station 10 10 10 

To apply for the award, send a log 
extract plus DM15, twelve IRCs or 
US$8.00 to DARC Amateurfünkzentrum, 
DARC 40, PO Box 1155, 3507 Baunatal, 
West Germany. 

Contests 
The Russian CQ-M Contest is on 12-13 

May (twenty-four hours from 2100G MT on 
the Saturday), and is both CW and SSB. It 
is a good opportunity to work rare oblasts 
and countries such as JT ( Mongolia). 

In the period 19-21 May there are two 

contesting events, the ARI ( Italian) 
Contest and the ITU Contest. Both are 
dual-mode, so the bands are likely to be 
pretty crowded. 

Finally, the big event of the month is 
the 00 WPX CW Contest on 26-27 May. 
This runs for forty-eight hours, though 
single-operators are restricted to thirty-
six hours of operation. 

Silent key 
Bob Tanner ZL2BT passed away on 7 

March. Bob was in his eighties but 
remained very active on the bands until 
recently and was especially known for 
his strong SSB signals on the lower 
bands, particularly 80m and 160m where 
he was something of a propagation 
beacon. He will be much missed. 

QSL information 
As promised, here are some more QSL 

routes for recent DXpedition operations: 
A61AC via ON7LX: Ramon Carine, 
Zeedijkweg 3, B-8021 Loppem, Belgium. 
P29 VMS via DL2GASC: Bernhard Ste-
fan, Aachstrasse 25, D-7772 Uhldingen 1, 
W Germany. 
SDM7PKK (for his Pacific Operations): 
Mats Persson, Betesv. 22, S-24010 Dalby, 
Sweden. 
ZS9/DK7PE via DK7PE: Rudolf Klos, 
Kleine Unterg 25, D-6501 Nieder 01m, W 
Germany. 
9L1US via WA13JOC: Kenneth Scheper, 
5875 Cedaridge Drive, Cincinnati, OH 
45247, USA. 

LAKE ELECTRONICS 

CARLTON 
80-40-20m DC Rx 
* Receives USB, LSB and CW 
*Sensitive and Selective 
*Simple Modular Construction 
*12-14 Volt Battery Operation 
*Complete with Case and Printed Facia 

Kit £66.50 

Access 

Where Quality Counts! 

TUI (Mk2) 
Antenna Tuner 
* Large Diameter Coil 
* High Grade Capacitor 
* Built in Balun 
* Ideal for SWL and QRP Transmitters 
*Complete with all Parts, Case and Facia 
Kit £39.25 Ready Built £54.50 

All our kits are supplied with full instructions — guaranteed complete to the last nut! 

LAKE ELECTRONICS 
7 Middleton Close, Nuthall, Nottingham NG16 1BX 

Send SAE for brochure or phone Alan, G4DVW, on 0602 382509 
(Callers by appointment only) 

VISA 
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A SIMPLE ORP 
POWER METER 

by Joe Pritchard 

When the new licence regulations 
required us to keep track of transmitter 
power in the log, I realised that the days 
of estimating output power were gone 
for good, and that I would have to find a 
more scientific means of measuring the 
power from my rig. 
As I'm active only on QRP 2m in various 

modes, I decided to search through my 
junk-box and home-brew a simple ORP 
power meter to measure the power 
output of the transmitter. The meter 
plugs into the transmitter aerial socket 
instead of the aerial and measures only 
the output power of the transmitter into a 
specified impedance, rather than into 
the aerial itself. 
This article explains how to construct 

this project using readily available 
materials and also looks at the theory 
behind it. 

The theory 
The basic principle of such a meter is 

to feed the RF output from the rig into a 
dummy load, detect the voltage at the 
load and use that voltage to drive a 
current through a meter; the reading on 
which, is a measure of transmitter output 
power. Such a meter is purely passive 
and requires no power supply, therefore, 
it is a good first-time home-brew project 
for a new licensee. 
The theory behind these meters is as 

old as amateur radio itself, so I claim no 
originality for the circuits used. 
However, they work and they're cheap: 
what more could a thrifty amateur ask 
for? 
Fig 1 shows the basic configuration of 

such a meter. Although this circuit was 
originally intended for 2m use, there's 
nothing to stop you using the meter on 
other frequency bands as, on the whole, 
it is frequency independent. Frequency 
dependence is apparent only in the 
performance of the diode, which we'll 
investigate later. 
The first task is to provide a load into 

which the signal can be transmitted. My 
transceiver, the Yaesu FT-290 Mark Two, 
has a SOR aerial impedance and so any 

Fig 1 

load we use must be as close to 5OR as we 
can manage, otherwise problems will 
arise, such as the following: 
1. The ALC (Automatic Level Control) of 
the transmitter may, if the impedance 
into which the transmitter is working is 
grossly different to that expected, 
reduce the output of the transmitter 
when working into the meter. This would 
give a lower reading on the power meter, 
rather than on the actual aerial. 
2. An impedance mismatch will give a 
spurious power reading, even if the ALC 
of the transceiver doesn't reduce the 
transmitter output power. 
3. Alternatively, if the mismatch is really 
gross, the output power transistors will 
blow, and 'Goodnight Vienne 

The load resistor 
You must first decide upon what is the 

absolute maximum power that you want 
to measure; I'm happy measuring up to 
3W, so let's call this value ' max power' — 
we'll use it to make some calculations 
later. However, the first use of this power 
is to estimate the power dissipation of 
the 5OR resistor at the input. As always, 
overestimate the power dissipation. I 
used a 5W unit but if you don't have a 
value that's a little higher than the power 
you want to measure, you can easily 
generate a 5OR load by paralleling 
several resistors of a lower power 
dissipation, as follows. 
Assume that a 5W 5OR resistor is 

required. Using six 300R, 1W resistors, 
you could parallel them (Fig 2) and thus 
get a load of nominally SOR with a 
dissipation of 6W. Measure the value of 
this assembly of resistors, as their final 
value will obviously depend upon their 
tolerance of the resistors selected for 
the job. Remember, some careful selec-
tion of the resistors may be needed. 

It's also important to remember that 
the load should be non-inductive, other-
wise self-resonances are likely at 
particular frequencies of operation and 
will lead to spurious readings on the 
meter. The typical ' wire-wound' resistor 
is not suitable for use in such a circuit, 

but a non- inductively wound wire-wound 
resistor is all right, as it is designed to be 
non-inductive by winding the resistor in 
a particular way. 

The diode 
Since the meter is effectively measur-

ing the peak RF output power from the 
transmitter, the diode must be able to 
respond appropriately at the frequency 
range in question. Both the internal 
capacitance and transition time of the 
diode, must be low to allow operation at 
VHF, so a big rectifier pulled out of an old 
9V power supply isn't suitable! 

If you're prepared to spend some 
money, a ' hot carrier' diode is the best 
bet, as these are designed for use at VHF 
and UHF. For example, the HP2800 diode 
would be perfect for this job but, as an 
alternative, the 1N914 silicon diode or an 
0A90 germanium diode could be used. If 
you use the 1N914 diode or any other 
silicon diode, then the Vdrop shown in 
the following equations should be 0.6V 
and for the 0A90, or any other germa-
nium diode, the Vdrop is 0.2V. In general, 
any fast-switching diode can be used 
here. 

Cl, R1 and the meter 
Cl acts as a reservoir capacitor for the 

output from the diode. The voltage at the 
junction of Cl and R1 will attain the 
largest voltage which appears at the 
diode, and this voltage will drive a 
current through the meter. The capacitor 
across the meter is simply a bypass 
capacitor, and these values are suitable 
for a wide range of frequencies. 

R1, VR1 and the meter form a basic 
voltmeter circuit and with this sort of 
power-measuring circuit, the voltmeter 
must draw as little current as possible 
from the diode detector, as this will 
reduce any errors. 

Let's now see how we calculate the 
resistor value for a given meter type and 
measure a particular power range. 
With respect to the power, it will give 

rise to a voltage at the junction of Cl and 
R1 of: 

SQR ( 100*maxpower) — Vdrop 
So for a maximum of 5W, we would get a 

voltage of: 
SQR ( 100 ( 100*5) — Vdrop 

If a germanium diode were used you 
would get a voltage reading of 22.16V — 
call it 22.2V for practical purposes. 
Therefore, your metering circuit should 
be capable of reading up to, say, 25V. 
The value of the resistor must now be 

determined. To do this, establish what 
current is required for a full-scale 
deflection on the meter and its internal 
resistance. If you assume that you're 
designing for a full-scale deflection on 
the meter to represent 25V, then 25V at 
the junction of R and the diode must push 
a current through the meter sufficiently 
to cause a full-scale deflection. 
The FSD current and internal resist-
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Fig 2 

ance can be obtained from the specifica-
tions of the meter. For example, I used a 
5012A meter with a quoted resistance of 
4300R. Thus, the voltage must provide a 
current of 50gA through the total 
resistance of R and the 4300R resistance 
of the meter. Therefore, for this design, 
eg, 
Rexternal = Vfsd/lfsd - Rinternal 

where Vfsd is the voltage we wish to give 
a full-scale deflection, Ifsd is the meter 
current that will give an FSD, Rexternal is 
the total combined resistance of VR1 and 
R1, and Rinternal is the internal resist-
ance of the meter. 
To put some values into this equation, 

we have: 
Rexternal = 25/50E-6 - 4300 

= 500000 - 4300 
= 495700R 

These calculations will almost always 
give non-standard resistance values. 
There are two ways around this problem. 
The first is to use a preset potentiometer 
to give the exact value required, eg, a 
470k fixed resistor in series with a 50k 
preset, adjusted using an ohmmeter, as 
is done in this circuit. The second is to 
make do with a different value and 
calibrate the meter according to the 
actual value of resistance made up by R 
and the internal meter resistance. The 
'ohms per volt' rating of this arrangement 
is easily calculated by dividing the total 
meter circuit resistance by the voltage 
required to get FSD, in this case, it's 
495700/25 or 19828 ohms per volt. A good 
figure to aim at is 20000 ohms per volt. 

Construction and calibration 
The unit must be built into a metal case, 

otherwise you're likely to cause interfer-
ence to other 2m users owing to radiation 
from the meter when a power reading is 
taken. All leads should be as short as 
possible, although this isn't as vital for 
the leads going to the meter. 
The socket used for the input from the 

transmitter should be of a suitable type; I 
used a PL259 socket mounted on to the 
side of the metal box, and fitted a PL259 
plug to each end of a short piece of 
coaxial cable to run between the 
transmitter and the meter. The PL259 
plugs and sockets are fine for HF and 
VHF, but above a couple of hundred MHz 
they're not really suitable. Fig 3 shows 

how I arranged the interior of my meter. 
Once the circuit is completed, 

carefully check for any short-circuits, 
especially around the input load resistor. 
Once you're sure it's all right, you can 
calibrate the circuit. First of all, disman-
tle the front of the meter and remove the 
existing scale if possible. In any case, 
insert a piece of cartridge paper into the 
meter. 
The easiest way to do this is to use a 

multimeter and apply a dc voltage to the 
input socket. Measure this input voltage, 
and note where the QRP power meter 
needle reaches on the scale. Mark this 
carefully with a felt-tip pen, then remove 
the paper and write the power value on it 
according to the following equation: 

Power (W) = ( DcVin + Vdrop) * ( DCVin + 
Vdrop) / (2*Rload). 
Where DCVin is the applied dc input 

voltage, Vdrop is the diode voltage drop 
and Rload is the load resistance, in the 
example given so far, 50R. 
For example, a dc voltage applied of 

10V would correspond to a power of: 
Power = ( 10+0.2)* ( 10+0.2) / 100 

= 10.2 * 10.2 / 100 
= 1.04W 

Repeating this for a few voltage 
readings will give a calibrated QRP 
power meter. Some inaccuracies are 
likely at the low end of the scale, because 
the diode used will require a certain 
minimum RF voltage applied (Vdrop) 
before it starts conducting. 

In use, simply disconnect the aerial 
lead from the transceiver and plug in the 
meter. Connection can be made via a 
suitable length of 5OR coaxial cable with 
PL259 connectors. Key up the transmit-
ter, and in SSB mode give a couple of 
good whistles (or, dare I say it, use a tone 
generator into the microphone socket) 
and you'll be able to read off the power 
from the meter. 
For FM, simply key the microphone and 

watch the reading. Keep power reading 
sessions as short as is required to get a 
power reading, then reconnect the aerial 
and get on the air! 

Fig 3: The interior. Earth connection is a short length of coaxial braid, tinned to form a 'bus' 
connection. All components are 'self-supporting' 
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o 
100M 

1 C 751A 
new) Its ishurecarnme Ic-70sles 

• Amateur Bands 
160m - 10m. 

• General Coverage 
Receiver. 

• 10Sdb Dynamic 
Range. 

• 100W Output 
(40w A.M.) 

• 32 Memories. 

• Electronic Keyer. 

• CW Semi/Full 
Break-in. 

• HM36 Microphone. 

HF ALL-BAND 
TRANSCEIVER 

The ICOM IC-751A was created for the ham operator who demands 
high performance whether entering contests, chasing DX or ¡ ust simply 
enjoying the shortwave bands. It is an all mode solid state transceiver 
with a host of features designed for the crowded HF bands of today. 

Additional features include 9MHz notch filter, 
adjustable AGC, noise blanker, RIT and XIT. A receiver pre-amp and 
attentuator provides additional control when required. The FL32 
9MHz/500Hz CW filter is fitted as standard with CW sidetone on Rx and 
TX modes. On SSB the new FL80 2.4Khz high shape factor filter is fitted. 

The transmitter is rated for full 100% duty cycle with a high 
performance compressor for better audio clarity. With 32 memory 
channels and twin VFO's, scanning of frequency and memories is 
possible from the transceiver or the HM36 microphone supplied. 

The IC-751A is supplied for 12v operation but can be used with either 
internal or external A.C. power supply. It is fully compatible with ICOM 
auto units such as the IC-2KL linear amplifier and the AT500/100 antenna 
tuners. 

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

Icom (UK) Ltd. 
Dept AR , Sea Street, Herne Bay, Kent CT6 8LD, Tel: 0227 363859. 24 Hour. 
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Count on us! 
IC-726 HF/50MHz ALL MODE TRANSCEIVER 
HOT ACTION ON THE HF AND 50MHz BANDS 
Now that the HF and SOMIlz bands enter a period of intensity, conditions for long 
distance communcations have never been better. 

10bel AF SOL MtC$F PWR 

The new ICOM IC-726 is a 
compact, easy to use transceiver which 
covers the amateur bands from 1.8 to 
50MHz. It can be used in your home, 
car and in portable locations on SSB, 
CW, AM and FM modes. 

With minimal switches and controls 
enjoy uncomplicated operating for 
beginners or veterans alike. And 
ICOM have incorporated their superior 
DDS (Direct Digital Synthesizer) system, 
a feature that enhances PLL lock up 
times. The same feature is built into 
ICOM's state-of-the-art IC- 781 
advanced H.F. Transceiver. 

Other features include a general 
coverage receiver, dual VFO's, band 
stacking registers, attenuator, pre-
amp, noise blanker, RIT, memories 
and much more. R.F. output is 100W 
on the H.F. band and 10W on 50MHz 
band from separate antenna sockets. 

An optional AH-3 H.F. Automatic 
Tuner will al lovi you to operate on the 
H.F. bands in any location. Just push 
the tuner switch on the IC- 726 and the 
tuner automatically adjusts for a 
minimum VSWR. The tuner can match 
a 12M longwire across the 160-10M 
bands. Use the weather resistant AH-3 

!OSCAllt1   

ONINK 

in your car (with AH-2b mount and 
whip) boat, at home or in the field. 

Options and Accessories: 

AN-3 H.F. Automatic tuner 
AT-150 A.F. Automatic matching 

tuner 
PS-SS AC power supply 
CR-64 High stability crystal 
FL-100 CW narrow filter 500Hz 
FL-101 CW narrow filter 250Hz 
SM6/SM8 Desk microphones 
SPI External loudspeaker 

ICOM (UM Ltd. 
Dept AR, Sea Street, Herne Bay, Kent CT6 8LD. Tel: 0227 363859.24 Hour. Fax: 0227 360155. 
Visa & Mastercard': Telephone orders taken by mail order, instant credit & interest-free HP. 
Despatch on same day whenever possible. 



THE SOFTWARE FILE 
by Stephen Phillips 

Program notes 
The program shown in the Table is 

written in GW-Basic for use on IBM 
computers or clones, such as the 
Amstrad series. However, it is written 
very loosely so as to make it easily 
portable to other dialects of Basic. 

Dishes 
With the current interest in micro-

waves and especially satellite TV, many 
people need to get information on the 
surplus dishes that are now available. 
This program provides you with the gain 
for any reasonable frequency, the - 3dB 
beamwidth in degrees and the focal 
length of the dish. This, of course, is the 
point at which the feed system must be 
placed. 

The program 
The following description will help you 

to move to other versions of Basic. 
CLS in line 40 clears the screen. 

LOCATE x, y in various lines places the 
cursor at vertical and horizontal points 
on the screen. If you leave these out then 
all input and output will be listed at the 
left-hand edge of the screen. PI is set in 
line 120, however, if your computer has PI 
set internally then this line should be 
deleted. Line 160 gets the diameter and 
line 200 the depth of the dish. 

If you do not require the focal point 
calculating, enter 0 (zero) for the depth. 
If zero has been entered line 260 forces 
the depth to 1 in so as to avoid later 
division by zero errors. Line 300 accepts 
the frequency in GHz which is then 
converted to MHz. If you prefer to work in 
MHz, simply change GHz in line 300 to 
MHz and then delete line 310. 

Data checking 
Lines 310 to 350 compute the data 

required and also check to see if the dish 
is usable at the stated frequency. If the 
gain is less than 10dB the program gives 
an ' unsuitable' message. Lines 400 to 530 
generate and display the data on screen 
and lines 540 onward ask if the program 
should be rerun or closed and take the 
required action. 

RESULTS 
To check the program use the 

following inputs: diameter of 

dish ... 24; depth of dish ... 7; 
and frequency... 10.4. 

You should get the following 

results: gain ... 31.7; -3dB 

points ... 3.3; and focal length ... 
5.1. 

10 REM 
20 REM 
30 REM 

Copyright AMSOFT February 1990. 
40 CLS: KEY OFF 
50 LOCATE 10,20 

60 PRINT "This program calculates the gain of a " 
70 LOCATE 12,20 

80 PRINT " parabolic dish of any given diameter" 
90 LOCATE 14,20 

100 PRINT " and also computes the focal length." 
110 FOR T=1 TO 5000:NEXT T 
120 P1=3.14159 
130 CLS 

140 REM   input data routine.   
150 LOCATE 6,17 

160 INPUT " Diameter of dish in inches  "; D 
170 DI=D 
180 D=D/39 

190 LOCATE 8,17 
200 PRINT " Enter depth of dish in inches  ?" 
210 LOCATE 9,17 

220 PRINT " If focal length not needed enter 0." 
230 LOCATE 8,54 
240 INPUT DD 
250 NL-DD 
260 IF DD=0 THEN DD- 1 
270 LOCATE 9,1 

280 PRINT SPACE$(70) 
290 LOCATE 10,17 

300 INPUT " Enter the frequency in GHz  "; FR 
310 MHZ-FR*1000 
320 WL=300/M HZ 
330 BW=.33*((PI*D)/WL)^2 
340 DB=4.343*LOG(BW) 
350 DB= INT(DB*10)/10 
360 LOCATE 12,17 
370 IF DB<10 THEN 380 ELSE 400 
380 BEEP:PRINT "The dish is too small for "; FR;"GHz," 
390 GOTO 550 

400 REM  Data output routine   
410 PRINT"Gain reference a dipole is "; DB;"db." 
420 WB-SQR(16500/BW) 
430 WB=INT(WB*10)/10 
440 LOCATE 14,17 
450 PRINT"The -3dB points are at "; WB;" degrees." 
460 FL-(DI*DI)/(DD*16) 
470 FL= INT(FL*10)/10 
480 IF NL=>1 THEN 520 
490 LOCATE 16,17 

500 PRINT " Focal length of dish not computed."; 
510 GOTO 550 
520 LOCATE 16,17 
530 PRINT " Focal length of dish is "; FL;"inches."; 
540 REM  Check for rerun routine.   
550 LOCATE 19,17 

560 PRINT"Another calculation ...( Y / N ).... ?" 
570 1$-INKEY$ 

580 IF 1$-"Y" OR 1$="y" THEN 130 
590 IF 1$-"N" OR 1$="n" THEN 600 ELSE 570 
600 END 
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JUST ANOTHER 
WEEKEND IN THE SHACK 

by Gareth Jones GW4KJW 

So there you are, just settling down in 
the shack for a session on the bands, the 
kids have been walked around the block 
and put in the kennel for the night, and 
the dog has been put to bed. You have an 
adequate supply of food, liquid nourish-
ment, and the services of a hot and cold 
running galley-slave within shouting 
distance, providing Eastenders has 
finished. Time to turn your receiver on 
and see what's about. 
After half an hour tuning around and 

only finding the usual ' Dads' Army' nets 
on 80m, the Albanian weather forecast on 
40m and some interminable contest on 
the HF bands, you think to yourself that 
there must be something more to ham 
radio than this, surely... What about 
VHF? Perhaps there is something new 
happening on 2m? (There's no harm in 
hoping, is there?) It's probably been a 
while since you last used the 2m band, so 
it's at least worth a look. 
The first problem to overcome is to find 

your rather outdated 2m multimode from 
underneath all the accumulated gub-
bins. Once you have found it, dusted it off 
and connected it up, you turn on and 
find ... well, actually, not a lot. The SSB 
part of the band is full, as is usual at 
weekends, with a lot of people frantically 
calling CO DX and swapping rather 
dubious five and nine reports with 
stations they have had to ask a dozen or 
so times to confirm if they really are a G6 
or a PAO. 

Tuning to FM 
Ignoring for a moment the strange 

noises that can be heard in various bits of 
the all-modes section of the band, you 
tune in to the FM part and hear someone 
in the next street speaking to a couple of 
new recruits to the local repeater and, 
thanks to his foresight in running 100W of 
RF into a collinear antenna, at least one 
other repeater on the same channel. 
He is talking at great length about 

teaching music. His knowledge of the 
subject is obviously profound and he 
leaves his audience quite speechless, as 
is demonstrated conclusively by the 
deafening silence that greets him when 
he finally finishes his ' over'. It's the same 
sort of respectful silence that most local 
amateurs have given him for years. 
The other repeater in this area on a 

neighbouring channel seems to be 
occupied by someone whose licence still 
has its ink wet. After spending some time 
making plaintive calls of ' Breaker on the 
side', in an attempt to join in with an 
existing OSO between two mobile sta-
tions, they finally, almost as an act of pity, 
let him in. Not an entirely wise move, 
since the newcomer then seems to go 
into some ' auto- rabbit' mode and reels 

off a list of other stations he has copied 
that day. 
Time to move on and see what else can 

be heard on the bands. What about the 
simplex channels? There's not a lot to 
encourage a listener here either, just a 
few channels with strange noises lower 
down on the band. 
May as well turn off I suppose, but wait, 

what's this? A channel with some sort of 
technical discussion going on? It sounds 
almost intelligent, could there still be 
hope for the ' self-training in communica-
tion by wireless telegraphy' clause of the 
licence? Well, yes and no. After listening 
for a while, you realise that you can only 
understand about one word in six and it 
dawns on you that you have stumbled 
across a chat, dealing, according to one 
of the participants, with ' the only area in 
amateur radio where interesting experi-
ments are still being carried out'. 
So what is this wonder? Has someone 

finally worked out how to beam up 
Scotty? No, they are talking about 
Datacomms. 
What, no fanfare? It's not the purpose 

of this article to delve too deeply into the 
pros and cons of the world of data 
communications. In fact, it is not the 
purpose of this article to sing the praises 
of any aspect of amateur radio, as some 
of you may have gathered. Instead, what 
follows is a light-hearted glossary of the 
'techno-speak' used by operators whilst 
tuning around the bands. It's very 
difficult for the uninitiated to get to grips 
with the strange world of the datacomms 
operator, and in particular that of packet 
radio. 
The following is a mixture of radio and 

computer expressions. The terminology, 
whilst seeming to be of a highly 
advanced technical nature, is easily 
understood when put into plain lan-
guage. 

Glossary 
ASCII: Phonetically accurate spelling of 
the name of a famous comedian of the 
1930s, ' 40s and ' 50s. 

Data Transmission Protocol: A reliable 
method of sequentially corrupting other 
radio systems from a safe distance. 

Digipeating: The -technical term for 
drumming your fingers on the table 
(corruption of the term digitbeating). 

Disassembler: Technical term for 
'sledgehammer'. 

Dump: XYL's accurate description of the 
state of your shack. 

Escape control character: Person in 

charge of disguises used by prisoners of 
war when escaping from enemy camps. 

External Interrupt: Banging on the walls 
or doors by irate neighbours objecting to 
TVI blotting out Eastenders. 

Floppy Disc: Flexible disc of magne-
tically-coated plastic used to store 
computer programs and data etc. 

Full Duplex: A way of providing simul-
taneous clutter on two or more frequen-
cies, used to make the bands seem 
busier than they actually are. 

Gateway: The technical term for gate-
crashing the bands. 

Half-duplex: A wrestling hold. 

Hard copy: This is Evidence produced by 
a printer and should therefore be 
destroyed immediately. 

HDLC: The Heavy goods vehicle Driver 
Licence Centre. 

Hertz:A famous American car rental firm. 

Interrupt Procedure: What you do when 
the phone rings, especially when you are 
in the bath. 

I/O: A famous song from Walt Disney's 
Snow White and the Seven Dwarfs. ( I/0, 
I/O, it's off to work we go.) 

Listing: Accurate desciption of the 
shack's operating table caused by the 
weight of packet radio equipment, 
computers, terminal units etc. 

Memory: More storage space within 
computer for programs etc. 

Message Flags: Non-technical term for 
semaphore 

Sledgehammer: Non-technical term for 
disassembler. 

Static Memory: Storage space for prog-
rams etc, within a dead computer. 

TNC: Most of you will have heard of TNT, 
which is a high explosive. Before TNT 
went off with a bang, nineteen other 
attempts failed: TNA, TNB, TNC 

Utility Program: A computer program 
that is widely available and yet is almost 
completely useless. 

Video Display Unit or VDU: Essential 
equipment in the shack for displaying 
blue movies and XXX-rated horror films. 
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QRP WITH THE MIZUHO 
MX14S TRANSCEIVER 

by Trevor Morgan GW4OXB 

Since obtaining my licence in 1982, 1 
have been a supporter of the principle of 
low power operating. In fact, my first 
venture on to the amateur bands was to 
attempt the G-QRP Club CW Novice 
Award which I received in 1983, endorsed 
'First in GW'. 
Although many of the contacts made 

were with European stations, and the 
power from the rather old crystal-
controlled FT75 was a bit more than the 
recommended QRP level of 3W, I gained 
a great deal of enjoyment during this 
time. 
Since that first effort, 1 have used a 

number of transceivers for ORP opera-
tion, including the excellent Trio TS130, 
my present main station rig: the Trio 
TS430; the Howes CTRX 80, my first 
attempt at homebrew: the G-QRP Club's 
'Oner' and the Heathkit HW9. All of these 
are still part of my station set-up and are 
all used at one time or another, such is 
the ongoing interest in QRP. 
A proposed first holiday abroad and 

the possibility of using a rig while there, 
had me seriously thinking about what to 
take. I had seen an advert somewhere, 
about a new range of transceivers 
especially for QRP operating, so 1 set 
about finding out more. 
The Mizuho range has been around for 

some time and many 2m operators have 
used the 2m SSB/CW models distributed 
a few years ago by Lowe Electronics. 
However, for some time I have heard 
little about Mizuho's products, apart 
from their antenna tuners. 

The MX14S 
The new range of HF pocket transceiv-

ers, now marketed by Waters and 
Stanton, are for SSB/CW modes and are 
available for single bands, ie, 10, 15, 20, 40 
or 80m. The model I purchased is for the 
20m band — the MX14S. 
The MX14S is about the same size as a 

regular 2m hand-held. It has a metal 
casing which is obviously made to 
withstand constant handling. 
The top panel features the main 

controls including a large frequency 
control knob which allows fairly precise 
tuning of the crystal over either a 25kHz 
or 50kHz range, depending on the crystal 
used. It is marked clearly in two ranges to 
allow retuning to a selected frequency. 
To the left of the frequency control 

knob are the on/off/AF gain control, 
which has a smaller knob, and the RIT 
(Receiver Incremental Tuning) control 
which allows adjustment of the receiver 

tuning without disturbing the transmit 
frequency. 
Next to the RIT is a small switch which 

switches in a noise blanker to inhibit 
ignition or pulse-type interference. 
Below this is the antenna connection 
which is a BNC type socket which has a 50 
ohm impedance (converters are avail-
able so that standard coaxial PL259 plugs 
can be connected to this). 

Top panel 

Two jack sockets are to the right of the 
aerial socket. The first is a 2.5mm one for 
external audio with an 8 ohm impedance 
which suits either a loudspeaker or 
headphones. The second is a 3.5mm 
stereo type for an external microphone 
with a push-to-talk line. Immediately 
above these is a switch to select either of 
two crystals. 
Next in line is the RF power/'S' meter 

which gives comparative readings of 
incoming signals or an indication of an 
outgoing signal. 
A small button to the extreme right of 

the panel is, in fact, a Morse key! 
The rear panel has the CW/SSB 

selector switch, an attenuator switch to 
select about 10dB of incoming signal 
attenuation, a 3.5mm stereo socket for 
input of a Morse key and PTT line, the 
power selector switch and the external 
power input socket. 
The main PTT switch is positioned on 

the left-hand side of the transceiver in a 
'natural' position for the user's right 
index finger or left thumb. 
Portable use is_ accomplished using 

seven AA rechargeable cells which can 
be recharged in situ by plugging in a lead 
(supplied) from your regular 13.5V sup-
ply. It is, however, essential to check that 
the unit is off and the selector switched 
to Charge. Failure to do this will damage 
the unit. 
The transceiver will run from external 

power but this is 9.6V so a suitable 
transformer must be used. 
The front panel houses the 

loudspeaker and the microphone behind 
a single grille. 
Removing the back cover gives access 

to the battery compartment. Removal of 
the front cover gives access to the 
sockets for insertion of crystals. The set 
is supplied with one crystal which usually 
covers an SSB portion of the band but a 
wide range of crystals are available. 

Under the covers 
Not having laboratory equipment nor 

the technical expertise, I will not even 
attempt to explain the workings of the 
transceiver but, even a complete novice 
would appreciate the neat internal 
layout of the MX14S. The battery cells are 
easily changed and the crystals are the 
standard HC25U fitting and effortlessly 
inserted or removed. 

Basically, the unit runs on a 9MHz 
intermediate frequency with associated 
matching filter. The extremely stable 
signal is maintained by using VXO 
crystals which provide really low drift 
performance. A high mixer injection 
frequency results in a single conversion 
design with good image rejection. 

Using the MX14S 
To start with, I fitted the batteries 

supplied with the transceiver and con-
nected the station triband vertical dire-
ctly into the aerial socket via a converter 
plug. 

Firing up a little rig such as this, I 
suppose I expected a tinny, perhaps 
hollow, sound. Not a bit of it! I received a 
whacking dose of audio which had me 
reaching for the RF gain pretty smartly! 
My first call was in response to a ' CO' 

by EA5VM on 14.221 who was a solid 20dB 
up and a cert guinea pig. A quick 
exchange with a 5/5 report, so that was a 
fair start. Next came F89/FE5T1 near 
Orleans who answered my CO. Jim was 
pleased to give me a thorough testing 
and a 5/7 report was pleasing, but, 
switching over to the TS430 on the G5RV 
gave me 10dB over 9 with 100W out! 
Next to come up was SM4SET. Dag 

gave me another 5/7 from Karlstad, with 
F/G3CMU in Biarritz giving a 5/5. 15QNJ 
rated me a 5/7 from Pistoia but the best 
report must have been from YT3KK who 
gave me 5/9! 
During the next couple of days on the 

air before my intended trip, I was able to 
make a number of SSB contacts with LA4, 
DL1, EK2 and others in Europe; ten 
countries, in fact! 
The receipt of the essential' crystal for 
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the QRP/CW section of the band was the 
proof, if any was needed, that this little 
rig was working very well. By wiring the 
Morse key as directed, the transmitter is 
keyed 'on' as you send, returning to 
receive between keying so you can hear 
immediately there is any response to 
your call. 
Regular contacts were made with 

European stations and a pile of Russians 
with reports varying from 5/9/9 to 5/5/9, 
but the clinchers had to be LU6FGZ on 
14.064 ( Raul found me calling CQ at 2245) 
and VO1AA (Signal Hill) on 14.224/SSB 
who dug me out of a pile-up! An 
exchange was made with W4GXT but as I 
had already made the contact on the 
TS430, I didn't count it. 

MX1 4S portable 
Well, the idea of buying the rig was for 

portable use so an aerial was necessary. I 
could have used my DD14 dipole, that's 
transportable but hardly something I 
could use from a park bench. 

Luckily, Mizuho supply aerials espec-
ially for the MX range. These telescopic 
aerials fit directly into the BNC socket on 
the transceiver but they are over 4ft long 
when extended! A chat with Waters and 
Stanton gave me the tip to use a 15ft 
counterpoise wire fixed to the battery 
compartment screw. 

The Mizuho MX14S 

Technical Specification of the Mizuho MX14S 

Tuning 

Rx consumption 

Tx consumption 

Tx output 

Tx spurious 

Tx carrier 

Rx sensitivity 

Rx intermediate frequency 

Power requirement 

Aerial impedance 

Variable crystal oscillator with 
Receiver Incremental Tuning 

70mA 

600mA ( peak) 

2W 

40dB minimum 

40dB minimum 

0.5µV/15dB S/N minimum 

11.2735 

9.6V dc ( external) or 7 x AA size Ni-
Cads or 6 x AA size dry cells 

50 ohms 

My first attempts attracted quite a bit of 
attention as I was seated alongside the 
public footpath by Swansea Bay and it's 
not every day you see some twit tapping a 
Morse key attached to a 'walkie-talkie If 
the passers-by had heard the OSO, their 
thoughts of spies at work would have 
been confirmed by my chats with Y61YM 
and UC2WX! Both these stations 
reported solid 5/5/9 signals and DL7AMO 
gave the same. 

It was at this time that the batteries 
originally supplied finally gave out. I had 
conducted some thirty-four OSOs with 
thirteen countries in a couple of days — 
not bad for a 2W portable! 

W4/GW4OXS 
My holiday in the USA was taken at an 

unfortunate time as, shortly after we 
arrived in Virginia, Hurricane Hugo lined 
up for its assault on the West Indies! It 
was also unfortunate that my XYL would 
rather see the sights of Washington than 
log my contacts. Consequently, the first 
couple of days netted only K3EGB (West 
Palm Beach, Florida), WAOQIT ( Minne-
sota) and W4EJY ( also in West Florida) on 
sideband. 
Following the ARRL convention in 

Virginia Beach (where, incidentally, I 
saw the 10m version of this rig), we went 
to Richmond, Virginia. From here I 
contacted N4DPU (Panama City, Flor-
ida), W4PBL ( Lakeland, Florida), W9SOL 
(Milwaukee), W4MLA/M (Palm Bay, Flor-
ida) and W9EHE (Valparaiso, Indiana) on 
the key, giving me contacts of well over 
1,000 miles during one of the worst 
hurricanes in America's history! 

Conclusion 
The MX14S has travelled a few 

thousand miles with me, and has given 
me contacts even further afield, the best 
so far being the Argentinian who kept me 
up after my bedtime with excitement. 

It is essentially a ORPer's transceiver. 
It is ideal for field day work from remote 
spots, is small enough for a mountaineer 
to carry and, in its 40m or 80m versions, it 
is just the job for putting those rare WAB 

squares on the air. 
In the time I've had the rig, it's become 

a pal, sitting in my pocket or tucked in my 
camera bag, enabling me to listen in out-
of-the-way spots. 
The receiver is superb and JAs, VKs 

and ZLs have been heard as clearly as on 
my other rigs. The transmitter has 
performed faultlessly with excellent 
reports from all stations I have con-
tacted. 
The accuracy of the tuning is more than 

adequate and checks made against the 
main station transceivers verified this 
accuracy. For instance, if the MX14S was 
set on crystal ' A' at 30, the transceiver 
was on 14.230. When set on Crystal ' B' at 
60, it was on 14.060 — very simple. 
The RIT was very useful when stations 

were a little off frequency or drifting a 
bit. 
Checking against the station SWR/watt 

meter (Trio SW200), the output was about 
2W which is as specified (on full 
batteries). 
Any adverse comments? Well, I could 

mention the lack of a CW sidetone, but I 
soon got used to that, although a simple 
sidetone unit could be made or even 
bought. 
The inbuilt key, which is a tiny button, is 

awkward to use and results in a dented 
finger in little time. Even a cheap key 
(which I used) makes the world of 
difference (an ex-army type key would be 
ideal). 
The PTT button is a little uncomfort-

able in continuous use. 
The 9.6V supply is a right pain in the 

ear, but the rechargeable batteries do 
last quite a long time and it's easy to carry 
a spare charged set in a standard battery 
holder, using the 'dummy' battery sup-
plied (an eight cell holder costs about a 
quid). 
The Mizuho MX14S is available from 

Waters and Stanton, 18-20 Main Road, 
Hockley, Essex SS5 4QS, at £189.00. 
Accessories such as the telescopic 
aerial, power reducer (13.5-9.6V) and 
additional crystals are available as 
extras. 

MAY 1990 please mention AMATEUR RADIO when replying to any advertisement 27 



This month I have some news of useful 
radio propagation information, which 
should avail DXers having to rely entirely 
on WWV broadcasts at present. But first I 
want to take a closer look at Grey-line 
DXing, a technique employed by just a 
few radio amateurs and even fewer 
medium wave listeners. 

Grey-line DX 
One topic which is of equal interest to 

medium wave DXers and active HF 
amateurs, is the subject of Grey-line DX 
propagation. Most articles dealing with 
long-distance radio propagation usually 

talk about steady-state conditions, which 
for the medium wave DXer mean the 
conditions that prevail when a well-
established darkness path exists 
between broadcaster and listener. As we 
shall see, there is an interesting tran-
sitional region between the light and 
dark halves of the globe ( hence the term 

'Grey- line') which can enhance radio 
signal propagation. 
There exists a rarefied region of the 

Earth's upper atmosphere (above about 
50km) that absorbs intense solar ultra-
violet radiation, thereby protecting life 
on the Earth's surface. This radiation 
results in a region of ionised gases, 
known as the ionosphere, which, depen-
ding on diurnal and seasonal variations, 
consists of several fairly distinct layers 
of high ionisation (Fig 1). These layers 
have a profound effect upon radio waves 
approaching them from transmitters on 
the ground. Under certain conditions 
refraction of waves occurs, resulting in 
the ' reflection' of signals back to Earth 
whilst, at other times, these signals can 
be totally absorbed by the ionised gases. 

Layers of ionisation 
During daylight hours, solar radiation 

penetrates the atmosphere far enough 
to form the lowest layer of ionisation, the 
D layer, roughly 60km above ground. The 
D layer so completely absorbs signals on 
medium wave frequencies that any radio 
signals radiated by a station, other than 
those parallel to the Earth's surface, are 
completely lost. 
However, with the approach of sunset 

the D layer absorption decreases rapidly 
and within a few hours medium wave 
signals are being reflected back to the 
ground from higher regions of the 

UM WAVE DXING 
by Steve Whitt G8KDL 

ionosphere; depending on the circumst-
ances, reflection occurs in the E region 
(about 100-120km up) or in the F layer 
(225-300km), giving rise to a skip distance 
for medium wave frequencies of about 
100 to 500 miles. 
Longer distance reception is possible 

when multiple reflections occur 
between the ionosphere and the Earth's 
surface. A few very long hops are 
preferable to many short ones since the 
losses incurred at each reflection point 
are reduced, the probability of 
encountering a region of poorly reflec-
tive ionosphere is lessened, and the 
overall distance travelled by the signal is 
also shortened. At first sight, D layer 
absorption during daylight hours pre-
vents long-distance reflection from the 
F2 layer, which is also present only 
during daylight. 
However, dawn and dusk are special 

times in an ionospheric context. Fig 2 
shows a close up of the terminator — the 
dividing line between night and day. 
Because the outer reaches of the 
ionosphere are considerably higher than 
the DXer sitting in his shack on the 
Earth's surface, at dawn the sunlight 

Fig 1 (right): The ionosphere Fig 2 (below): 
Grey-line at dawn 

reaches these areas first and, as a result, 
all the daytime layer formations start to 
take shape before the Earth's surface is 
fully in daylight. 

Similarly, since the night-time F layer 
is considerably higher than the D layer it 
will re-form into the two distinct F1 and 
F2 layers before the D layer has a chance 
to become established. Thus, there is a 
DX window around dawn when near ideal 
conditions exist — no absorbing D layer 
but a high level F2 layer. 
A similar condition exists at dusk, 

since the lower D layers move into 
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Date 
1 Jan 

15 Jan 
1 Feb 

15 Feb 
1 Mar 

15 Mar 
1 Apr 

15 Apr 
1 May 

15 May 
1 Jun 

15 Jun 
1 Jul 

15 Jul 
1 Aug 

15 Aug 
1 Sep 

15 Sep 
1 Oct 

15 Oct 
1 Nov 

15 Nov 
1 Dec 

15 Dec 

Sunrise 
bearing 
41-221 
36-216 
28-208 
20-200 
10-190 
5-185 

352-172 
343-163 
334-154 
326-146 
320-140 
318-138 
318-138 
321-141 
328-148 
336-156 
347-167 
358-178 
11-191 
20-200 
29-209 
36-216 
40-220 
42-222 

Sunset 
bearing 
319-139 
324-144 
332-152 
340-160 
350-170 
355-175 

8-188 
17-197 
26-206 
34-214 
40-220 
42-222 
42-222 
39-219 
32-212 
24-204 
13-193 
2-182 

349-169 
340-160 
331-151 
324-144 
320-140 
318-138 

Note: All bearings are degrees from True North ( 7°to get the magnetic bearing). 
These figures were calculated for a latitude of 54°N, but will give 
acceptable accuracy throughout the UK 

Table 1 

darkness some time before the higher F 
layers pass out of sunlight and begin to 
change. Indeed, this entire process is 
active all the way around the globe along 
the Great Circle Line that defines the 
boundary between day and night. 
To exploit the Grey- line DX window 

both the listener and the transmitting 
site need to be located along this Great 
Circle, and the DXer has to know in which 
direction to point the aerial. The direc-
tion in which the aerial needs to be 
beamed changes with the seasons, since 
the Earth's axis of rotation is not through 
the North and South Poles but inclined at 
an angle of 231/2 . 

Practical applications 
Well, that's enough of the theory 

behind Grey- lines; we can now look at 
the practical application of the techni-
que. All you need is a Great Circle map, 
together with Table 1 (which shows the 
aerial directions needed to exploit the 
Grey-line at various times of the year, 
assuming the listener is in the UK) and a 
Table of local sunrise and sunset times. It 
is important to remember that this DX 
window occurs between thirty and sixty 
minutes before sunrise and a similar 
time after sunset. 
Looking at the Grey-line bearings, 

you'll see that the technique is of 
particular value for African DX through-
out the year, and it is possible to pick 
certain dates when enhanced DX from 
Alaska and Japan is possible. 

News desk 
You may have heard that an extension 

of the medium wave band has been 
sanctioned to take place in ITU Region II 
(the Americas) within the next few years. 
This will extend the band from 1605kHz to 
1705kHz and should be a gold-mine for 
European DXers, who will be able to pick 
off new stations as they appear. 
So far the FCC has yet to rule on the 

way licences will be allocated. However, 
the experimental station KA2XXB is the 
very first new station to operate in the 
extended band. If you tune to 1660kHz 
after about midnight you might hear it 

operating with 400W from Beltsville, 
Maryland in the USA. 
KA2XXB was set up by the National 

Association of Broadcasters to study a 
new design of medium wave antenna 
intended to reduce sky-wave radiation 
which causes reception problems, owing 
to interaction with ground-wave signals 
at distances from fifty to 300 miles from 
the transmitter. 
The antenna used is a 295ft high 

vertical equipped with horizontal 
radiators and an elevated earth' radial 
system. Depending on how the antenna 
works, this should not reduce its DX 
potential over thousands of miles, since 
these signals rely on very low angle 
radiation from the transmitting antenna. 
Detailed reception reports should go 

to Kelly Williams, National Association of 
Broadcasters, 1771 N Street NW, 
Washington DC 20036, USA. 

Propagation comer 
Since early in 1990 Marconi Research 

in Chelmsford have been operating a 
telephone information service: the GEC 
Marconi Research Daily Short Term 
Ionospheric Forecasting Service, tel: 
(0245) 73331 ext 3152. 
After a few rings you will hear a two-

part recording which covers a Past 
Summary' and also a ' Forecast'. The Past 
Summary includes details on short wave 
fadeouts, maximum usable frequencies, 
A and K indices, sunspot number and 
10cm solar noise flux. The Forecast is 
less detailed but includes an interesting 
figure predicting the probability of a 
short wave fadeout in the coming twenty-
four hours. 
As far as I can tell this is still an 

experimental service and the message 
contents may change in response to user 
comments; callers can leave a message 
after the recording. The recorded mes-
sage is updated on weekday afternoons 
at 1500hrs, though the service is avail-
able twenty-four hours a day seven days 
a week. 

Some of the stations I heard from my 0TH in Ipswich at the beginning of the year If you tune into the 
medium wave band after midnight you may be able to hear them 

670 CHYQ Musgravestown, NF 

920 CJCH Halifax, NS 

1070 CBA Moncton, NB 

1295 Conakry, Guinea Rep 

1320 CKEC New Glasgow, NS 

1380 CFDA Victoriaville, PO 

1510 CJRS Sherbrook, PO 

DX FILE 
Still part of Q Radio Network but no 
longer parallel to CJYQ on 930kHz 
Good on Monday nights/Tuesday 
mornings since Yugoslavia is off 
918kHz 
CBC relay sometimes amazingly strong 
Often heard 2315-2400h rs after sign-off 
of BBC World Service on 1296kHz 
Often good since station now on 
higher power 
French station part of Radio Mutuel 
network 
Look for French station. Rare 
compared with more regular WKKU in 
Boston 
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In this instalment of the power supply 
saga, we move on to building a simple 
general-purpose supply with an in-built 
extra. The value-for-money feature is a 
Ni-Cad charger which will handle a wide 
range of charging currents. 

Circuits 
This is shown in Fig 1 and is about as 

simple as you are likely to find; the sort of 
thing the newcomer to home-brew can 
build on a wet Saturday afternoon. 
The mains is switched using Si and 

protection for the unit is by means of the 
fuse Fl. The transformer should be rated 
one amp at 16 to 18V, the exact value is 
not critical. The low voltage is rectified 
by the bridge rectifier D1 and smoothing 
is accomplished by the electrolytic 
capacitor Cl. 
The circuit now splits into two sec-

tions. The lower part is a standard 12V 
supply which is regulated by IC2. This 
gives an output which is held constant to 
within a few millivolts from zero current 
to the full load of one amp. 
The upper section uses a 7805 regula-

tor but this one is used as a constant 
current generator, which is exactly what 
we need to charge Ni-Cad cells. 
The integrated circuit is wired in such a 

way that it maintains a steady 5V 
potential across the following resistor 
bank, irrespective of the voltage rating of 
the cells that are being charged. 
The switch S2 allows us to select a 

suitable charge rate for the cells to be 

Fig 1: The circuit diagram 

charged. Reading from the top of the 
diagram the rates are 9mA which is 
suitable for PP3 type cells, and 20mA for 
AAA types. 
The next position gives 70mA which is 

right for AA cells. Following that we have 
230mA which is correct for high capacity 
C cells. If you have low capacity, 1.5 AH 
types reduce this resistor to 39 ohms. 
Finally we have 50mA which will do a 
good job on the large D types. 
The charger will handle anything from 

a single cell up to a battery with a 
maximum of 14V. 

Building 
It is best to build the unit in a metal 

case. The exact layout used is not at all 
critical. The only point to bear in mind is 
that the regulators will need a certain 

by Martin Williams 
amount of heatsinking. This is easily 
done by bolting them to the box using the 
usual dc isolator washers. 

Important 
Do make sure the charging rates match 

the requirements of the cells you are 
charging. A suitable charging rate is the 
AH rating of the cell divided by ten. 

If you need to adjust the charge rate 
resistors use Ohms Law to find the ohms 
value of the resistor, which will drop five 
volts at the current required. For exam-
ple, if you need a 100mA rate then you 
need a 50 ohm resistor; 100mA through 50 
ohms drops 5V. 
You can use both sections of the 

supply at the same time, provided that 
the total current drain does not exceed 
the rating of the transformer. 

Table: Components for a general-purpose supply 

R1 
R2 
R3 
R4 
R5 

IC1 
102 
D1 

56011 1/2W 
27011 1/2 W 
6812 1W 
2212 2W 
1012 3W 

7805 
7812 

bridge rectifier 

Components 
Cl 
C2 
03 
C4 
05 
C6 

1000p.F 25Vdc 
100n 
100n 

4700//F 25Vdc 
100n 
100n 

Ti 18V ((/ 1 amp 
Si DPDT toggle 
S2 1 pole rotary 
Fl 1 amp fuse 
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Tony Smith G4FAI takes his bimonthly 
look at the world of dots and dashes 

More no-code moves 
In February, the US Federal Com-

munications Commission formally 
proposed the creation of a 'Communica-
tor' licence for 222MHz and above which 
will not require a Morse test. This is 
intended to replace the existing Novice 
and Technician licences. 
There have been attempts since 1974 to 

obtain a no-code licence in the US, but 
recently there has been greater press-
ure, with twelve separate petitions, 
including one from the ARRL, prompting 
the FCC decision to go through the 
necessary stages to create new regula-
tions. 
According to the W5YI Report, there 

will be a six month comment period and a 
final decision will probably be made at 
the end of 1990. 
During the FCC meeting which con-

sidered the proposal it was stated, '... we 
are mindful of our obligations under the 
International Radio Regulations which 
require a knowledge of telegraphy 
where the licence authorises transmis-
sions below thirty megahertz. Privileges 
for the Communicator operator, there-
fore, would be for transmissions on 
frequencies at VHF and shorter 
wavelengths until the licensee demons-
trates a knowledge of the Morse code to 
the volunteer examiners ... ' 
On another front, a proposal by Israel's 

national society, IARC, to the IARU 
Region 1 Conference at Torremolinos on 
1-6 April, suggests that in view of the 
abolition of Morse proficiency testing for 
Maritime Mobile operators' the ITU be 
asked to agree to the abolition of the 
amateur Morse test and the substitution 
of a computer proficiency test in its 
place. 
More on this startling proposal when 

news of the Conference's deliberations 
is available. 

EUCW Straight Key Day 
The European CW Association's 

Straight Key Day, organised on behalf of 

EUCW by the Scandinavian CW Activity 
Group, will be on Saturday 23 June and is 
open to all amateur CW operators who 
enjoy working on the hand key. There will 
be activity across the UK and Europe. 
Just call CO SKD between 3540 and 3570; 
7020 and 7040; 14050 and 14070, or 
anywhere in the 10MHz band for relaxed 
and enjoyable QS0s! 

Participants having at least five con-
tacts with other straight key stations may 
cast votes for the best 'fists' worked, one 
vote for each of the three considered 
best. A Straight Key Award will be sent 
free of charge to every operator who 
receives at least two votes. 
Send logs and votes to SKD Manager, 

Daniel Klintman SM7RXD, Adjunktsga-
tan 3D, S-214 56 Malmoe, Sweden, before 
17 July 1990. 

Edgware Straight Key Evening 
Another event worthy of support is the 

Edgware and District Radio Society's 
eighth annual Straight Key Evening on 
Friday 18 May, from 1900 BST onwards 
around 3.550MHz. Call CQ SKE. The club 
will again be running their special event 
callsign, GB2SKE. 
Organiser, John Bluff G3SJE, says, 'As 

ever, the intention is to encourage all to 
do their bit for brasspounding, young or 
old, novice or expert. Friendship and 
relaxation is the motto.' 

Morsum Magnificat 
Morsum Magnificat is a non-profit 

making quarterly magazine for Morse 
enthusiasts which began in Holland in 
1983, published in the Dutch language. I 
have been associated with the magazine 
since the appearance of the first English 
version in the autumn of 1986, and have 
edited and produced it single-handed in 
the United Kingdom since the spring of 
1988. 
As from the summer 1990 issue there 

will be a new editor, Geoff Arnold 
G3GSR, who is also editor of Radio 
Bygones. Geoff was previously editor of 

Practical Wireless, and is a one-time 
sea-going radio officer. 

I shall remain associated with the 
magazine as consultant editor and 
Morsum Magnificat will continue with 
the same format and type of content as 
before, providing international coverage 
of all aspects of Morse telegraphy, past, 
present and future. 
The address for enquiries is Morsum 

Magnificat, 8A Corfe View Road, Corfe 
Mullen, Wimborne, Dorset BH21 3LZ. 

Forgotten technique! 
After reading my last column (Amateur 

Radio March) some readers think that I 
have discovered a long-forgotten milit-
ary technique known as ' semi-automatic 
overhand keying'! 

I am sorry to disappoint them, but when 
the text left my typewriter it referred to 
the 'advantages of semi-automatic over 
hand keying for traffic handling', in other 
words the bug was better than the pump. 
The version as printed sounds intriguing 
and somehow authentic. Perhaps I 
should check out the manuals in case 
there really is such a thing! Pops! Ed.] 

CW news bulletins 
It was pleasing to see in March's 

RadCom that the experimental CW news 
bulletins from G3LEQ are now a perman-
ent feature of the GB2RS news service. 
These bulletins are transmitted at 

10.00hrs local time on 7.0475MHz with 
identification for the first five minutes 
followed by bulletins at speeds ranging 
from 30 to 15wpm. It is a useful exercise 
to attempt to read the higher speeds and 
then fill in the gaps as the speed drops 
for the repeats. 
Gordon Adams G3LEQ will appreciate 

reports or comments on these bulletins 
sent to him QTHR. 

The Cat's Whiskers Award 
Gordon also transmits Morse pro-

ficiency runs on behalf of the North 
Cheshire Radio Club at 19.15hrs local 
time on the second Sunday of each 
month, and the ' Cat's Whiskers Award' is 
issued to successful participants. 
Transmissions are on 3.600 and 

145.250MHz (with others planned for 
1.975 and 144.250), for five minutes each 
at 30, 26, 22, 18, and 15wpm. These are in 
plain language with numerals occurring 
in the text, and with four types of 
punctuation (. , / — ). 
Practice sessions at the same speeds 

are put out every Sunday. On test days 
there is a five-minute practice transmis-
sion at the appropriate speed before 
each proficiency run. Station callsigns at 
present are GOLEQ or GOBAA, but it is 
hoped to obtain a call more appropriate 
to the service. 
Applicants should send in the script as 

copied, with a fee of £1.00 ( or three IRCs) 
to cover costs, plus a signed statement 
confirming that no electronic or other 
aid has been used to decipher the 
transmission. 
Applications or enquiries should be 

sent to NCRC Catswhisker, PO Box 3600, 
Altrincham, Cheshire WA15 9LU. 
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A VERTICAL LOOP 
FOR 2m Flin 

The full-wave loop aerial in various 
forms has been popular for many years 
on the HF wavebands but, so far, has 
made little impression on the VHF 

fraternity. 
The only examples of full-wave loops 

commonly found on VHF are in the 
Jaybeam four and six-element quad 
beams and in the JVL-designed beam for 
432M Hz and 1296M Hz. From time to time 
designs for ' Quagi' beams, which use a 
quad loop as the driven element, and 
conventional directors and reflectors 
have appeared, but have not gained any 
strong popular support. 

In every case the full-wave loop has 
been incorporated as the radiating 
element of a directional beam, and no 
consideration has been given to the well-
known advantages to users of single 
vertically polarised loops on HF: easy 
matching, minimal height, relative free-
dom from capacity effects owing to 
nearby objects, and near omnidirectio-
nal characteristics. 
On HF a full-wave loop may take the 

form of a triangle (delta loop), square 
(quad loop), or rectangle — with little 
variation in its characteristics. However, 
on VHF there is little point in deviating 
from the most convenient form for home 

construction — a circle (see Figs 1 and 2). 
This shape has a further advantage in 

that the gain of a full-wave loop is 
proportional to the enclosed area and, as 
every schoolboy knows, a circle encom-
passes the maximum area for a given 
circumference. 

Construction 
The aerial element was manufactured 

from a length of 1/2in rigid coaxial cable. 
However, it could equally have been 
constructed from copper or aluminium 
tubing of any diameter from Vein upwards 
or, in fact, any available material. 
The total length was calculated using 

the well-known formula: L = 1007/F 
where L is the circumference in feet and 
F is the operational frequency in MHz. 
This gave a length of 6.92ft for a centre 

frequency of 145.5MHz. Converting the 
decimal fraction to inches gave 11.04in. 
Thus, the total length was near enough to 
6ft hin. This length was cut and the solid 
coaxial cable teased into a circle by 
hand. 

Matching the loop 
Loop aerials normally exhibit a radia-

tion resistance of approximately 120 
ohms. Therefore, it is possible to obtain a 
good match to a standard 50 ohm feeder 
using a quarter-wave matching section 
of 75 ohms impedance. 

by Brian 
When cutting a quarter-wave matching 

section made from coaxial cable, allow-
ance must be made for the velocity factor 
of the cable. The most convenient source 
of 75 ohm feeder is that used for TV. This 
comes in two types: standard solid 
dielectric and semi-airspaced. The 
velocity factor of the former is 0.66 and 
the latter is 0.87. This gave a length of 
matching line of either 12.7in or 16.5in, 
depending on the cable type. 
As there was no intention of erecting 

the aerial outdoors, there seemed little 
point in waterproofing the connection 
between the aerial element and feeder; 
this considerably simplified the con-
struction process. Accordingly, solder 
tags were soldered to the inner and outer 
of the coaxial matching section and 
connected with self-tapping screws to 
the main aerial element. 
Had the aerial been intended for 

outdoor use, a weather-proof connec-
tion could easily have been made using a 
standard dipole centre insulator. 

First trials 
Before a new aerial can be brought into 

service, a series of tests is necessary to 
determine how well it is matched to the 
feeder, the bandwidth, the polar diagram 
and its efficiency. 
To provide a suitable environment for 

testing, the aerial was temporarily 
mounted on to a 10ft wooden pole 4-5yd 
from the reference aerial, a 5/8 wave 
vertical mounted on the workshop roof. 
A wooden pole was used because, for 

vertically polarised operation, the loop 

Kendal G3GDU 
feedpoint has to be in the vertical 
section of the element. Consequently, 
the horizontal sections will be at high 

impedance, thus maximum effect is 
gained from the adjacent pole. Wood, 
being non-metallic has no effect on the 
aerial. 
The first test was to check the VSWR of 

the aerial assembly. This was deter-
mined at various frequencies between 
144-146MHz and at no place was it 
measured in excess of 1.05:1 (see Fig 3). 
At first, this low figure caused some 

concern that either high feeder losses 
existed or that the test equipment was 
faulty. However, further investigation 
cleared both possibilities and the mea-
sured figure was accepted. 
The feeder was then transferred from a 

transceiver to a converter/HF receiver 
arrangement which had the receiver's ' S' 
meter disconnected and replaced with 
an 8in meter. The ' S' meter and receiver 
had previously been calibrated against a 
standard signal generator and, owing to 
the extended scale of the ' S' meter, 
variations of 0.5dB were easily 

discernible. 
The Wroxham beacon and a number of 

repeaters were tuned in turn and, in each 
case, the signal from the loop and the We 
wave whip was compared. In no case was 
the loop inferior to the whip, and on 
several stations there was a noticeable 
improvement. 
The experiment was then repeated 

several times but, in each case, the loop 
was rotated first for maximum then for 
minimum signal strength. Whilst this 

Fig 1: General form of a vertical circular full-wave loop aerial 
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Fig 2: Detail at 'A' on Fig 1. Note: if the array is not erected in a roofspace, a separate/centre 
insulator will be necessary 

Fig 3: VSWR plot of the prototype aerial. Subsequent examples showed similar characteristics 
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technique neither replaces a calibrated 
aerial range nor enables a polar diagram 
to be determined, nevertheless, it gives a 
valid comparison of two aerials and is 
possibly the only method which can be 
used within the confines of an urban 
garden. 
Owing to local conditions where I live 

in Crawley, the signal strength of any 
received VHF station can vary within the 
distance spacing the two aerials, but by 
averaging the results obtained from 
signals received from six repeaters and 
the Wrotham beacon a valid comparison 
was made. This showed that the loop was 
slightly more than 2dB superior to the 5/8 
wave whip when pointing at the station, 
and less than 1/2dB inferior when rotated 
to minimum signal strength. 

Transferring Indoors 
Having completed the basic checks 

the aerial was then transferred into the 
loft and hung on a nail hammered into the 
woodwork. The VSWR was checked 
again to see whether nearby objects 
were having any effect. The VSWR plot 
remained unchanged from the figure 
obtained outside. 
Several other positions were tried and, 

except when the loop was resting 
against a metal water tank, the VSWR 
remained the same. 

Results 
Although the performance of a ver-

tically polarised circular loop aerial 
neither equals nor exceeds that of a well-
designed collinear, at my location at 
least, over a period of two years, it has 
proved far superior to all other roof-
space aerials for 2m FM. These have 
included dipoles, J- poles, Slim Jims and 
1/4and 5/13 verticals. 
Overall, for a simple aerial for local FM 

operation the circular loop cannot be 
bettered. Furthermore, as it is only about 
2ft high, it makes an ideal aerial for those 
living in houses with low-pitched roofs 
or, alternatively, flat-dwellers, who have 
no possibility of erecting outdoor 
aerials. 

o 
III Ken Williams with an 
alternative approach to 
selecting valves for linear 
amplification 

Don't miss 
the June issue 
on sale 31 May 
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SHORT WAVE 
LISTENER 

TREVOR MORGAN GW4OXB 

As I mentioned briefly last 
month, the International 
Listeners' Association had its 
first organised contest in 
February. It was very inter-
esting to hear the comments 
and experiences of listeners 
in different parts of the coun-
try, using a wide range of 
equipment from top of the 
range receivers and aerial 
systems to hand-helds with 
little more than the provided 
telescopic whips. 
The band used on this 

occasion was 20m and the 
scoring was one point for 
each station logged and one 
point for each different pre-
fix, using Geoff Watts' excel-
lent list as the bible. The total 
score was the total stations 
multiplied by the total pre-
fixes. 
There was a time limit on 

the contest in that the listener 
could submit a total of only 
three hours' logging time 
from the entire weekend. This 
gave both shift workers and 
night-owls a good chance of 
getting in on the act. Most 
contestants chose to listen in 
bursts of an hour or so while 
things were ' hot' and take 
breaks when the band drop-
ped or things cooled off. 

Fortunately, there were 
three lively transmitting con-
tests over the weekend which 
ensured some nice pile-ups 
to catch before tuning around 
the rest of the band. 

Results 
Peter Bowles of Newhaven 

tuned in his R300 for his first 
contest and managed 739 
points. Hedley Falkinder of 
Malton squeezed in time 
between power cuts to score 
780 points and Luciano Mar-
quardt had a go with the 
DX302/AD270 and scored 900 
points. Another first-timer 
was Mike Philips of Windsor, 
who scored 1,711 points. 
My own score of 2,394 points 

was scored listening from the 
hospital on the ICF7600D 
between cases! Paul Baylis of 
Vigo, Kent, latched on to 
JX9CAA and logged quite a 
few towards his 2,480 while 

Mick Brown of Dunstable 
notched up 5,712 points on his 
FR G 7700. 
Mike Parent in Ontario was 

also a first-timer and said that 
although conditions were 
good there, he didn't get the 
spate of Soviet stations he 
expected. However, he still 
managed 8,964 points. Bill 
Craggs of Trimdon Grange 
wound up the FRG7 to score 
9,072 while Mike Ribton of 
Gillingham used the RA 117E 
and Delta Loop for his 10,416 
which included such niceties 
as 4K20T, TK5OF, VE7CWG 
and V29KN. 
Mike observed that 78% of 

his loggings were European 
but he didn't f ind any pile-ups. 
He reckons that some Euro-
peans use ridiculous power to 
speak locally ( hear, hear!) and 
cause quite a lot of broad-
band lORM. 

Phil Davies of Market 
Drayton was in there with the 
840A and logged some very 
nice ones in TU2UI, HL4GAB, 
KL7XD, VK7KH, FR5ZN and 
PJ4CR plus a few special 
calls. 
Herbert Yeldham of Burn-

ham on Crouch used the FT1 
and various antennas includ-
ing a 274m endfed (!) to score 
12,838 points. He managed to 
hook into all three contests 
and NL7KE, VU2DK, A41KM 
and YV1AVV took the bait. 
Peter Cardwell of Sheffield 

really got stuck in with the 
new Butternut vertical and 
V37AT, NL7XD, YC1ZZ, 
HK3KQ and VR200T1 were 
logged among the crowd. 
Pete used all modes includ-
ing OW, RTTY and packet for 
his fine 17,600 points. 

It was left to Ken Burnell at 
his new QTH in Crewe to 
snatch the trophy this time 
with 17,928 points! Among a 
mainly European collection 
6W1AM, YT7EW, 9K2YA, 
PI9IRC, 4K4QQ and 7X2VX 
(plus one lonely Yank) were 
among the few DX stations 
logged, which just goes to 
show that the points were 
there for the taking. What if 
he'd got into that American 
Sprint contest? 

Well, that sums up the first 
contest. There's another in 
April, so we'll see who chases 
Ken for the honours. 

Award winners 
A couple of award claims in 

this month. The first is from 
Ewald Bartunek of Vienna 
who claims Continental 
Awards for South America 
and Africa. The South Amer-
ican list includes: CP8UX, 
CX9BY, HD1OT, HJ3MCM, 
VP5ET, ZP5AA, 0A4PWY, 
4V2K, 9Y4VU, FYOP and 
DL9KW/YV5. The African list 
includes: CNOA, D44BS, 
D2AP, SU1ER, TL8RM, T5GG, 
XT2KG, ZS10JUN, 3B9FR, 
3Y5X, 5H3TW, 5N29BHA, 
5T5CK, 6W1NQ, 9L2NG, 
9Q5AA and 9X5NA. 
Some nice catches there 

and another two awards for 
Ewald. Well done! 
Remember, you have to log 

only 100 stations from a conti-
nent to claim these awards, 
and they are available for 
broadcast or amateur sta-
tions. 

Paul Baylis of Vigo, Kent, 
submitted his claim for the 
Bronze Prefix Award for 250 
different prefixes logged. 
Nothing exotic was listed in 
this first effort but CU3AA/89, 
CR5COK, C31LHK, HKOEFU, 
HV1SC, JX9CAA, OD5VT, 
SNOPOL and T77V are worth a 
mention. Congratulations, 
Paul. It's nice to see some 
newcomers in the lists. 

Tuning In your ears 
Of course, award hunting is 

not everyone's cup of tea, but 
this type of logging does 
teach you where and when to 
listen for specific areas, and 
tunes your ears to listen for 
the weak stations hidden in 
the noise. Even if you are not 
entering for an award or 
contest, it's a good test to 
spend an hour or so seeing 
just how many countries or 
prefixes you can log instead 
of just wandering up and 
down the band. 
This sort of set listening 

goes for broadcast listeners 
as well and an hour or so 

spent concentrating on one 
band at a specific time will 
often lead to you finding 
stations that you have missed 
during random tuning. 
Try listening just off the 

bandedges too. Some small 
stations or domestic broad-
cast stations sneak away from 
the crowded main part of a 
band and use the quieter 
regions between the recog-
nised bands. These local sta-
tions can be difficult to iden-
tify as they naturally broad-
cast in their own language 
and dialect, but music, news 
bulletins and commercials 
can provide clues. 
Although many of the Euro-

pean domestic broadcasters 
are more likely to be found on 
the medium or VHF bands, 
there are still those who use 
short wave, particularly in 
mountainous areas. 
Reporting to these stations 

is best done in the local 
language which can pose a 
problem if identification is at 
all doubtful. 
South American stations 

use Spanish or Portuguese 
dialects and a lot of the 
Pacific and Caribbean islands 
use French or Dutch while 
German, French and Spanish 
are used in many African 
countries, but if you tangle 
with Swahili, Chichewa or 
Tsonga, you've got problems 
unless you are an ex-patriot! 
Even European stations can 

cause problems with lan-
guage. For example, the 
Soviet Union comprises many 
individual countries, each 
with its own language. Even 
Czechoslovakia has Czech 
and Slovak used as indepen-
dent languages in the same 
country. 

Sending reports 
Reports should contain a 

full description of what was 
heard, at what frequency and 
at what time, and full details 
of your receiving station. 
They should be sent to the 
programme director or com-
munications manager. Always 
send a couple of IRCs as most 
local stations are low budget 
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OUR 1990 OPEN CONTEST 
The Amateur Radio Prefix Challenge takes place on 26-27 May 1990 from 0001hrs on 26 May to 2400hrs on 27 

May. Total logging time allowed is six hours. 
The bands to be used are 20, 15 and 10m. No more than three hours' total logging is allowed on any one band. 
Scoring is one point for each station logged, and multiplier one point for each different prefix logged, le, total 

score is station total for all bands multiplied by total prefixes from all bands. 
Duplicate stations or prefixes unmarked will incur a penalty of ten points each. Once a station or prefix has 

been logged on one band it cannot score on any other band. 
Logs should be in date/time/band order and regular log or contest sheets are preferred. 
There is no fee but a first class stamp should be enclosed for return of logs. 
All entries must be in by 15 June. 
There is a prize for the winner, so get your headphones out, fill up your vacuum flasks and let's see who is 

really listening! 

concerns and have no facili-
ties for handling reports or 
QSL cards. 
Don't expect pretty cards 

from these stations. Although 
some do send out nice cards 
or stickers, you may just get a 
thank you letter or formal slip 
of paper verifying your report. 

WRTH 1990 edition 
If you want details of local 

broadcast stations and where 
you can look for them, The 
World Radio and Television 
Handbook is the volume to 
have. Published by Billboard 
Limited, 7 Carnaby Street, 
London W1Y 1PG, it is 

updated annually and cram-
med with information. 

Worth a Irish 
There are some good rallies 

to visit this month. 
Drayton Manor Rally near 

Tamworth, Staffs, is on 13 
May; the Cambridge DARC 

Rally is at the Coleridge 
Centre on 20 May, and the 
Plymouth Radio and Electro-
nics Fair is at Plymstock 
School on 27 May. 
Have you got a local rally 

coming up? If so, let me know. 
That's about it for this 

month. Good Listening! 

For ao two-way rodio enthusiasts 

A Vertic al t000 Aenel tor 2m RA 

The Find' London Amateur Radio Show 

lie ere' II 

o 
MORE NEWS * MORE FEATURES 

MORE FUN 
Make sure of your copy by placing a regular order 
at your newsagent or by taking out an inflation 
proof subscription, with early delivery to your door 
each month 

AMATEUR RADIO SUBSCRIPTION ORDER FORM 
To: Subscription Department • Amateur Radio • 

45 Union Road • Croydon • 
Surrey • CRO 2XU Tel: 081-684 9542 

PLEASE SUPPLY: (tick box) for 121 , iii rotes Include P&P 
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MAY 1990 please mention AMATEUR RADIO when replying to any advertisement 35 



for unattended ORP beacons. The SSB 
calling frequency sits at 70.2MHz. Packet 
radio gets two discrete spots on your 
dial, one at 70.325MHz and the other at 
70.487M Hz. 

VhF 

utiF 

boryfigVE 

News and comment from 

Glen Ross G8MWR 

Good news 
Let us start with good news for a 

change. You may remember that some 
months ago there was a proposal to close 
down the amateur radio station that has 
been running at the Science Museum for 
many years. This station is known world-
wide by its callsign GB2SM. 
When news of its impending closure 

was made public it resulted in a huge 
protest. This has led to the decision to 
keep the station on the air. It will 
continue to be active on the HF and VHF 
bands and, of course, visitors to the 
museum are always welcome at the 
station. 

More 50MHz 
The latest European country to receive 

permission for 50MHz operation is 
Luxembourg. The LX stations were 
granted use of facilities on the band as 
from 3 March. The frequency range is 
somewhat restricted but is adequate for 
current usage, being from 50MHz to 
50.425MHz. There is a power limit of 100W 
ERP from horizontally polarised aerials. 
Two stations are known to be ready for 
action, these being LX1SI and LX1JX. 
There is also information coming in 

that German operators will be able to use 
the band as from 1 April but this date 
seems a bit suspicious. 

Pile up 
Operators on 6m seem to have the 

same affliction as their brothers on the 
higher bands. This shows itself as a 
desire to have another rubber-stamp 
contact with the DX station that was 
worked only a couple of days earlier. 
Presumably this is done just to prove that 
the first contact was not a fluke. 
The big problem is that it's the high 

power boys who generally indulge in this 
behaviour. The result being that low 
power operators get very little opportun-
ity to make a contact. 
Some DX stations are becoming fed up 

with getting quick contacts with the 
same stations every time they come on 

the air. ZS3E has particularly asked that if 
you have already contacted him, do not 
call him again just a few days later. As he 
says, Let someone else have a chance to 
add a new country to the logbook.' 

The 4m band 
We do not hear much about the 4m 

band but there is life up there. This band 
is where mainly converted ex-commer-
cial PMR gear is used and is one of the 
few places where good old-fashioned 
AM operation is still in regular use. There 
have been problems in the last few 
months owing to packet stations opening 
up. Unfortunately some of them have 
managed to land on frequencies which 
have been used for local club net 
purposes for a long time. As you can 
imagine, this has caused some 
recrimination. 

Problems 
The point about most ex-commercial 

gear is that it's nearly all crystal 
controlled and if club members have 
invested a fair sum of money between 
them for crystals to establish a local net, 
they do not take kindly to being told that 
they will have to move. Equally the 
packet fraternity needs to know on what 
frequencies the various units are located 
so as to make interconnection possible. 
The RSGB VHF Committee recently 

proposed some ideas for a bandplan 
which would try to alleviate the problems 
for all users. 

The plan 
The present thinking is to use 70-

70.075MHz for CW and beacons. 70.075-
70.2MHz includes both CW and SSB 
modes. The area from 70.2MHz to 
70.225MHz is at present unspecified, so 
perhaps they are just leaving a bit of 
space in case they have forgotten 
someone! 70.225MHz up to 70.4MHz is 
listed as an all-mode section and 70.4-
70.5MHz is intended for FM usage. 
There are also several spot frequency 

allocations, and these include 70.07MHz 

Proposals 
The established mobile calling fre-

quency on 70.26MHz has been scrapped, 
but this should not cause a great deal of 
distress because most crystals can be 
tweaked enough to get them on to 
70.25MHz or 70.2625MHz. Remember that 
these are only proposals at the moment 
and, even if approved, will not come into 
force for some time. 
The RSGB, rather unusually, have 

thrown the matter open to public debate 
and have asked that you inform them of 
your thoughts on the matter. 

All correspondence should be addres-
sed to the VHF Committee, the RSGB, 
Cranbourne Road, Potters Bar. 

Call plates 
There is a lot of interest in the use of 

car number plates as amateur callsigns. 
If you are hoping to get one of these do 
not hold your breath, as they will not be 
available for some months yet. Also bear 
in mind that not all amateurs will be able 
to obtain a car number plate which is 
suited to their own callsign. 
Unless some special arrangements are 

made the G-zero group will be out of 
luck, because licence plates which use 
zero as an identifying number are not 
issued. Before you write to tell me I am 
wrong, I know there is a civic car in 
Glasgow with the plate GO (G-zero), but 
this was issued many years ago before 
the Department of Transport took over 
car numbering. 

More snags 
The various Country groups, such as 

GM, GW, Cl etc, will have to settle for the 
straight G version of the callsign 
because two letter, one figure and three 
letter registrations are also not issued. 
This means that GM9ABC will have to 
settle for G9ABC, but at least the call is 
unique so this should cause few prob-
lems. 

If your call spells a complete word or 
name you may not be able to afford to pay 
the asking price anyway, even if the plate 
is still available. G1LLY is already out of 
luck as it was sold for £32,000! 

Bad news 
Thinking a little further along the line, 

what do you suppose a well-known forty-
stone wrestler would pay for GIANT? 
Money is no object to an equally well-
known playboy if he decides to go for 
G1RLY. A very highly placed clergyman 
could well afford a large sum for GODLY if 
it became available. 

All these plates fall into the very 
desirable category and will be sold at 
auction to the highest bidder, rather than 
flogged off at the ( as yet unknown) flat 
fee. As a parting note on this matter, 
news has just arrived that two well-
known actors are, quote: 'waiting for 
GODOT'. 
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Microwaves 
For some time there has been a move 

towards trying to reach common agree-
ment throughout Region 1 as to what 
sub-bands to use for SSB operation on 
the higher microwave bands. In the UK 
these have traditionally been 2MHz 
segments on each band, with the various 
segments in harmonic relationship. 
This was a neat way of doing it when 

most of the segments were generated 
using a common crystal-controlled 
generator system. If you wanted to move 
up a band you simply added a suitable 
multiplier stage to your existing gear. 

Changes 
After an extensive study throughout 

Region 1 it seems likely that the 
frequencies for the new sub-bands will 
be proposed at the forthcoming IARU 
Region 1 Conference. 
The new proposals are likely to be that 

the existing section in the 23cm band 
from 1296 to 1298MHz is retained. On 
13cm the proposal is to move from the 
existing 2320-2322MHz up to 2400-
2402MHz. On 3.4GHz the existing sub-
band is to be retained, while on 5.7GHz it 
is anticipated that a move will be made to 
5668-5670MHz. 

Moving up 
The traditional spot on 10GHz has so 

far been 10.368-10.370GHz but it is 
expected that the new spot will be from 
10.45GHz to 10.452GHz. The situation on 
24G Hz has always been confusing owing 

to the fact that the existing sub-band is 
located between 24.192GHz and 
24.194GHz. The big problem is that this is 
located in the section of the band where 
permission is needed for each period of 
operation at each individual site. 
What has never been made clear is why 

permission is not required to operate 
between 24.0GHz and 24.05GHz. This 
leads to the crazy situation where one 
can operate at 24.05GHz without permis-
sion but not at 24.05001GHz. The new idea 
is to relocate the SSB section at 
24.048GHz to 24.050GHz and this has to 
make sense. 

Beacons 
The Essex Repeater Group has fired up 

its new 10GHz unit using the callsign 
GB3CMS. This operates on 10,368.96MHz 

(see notes above) and is located at 
Danbury. At the moment the beacon is 
running only 2mW to a slotted waveguide 
aerial. There are proposals to increase 
the beacon's power and also to move to a 
four-horn omnicoverage aerial system in 
the future. 
Reports on reception of this one are 

solicited and should be sent to G4GUJ, 
who is OTHR. 

Ambitious 
Another 10GHz unit has come on air 

from Great Brickhill, which is just 
outside Milton Keynes. This is now 
running in TV beacon mode on 10.15GHz, 
with the callsign GB3TG, but is even-
tually intended to be a TV gateway with 

links into the 23cm TV repeater GB3TV, 
which is located near Dunstable. If all 
goes according to plan, the ultimate aim 
is to do full cross- linking so that a 23cm 
input into Dunstable would also be 
broadcast on the new Milton Keynes 
unit. However, this is all some way in the 
future. 
At the present time the unit runs a 

10mW Gunn unit mounted on a 20ft mast 

and feeds the usual slotted waveguide 
aerial. This provides about 20dB of gain, 
giving an effective radiated power of 

about 1W. 
Any reports on this one should be sent 

to G4NJU, who is the Repeater Manage-
ment Group Projects Co-ordinator, and 
is OTHR as far as we know. 

Contest news 
The VHF contest season is rearing its 

head again and so it is time to start giving 
you, at least, the dates of the various 
battles. 
The 432MHz Trophy and SWL Contest 

runs over the weekend of 5-6 May. Also 
on that weekend is the Grand Bash, 
which includes all bands from 432MHz to 
24GHz. 
Moving on to the weekend of 19-20 

May, there is the 144MHz Single Oper-
ator and SWL event. 
Just to give you early warning, Sunday, 

10 June hosts both the 432MHz Single 
and Multi-operator affair and the 432MHz 
FM Fixed and Open Contest. 

Finally, the VHF Field day will be held 

over the weekend of 7-8 July. 

SYON TRADING 16 THE RIDGEWAY 
FETCHAM, LEATHERHEAD, SURREY. KT22 9AZ 
Tel. 0372 372587 Callers by appointment only 
7Mhz Traps £ 11 pair - Etalun 1kw 11 £ 12.35 41 £ 13.00 - G5RV full size £ 18.20 

half size £ 15.80 - Antenna switches 2 way 500w 50Mhz. £7.67 - 3 way 2kw 500Mhz. 
£16.53 - Dummy_ insi 15w 3Ghz. £29.95 50w 500 Mhz. £ 13.33 
RF Connectors BNC plug 75p Round socket 75p PL 259 50p Reducer 15p 

S0239 square 45p N plug £2.25 

RF Adaptors BNC plug - SO 239 £ 1.70 BNC socket - PL259 £ 1.70 N socket - BNC 

plug £2.75 N plug - SO 239 £2.70 

Microphone Connectors (line sockets) 2 pin 85p 4 pin 65p 5 pin 80p 6 pin £ 1 

7 pin £ 1.30 8 pin £ 1.45 

IC Sockets 8 pin 8p 14 pin 10p 16 pin 10p 28 pin 18p 40 pin 24p 

Torok's T37-2 35p T50-2, T50-6, T68-2, T68-6 all at 40p T37-12 35p T94-2 60p 

ALSO STOCKED :- Kanga Kits - Black Star Products - Malsor Kits 
Nevada Products - Spectrum Kits • Resistors - Capacitors - Diodes 
Switches - Regulators - Semiconductors - Connectors - Cable. 

Full list 40p refundable with order ACCESS : VISA : CHEQUE p&p 50p 

Millions of quality components 
at lowest ever prices. 

Mail order only. 
Send 30p stamped addressed label 

for catalogue/clearance lists. 
All inclusive prices NO post, packing, 
VAT etc to work out and add on. 

Brian J Reed Electrical 
6 Queensmead Avenue, East Ewell 

Epsom, Surrey KT17 3EQ 
Tel: 0(7)1 223 5016 

WOOD & DOUGLAS? 
YES, WOOD & DOUGLAS! 

We're still around and going stronger than evert Despite the fact that it is neorty 24 months since we 

lost advertised we still receive a regular now of orders for our wide range of °matey, rode kits 

Why hide our light under a bushel? 
Because the many amateurs n professional radio communication activities spotted the fact that we 

were a source of rugir quality well engineered radio products that could make their busy 
engineering lives trot Much SiMplef the result isahiM turnOver COMPOrW providing proteSbCDP 

eqUipment in the OEM, broadcast and security industries and employment for 20 enthusiastic 

peopte 

So why advertise now? 
to update our laithiul followers tsal we have moved 

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

Where is it? 
From Me address it looks a long way from Youngs industrial Estate but el tact it is lust over the county 

boundary' nletlyss  thon a mile and a hod distance the phone numbers should also be noted as these 
have recechongeo 

ir you would like to know more about in, ir D, nur products, either amateur or professional. then send 
a large stamped addressed envelope for a catalogue Our many yeorS at experience in amateur 
rodio telemetry modules, video links and radio tolkbock make us o prime source to satisfy your 

needs 

Lattice House 
Baughurst, Basinstoke 

Hants RG26 5LL 
Tel:- 0734 811444 Fax:- 0734 811567 

WOOD it DOUGLAS  
VHF/UHF COMMUNICATIONS PRODUCTS 
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FREE CLASSIFIED ADS 
FREE CLASSIFIED ADS CAN WORK FOR YOU 

We are pleased to be able to offer you the opportunity to sell your unwanted 
equipment or advertise your wants'. 

Simply complete the order form at the end of these ads. Feel free to use an 
extra sheet of paper if there is not enough space. We will accept ads not on 
our order form. 

Send to: Amateur Radio Classified Ads,. Sovereign House. Brentwood, Essex 
CM14 4SE. 

DIADI.DIE AND CONDITIONS 
Advertisements will be published in the first available issue on a first come 
first served basis. We reserve the right to edit or exclude any ad. Trade 
advertisements are not accepted. 

• Two FRV-7700 C and D converters, covering 140-
150, 150-160, 160-170, 118-130, 140-150, 70-80MHz, to 
match FRG7700 general-coverage receiver, £40.00 
Peach ono. Eumig projector, 8mm and super 8, as 
new condition, with screen and films, £20.00. A22 
hand-held, VHF/FM band, 2m, including recharge-
able battery with mains charger, £30.00. Tel: (0406) 
22649 after 6.00pm 
• Kenwood TS-790 all mode tri bander, 
144/430/1200MHz, great satellite rig for OSCAR, 
includes 1200MHz module for £16.75, without 
1200MHz module, £1,350. lcom IC-725 HF trans-
ceiver, all mode, all band, with 500Hz-30MHz 
receiver, £625.00. Telex/Hy-Gain 144/430MHz 
OSCAR satellite antenna system, circular, pola-
rised, RHCP, LHCP, £225.00. All equipment less 
than three months old and guaranteed. Tel: (0753) 
812546 days, (0628) 73173 evenings 
• Yaesu FT290 Mk11 with Ni-Cads, charger and 
case, as new, used as base station only, £350.00. 
Tel: (0527) 46048 
• PK88 TNC, only two months old, with RS232, 
leads and manual, will sell for £100.00 ono. Tel: 
(0604) 881017, ask for Steve G7ENW 
• Yaesu 757, £575.00. Aerial discone, as new, 30-
960MHz, cost £75.00, offers? 70 ohm cable, 40m 
240V = 13.5V dc, £10.00. Television 14in 
monochrome, UHF/VHF, £15.00. Power mics, 
£10.00. Tel: (0283) 221870 
• Trio R2000 receiver in mint condition, VC10 
converter fitted together with ATU ( KX3), mint, 
original box, £500.00 no offers, buyer collects. 
FT29OR with Ni-Cads charger, instruction manual, 

mobile mounting kit, Mutek front end board, 
carrying case, strap and telescopic antenna, vgc, 
£300.00, free delivery. Tel: (0222) 487299 
• FT207 2m hand-held with case and charger, 
£100.00. SP520 extension speaker for TS520, £25.1313. 
HFJ five band HF vertical antenna, £35.00. TR2500 
hand-held 2m transceiver, complete with case and 
charger, £170.00. FT200 complete with PSU 
speaker and digital frequency readout, £200.00. 
Tel: (0325) 319418 
• Sony ICF 2001D and AN1 active antenna, plus 
many extras, excellent condition, £200.00 ono. Tel: 
(0323) 507246 
• Ferrograph RTS2 recorder test set, basically 
built-in audio generator, milli voltmeter, WOW and 
flutter meter, measures distortion, gain, WOW and 
flutter, perfect condition, as new, complete with 
leads and instructions, £ 150.00. New LF signal 
generator, 15Hz-50kHz, 0.2mV-22V output, mains 
operated, course and fine attenuator controls, 
large frequency scale, £55.00. Taylor multimeter, 
127A, 1000V, ac/dc down to 2.5V range, measures 
ohms and current ranges, 50µA movement, 53/4 x 
33/4  x 13/4 in (WHO), as new, £15.00. Stabilised power 
supply unit in kit form: new Amtron UK677, 0-20V 
dc, 0-2.5A, fully adjustable current limiting and 
voltage, with in-built meter for monitoring volts 
and current, switched meter function, measures 
91/2 x 31/2 x 51/2 in (WHO), silver panel, black case 
with handles, kit includes full building instruc-
tions, £50.00. Tel: (0483) 772120 
• 70cm equipment: for ATV transceiver with 20W 
PSP, 2 channels fitted for up converter, thirty-six 

channels, inline mod checker, £130.00. 70cm 
collinear, thirteen-element high gain, £20.00. 70cm 
twenty-one-element beam, as new, £20.00. 70cm 
twelve-element crossed beam with phasing har-
ness, £ 18.00. MM435 transverter, 70cm-10m, £60.00. 
P/ex any or all for HF transceiver/receiver. WHY? 
70cm eleven-element beam, as new, £15.00. Two-
channel A/C transceiver with xtals, £15.00. Tel: 
(0562) 743253 
• Tandy 1000SX computer, IBM compatible, 640K 
RAM and twin floppy disc drives, 51/4in colour 
monitor, DMP printer, Paint and Draw, MS/DOS.3 
desk mate, joystick and software, complete with 
mouse RS232. £650.00. Will exchange for HF radio 
or similar (must have frequency readout) or any 
ham radio gear. WHY? Would also consider 101ZD 
if in good condition. Tel: (0302) 531927 
• Icom 2E with IC-1dc speaker, mic, charger and 
Ni-Cads, £125.00.1com 240 with super scan, £130.00. 
Realistic PRO-32 scanner, used but in gwo, 
includes charger, £120.00. Tel: (039 43) 7669 
Sundays between 10.00am and 11.00am 
• AOR22 hand-held VHF FM 2m band, 142-148MHz 
in 5kHz steps, Ni-Cad battery complete with 
charger, mint condition, £30.00. Tel: (0406) 22649 
Pafter 6.00pm 
• Heathkit HR-1680 ham bands Ax, £100.00. 
Beckman digital capacitance meter, £44.130. Both in 
mint condition. Pair of 6146A valves, £12.00. 
Amateur Radio Techniques, seventh edition, 
£5.00. N Cameron, 16 St Mary's Crescent, Westport, 
Co Mayo, Eire 
•'corn 1C-245 2m multimode, 1-10W output, 144-

FREE CLASSIFIED AD FORM 

Send to: Amateur Radio Classified Ads • Sovereign House • Brentwood Essex CM14 4SE 

Classification: (tick appropriate box) If you want to insert ads under more than one classification use separate 
sheets for second and subsequent ads 

For Sale  

USE BLOCK CAPITALS (One word per box) 
To avoid mistakes please write clearly and punctuate your ad 

Wanted  

Name/Address 
Postcode/Telephone 

USE SEPARATE SHEET FOR MORE WORDS 

Ensure that you have included your name and address, and/or telephone number 

CONDITIONS: Ads will be published in the first available issue on a first come first served basis. We reserve 
the right to edit or exclude any ad. Trade advertisements are not accepted 
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FREE CLASSIFIED ADS 
148MHz, mic, mobile mount, boxed, vgc. Exchange 
for Belcom LS-102L, Ham Jumbo Mk3, Uniden 2830, 
WHY'? Also Midland 7001 multimode, digital 
readout, ideal 10m, boxed, mic, magmount. 
Exchange for FC-902 ATU, CBM 64 or WHY'? Write 
to: Ian Duffin, The Dormouse, 5 Sunset Walk, Bush 
Estate, Eccles-on-Sea, Norfolk NR12 OSX 
• FDK multimode 750 2m transceiver, with 1-10W, 
£170.00. G2 DYM anti-TVI trap dipole for 160m- 10m. 
never used, £60.00. Tel: ( 0343) 820955 ask for Alf ie 
• FT-200 HF transceiver, with PSU and manual, 
non-working but easily repairable. Exchange for 
FC-902 ATU or WHY'? Also FT-101ZD HF trans-
ceiver, FV 901-DM VFO, FC-902 ATU, SP-901 
speaker, all vgc, boxed, manuals. Exchange for FT-
1 or WHY? Write to: Ian Duffin, The Dormouse, 5 

Sunset Walk, Bush Estate, Eccles-on-Sea, Norfolk 
NR12 OSX 
• Yaesu FRG8800 receiver, complete with 
FRV8800 converter, mint condition, £450.00. Tel 
081-864 6555 after 6.00pm 
• Storno 500 hand-held with three channels to 

convert to 4m, crystalled to Rx, spare battery, 
leather case, in good condition, £30.00 ono. AOR-
22 hand-held, VHF FM 2m band, 142-148in 5kHz 
steps, Ni-Cad battery, complete with charger, mint 
condition, £30.00 ono. Tel: (0406) 22649 after 6.00pm 
• Fluke digital multimeter '77', £50.00. Digital 
clamp meter, £15.00. HT probe, £15.00. AVO 
multiminor meter, case, £20.00. Tel: 081-554 2913 
between 6.00pm-8.00pm 
• Racal RA75 receiver, 0-30mV, £175.00. Trio TS500 
transceiver, own PSU, solid-state, VFO, mint 
condition, £300.00. Exchange President Lincoln 
all-wave oscillator, valved. PSU, variable, £30.00. 
Stalker Nine, DX expanded, £100.00. WHY? Tel: 

(0756) 701123 
• Yaesu FRG-8800 communications receiver, 
FRV-8800 VHF converter fitted, 150kHz-30MHz, 
118MHz-174MHz, plus Dressler ARA30, ARA900 
active antennas. 50kHz-1300MHz, all in mint 

condition, £630.00 ono. Part-exchange for lcorn 
R7000 scanning receiver, 25-2000MHz. Tel: ( 0582) 
472347 after 6.00pm 
• RN Electronics transceiver, 6m, 2m IF, 25W, 
£115.00. loom 202S, mint condition SSB trans-
ceiver, both boxed £125.00. 144MHz valve linear 
amp, home-brew, £100.00. Tel: ( 0495) 757221 buyer 
collects 
• Icom ICA-20 VHF airband, complete VOR 
navigation, three months old, £320.00. Tel: ( 0292) 
671083 ask for Mr Chan in room F-18, between 
7.00pm and 10.00pm 
• PRO2009 eight channel scanner/receiver, VHF-
Lo. 68-88MHz, ham 144-148MHz, VHF-Hi, 148-
174MHz, ham-govt. 410-450MHz, UHF Lo. 450-
470MHz, UHF Hi, 470-512MHz, in original box, 

£55.00. Will exchange for VHF or SW radio. Tel: 
(0406) 22649 after 6.00pm 

WANTED 

• KW Viceroy in working order (cosmetics 
unimportant), having 250pF per section split-stator 
capacitor, slow-motion ' gearbox' drive for AR880; 
also any published mods to AR88D. Tel: (0392) 
61669 after 6.00pm 
• April 1984 Short wave Magazine or photocopy 
of FT-707 FM conversion. Also Mizuho MX4 and 
scrap MX2 for spares. Tel: (0254) 581949 
• Beginner seeks introduction to packet radio: 
books, equipment, hardware, software and advice 
welcome. Good prices paid. Tel: (0603) 615020 
• BBC computer users' manual, TRS80 manual, 
BBC assembly language, C-Mount zoom lens. 
Exchange for Dragon software. Write to: J Brown, 
45 Marlborough Avenue, Falmouth, Cornwall TR11 
4HS 
• Interested in 70/50/28MHz crossband Es con-
tacts with Paris? Also searching Jaybeam 1184-416 
yagi, first or secondhand. Tel: 1-45-99-02-90 
(France) or write to: Mr Pertus. 61 Allée des 
Chênes, 94 440 Villecresnes 

• USA naval Rx, type TBS4 or TBS8. need not be 
working, good price paid. Also R1155, BC348, HRO 
table-top PSU. Command type receiver, BC453, 
BC454 or BC455. Also any parts for Command 
series, racks, cables etc. Will consider WWII gear, 
British or USA. Tel: (0665) 602487 
• Uniden 28/30, President Lincoln. or Cobra 148 
GTL-DX transceiver for conversion to 10m, for CW 
only. Good price offered for Uniden 28/30. Write to: 
Ron. PO Box 99, Musselburgh EH33 2AL, Scotland 
• Sony ICF-20001D AM 153-29995 FM, 76-108 AIR, 
116-136MHz, must be perfect. Tel: (0484) 844739 
anytime 
• Can you help'? I wish to transvert to 70cm from 

2m, but no one seems to sell this type of 
transverter. Have you plans or info so that I can 
build my own, eg, PCBs and components? All costs 
refunded. Tel: (0604) 881017, ask for Steve 
• Batteries for hand-held Dymar 880. also aerial. 
Batteries for hand-held Burndept or any data 
relating to above. Tel: ( 0406) 22649 after 6.00pm 
• Signal R535 in good condition. Kenwood 5000 
with VHF converter. Cash or part-exchange corn 
71E, as new, with FM, manual and boxed. Tel: 01-
556 5131 
• Urgent: Marconi TF2171 digital sinc and PLL 
unit. Marconi Test Inst catalogues, from 1977-1984. 
Tel: (0473) 85203 
• Unident or President Grant, must be in perfect 
working order. Tel: ( 02833) 221870 
• Satellit 3500 or 3400 professional Rx, must be in 
mint condition and moderately priced. Tel: 061-743 
1570 
• lcom desk mic SM 10, £70.00+ offered for 
example in mint condition with original box, 
instructions etc. Tel: ( 0762) 324855 
• BMK RTTY, CW and AMTOR cartridges for 
Dragon computer. Write to: J Brown, 45 Marl-
borough Avenue, Falmouth, Cornwall TR11 4HS 
• BL 11 two-element quad for speakers, must be in 
reasonable condition. Tel: (0248) 600486 

UNIQUE NATURIST it ADULT SOCIAL CLUB 
Exclusively for liberated and uninhibited 

people who want that little extra out of life 
sir Three nightclubs 
✓e Informal get-togethers, BBQs, beach parties plus lots more 

or Many theme nights - dress as you dare 
re Naughty and exotic cabarets 
or Monthly newsletters and programme 
or Quarterly personal contacts supplement 
✓e Massage tuition 
or Invitations to the "Sex Maniacs Ball" 
or Special events and a chance to meet people throughout 

Britain 

STRICTLY PRIVATE 
FRIENDLY 8( VERY DISCREET 

ALL FUN LOVING ADULTS WELCOMED 

TO FIND OUT MORE YOU SHOULD PHONE 

0898 777 613 
'It was an incredible sight' News of the World 

'The most outrageous club in Britain' The People 
'It was a fantastic night' News of the World 

Britain's fastest growing and number one adult social contact club 

RADIO AMATEURS' EXAMINATION 
* * TO ALL RAE STUDENTS * * 

(1) Are you finding home study difficult? 
(2) Would you like some C & G style practice questions? 
(3) Do you need some extra questions to supplement your 

college course? 
(4) Are you having difficulty recognising circuits? 
(5) Could you do with some worked through examples on 

the scientific calculator? 

If your answer to any of the above questions is 
yes, then you must obtain the newly revised 
4th Edition of: 

THE 
RADIO AMATEURS' 

QUESTION & ANSWER 
MANUAL REFERENCE 

by R E G Petri G8CCJ 
ISBN 0 9509335 3 8 Size A5 ( 148x210mm) 

This fourth edition contains over 1300 multiple choice 
questions and over 270 pages in 22 sections. It has undergone 
major revision to reflect the latest changes in both licensing 
conditions and syllabus. A new section on Electromagnetic 
Compatibility EMC and additional questions have been added. 
Other sections include using the scientific calculator and 
circuit recognition. 

Price £7.95 £ 1 p&p UK. Available mid-end March from: 

W P Publications, `Tarnwood', Denesway, 
Meopham Kent DA13 OEA 

Tel: 0474 812682 Return post subject to availability 
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e A f.e., 

SMA 

T k Olt III) 

COMMUNICATIONS 

Aerials & Lashing Equipment 

Name  

Address  

Post Code  

for a free catalogue 
1 20p to cover postage 

The Communications Centre 

King William Street, Ambiecole 

Stourbndge, West Midlands. DY8 4EY 

Telephone: (0384) 390944 

iCOM KEN WOOD YAESU 

Alan Hooker 
Electonics 

42 Netherhall Road, Doncaster Tel 0302 325690 

Open Mon-Sat 10-5pm Closed Thursdays 

Selectronic 
Radio communications and scan-

ning receiver specialist 

203 High Street 

Canvey Island, Essex, 
Tel: 0268 691481 

(Open Mon-Sat 9-5.30) 

Amateur radio equipment also in stock 

El SERVICE MANUALS wTi.. 
Available tor Most Video Recorders. Colour & Mono 
Televisions, Cameras. Test Equipment. Amateur Radio. 

Vintage Wireless, Any Audio. Music Systems. etc etc. 

All at £10.00 each. State Make/Model/Type with order 

Over 100,000 stocked, originals & photoStats 

FREE catalogue Repair & Data guides with all orders 

MAURITRON TECHNICAL SERVICES (AR) 
8 Cherry Tree Pored, Chinnor, Oxfordshire, OX9 40Y. 

Tel:• (0844) 51894. Fax:- (0844) 52554 

Sample our Quality With 

A FREE 
PRINTED CIRCUIT BOARD 
Single-Double Sided Circuits 

or Plated Through Hole 
Write to: Dept A 

PAYNE ELECTROPRINT LTD 
Marcus Road, Dunkeswell 

Nr Honiton, Devon EX14 ORA 

MED nMIZIrleJg-'.3 EQUIPK%-eil 
I buy, sell and exchange 

Foc the deal you've been looking for, phone Dave, G4TNY. 

anytime on (0708) 862841 or (0836) 201530 9am-7pm 

Tues-Sat or send SAE 

personal callers by appointment please 

G4TNY Amateur Radio 
UNIT 14, THURROCK COMMERCIAL CENTRE, JULIET 

WAY, SOUTH OCKENDON, ESSEX, RMI S «G. 

* PC COMPATIBLE SOFTWARE by G4BMK * 
RTTY: £15 - AMTOR: £30- AMTOR-RTTY: £40 

Split screen, screen colours selectable, 
fast synchronizing, superb auto-print, 
clock, disk logging, file send mode, 
printing, etc. Use with any T.U. such as ST5, 
or our own: Grosvenor Multimode Modem, 
built, boxed: £68 AM7911 Modem Chip - 
special price - £11. 

DRAGON 32/64 AND CBM 64/128 — 
PLEASE ENQUIRE 

GROSVENOR SOFTWARE (AR) 
2 Beacon Close, Seaford, E Sussex 

BN25 2JZ 
Tel: (0323) 893378 

MRZ COMMUNICATIONS LTD 
NEWCASTLE UNDER LYME 

RADIO EQUIPMENT 

BUSINESS AIR 

MARINE AMATEUR 

TEL: (0782) 619658 
vim 7 DAY SERVICE 

dtluno 
This method of advertising is available in 
multiples of a single column centimetres — 
(minimum 2cms). Copy can be changed 
every month. 

RATES 
per single column centimetre: 
1 insertion £7.00, 3 — £6.60, 6 — £6.30, 12 — £5.60. 

SMALL 
ADS 

Immummilimummulimummummummulmiammimal 

'AMATEUR RADIO SMALL AD ORDER FORM 

1 TO: 

II PLEASE RESERVE 

• FOR A PERIOD OF 1 issue 

I COPY enclosed L= to follow  

ll PAYMENT ENCLOSED: (Add 15%VAT).... £ — I 
I  I 

1 CHARGE TO MY ACCOUNT 

Amateur Radio Sovereign House 
Brentwood Essex CM14 4SE England (0277) 219876 

 centimetres by  

 E 3 issues  

columns 

71 6 issues  

LI 

12 issues  

Cheques should be made payable lo 
Amateur Radio Overseas payments 
by International Money Order and 

Credit Card 

CREDIT CARD EXPIRY DATE 

COMPANY  

• ADDRESS   
11 SIGNATURE  TELEPHONE  

CPI  
gm ow • la um • um • • olommi • an No al • um • • lit • mi el mammon à 
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Telephone 
the advertising 
department on: 
0277 219876 
for details 

COURSE FOR CITY & GUILDS, Radio 

Amateurs Examination. Pass this important 
examination and obtain your licence, with 

an RRC Home Study Course. For details of 

this and other courses (GCSE, Career and 
professional examinations, etc) write or 
phone - 'THE RAPID RESULTS COLLEGE, 

Dept JS100, Tuition House, London SW19 
4DS. Tel: 081-947 7272 (9am-5pm) or use our 

24hr Recordacall service 081-946 1102 
quoting JS100. 

GUILDFORD COMMUNICATIONS 
34 Aldershot Rd, Guildford 

Special discounts on Bearcat 
receivers and Jaybeam aerials 

Open Mon-Fri 8am-6.30pm 
Sat 8am-5.30pm Secondhand wanted 

4/ 0 •çy, ICOM 
VISA 

0483 505756 

GANN!. Radio Ltd 
40/42 Portland Road 
Worthing, Sussex 

Telephone: 0903 34897 
FAX: 0903 39050 

Many bargains in 
surplus equipment 

available for 
callers. 

Surplus equipment always wanted 
and purchased for cash 

TURN YOUR SURPLUS 
IC's TRANSISTORS etc, into cash, immediate 
settlement. We also welcome the opportunity 

to quote for complete factory clearance. 
CONTACT: 

COLES-HARDING & CO 
103 South Brink, Wisbech, Combs 

TEL: 0945 584188/Fax. No. 0945-588844 
Est Over 15 years 

R F & MICROWAVE! 

Design & Test Engineers 
seeking top positions, from 
satcomms to CT2 should 
contact the specialists! 

GARIBALDI RECRUITMENT 
160 Bellingdon Road 
Chesham HP5 2HF 
0494 773918 

AGRIMOTORS 
MERTON CB AND RADIO CENTRE 

MERTON GARAGE AND POST OFFICE, MERTON. 
Nr OAKHAMPTON, DEVON EX20 3DZ 
OPEN 6 DAYS 9.30-5.30 LUNCH 1-2pm 
EARLY CLOSING THURSDAY 1.00pm 

(SUNDAYS BY APPOINTMENT) 
SPECIALIST IN 934 MHz 

SUPPLIERS OF ALL 27MHz AND 934 MHz EQUIPMENT 
AMATEUR ACCESSORIES CATERED FOR 

08053 200 

JAYCEE ELECTRONICS LTD 
ggp 20 Woodside Way, Glenrothes 

Fife KY7 51F 
Tel: 0592 758982 (Day or Night) Id' 

Open: Tues-Fri 9-5; Sat 9-4; Sunday by appointment 
Good range !Cawood & Yam etc, plus 

Quality Secondhand Equipment 

•••••••• 
•••••••.1 
Om.* 

IAN FISHER COMMUNICATIONS 
OF STANHOPE 

CB Works, The Market Shop, Market 
Place, Stanhope, County Durham 

fe (0388) 528464 

Main Distributors of 27MHz CB radios and the NEW CEPT models 
including UNIDEN and DNT. 

Including U.K. and CEPT walkie talkies from £45.00 each. 

Rather good 1/2 mile radius 2 channel walkie talkies £22.50 each 

Large stocks of coaxial cable, plugs. sockets and adaptors. 

Jupiter MVT/5CCO Scanner receiver covering 25 MHZ to 13C0 MHZ 
Price on request 

AIRBAND RADIO 
The very latest academy multiband radio AA/100 S4MHZ to 176 
MHZ. With single aerial £20 - postage With twin aerials £2250 - 

. postage 
All available via mail order. Retail/Wholesale 

OPEN. MON-SAT 10.30am-6.00pm SUN 2.30 - 4.30 
RING FOR DETAILS (0388) 528464 

QUARTZ CRYSTALS and FILTERS 

Large numbers of standard frequencies in 
stock for amateur, CB, professional and 
industrial applications. Stock crystals £8.00 
each ( inc VAT and UK post). Any frequency or 
type made-to-order from £6.50. Phone or SAE 
for lists 

GOLLEDGE ELECTRONICS 
Merriott, Somerset TA16 5NS 

Tel: (0460) 73718 

ASHTON-U-LYNE MAIL ORDER 
AND RETAIL 

Electronics 

ELECTRONIC DISTRIBUTORS 
Specialising in Electronic Components and 

Surplus. Open Mon to Sat Closed Tuesday 

13 Clarence Arcade G7GWQ G7ARR 

Stamford Street, AsMon-U-Lyne, Lancashire 

OL6 7PT Tel: 061 343 2782 

ETESON ELECTRONICS 
158 Lower Green, 

• Poulton-le-Fylde, Blackpool 

Tel: (0253) 885107 

Open 9 30am • 12.30. 1 30 - 530 Closed Wed & Sun 

Electronic Component Specialists. 

A wide range of electronic components. IC's. capacitors 

transistors. resistors, plugs and sockets etc 

Resistors 114w 5% carbon E12 tes 1% metal film 3p 
Resistor pack 85 different E12 values 4- zero ohm link total content 
1000 resistors Mtn 
LEDs 3inm or 551101 red or green leech yellcnv lapeech 
Cable ties 75mm 1p each es.ris per 10005E49.50 per 10,003 
Stepping motor 4 phase 12v 75. step 50 ohms NM 
SAA1027 stepping motor driver chip 99.96 
FM Transmitter kit good quality sound 117.114 
High quality photo resist copper clad open glass boards 

Dlonseelems 
344 inches 
448 inches 
60I2 inches 
12x12 inches 

Single sided 
$0.95 
$2.40 
$5.37 
110.69 

Double sides 
$1.07 
$2.418 

%most& «fen. 
Computer grade capacitors with screw terminals 38000ut 20v 82.90 
87000uf 10v $1.95. 680000 15v 32.96, 10000 16v $ 1.50 
7 segment cornmon anode led display 12m51 .0.45 
LM2931AT5 0 low drop out 5v regulator 70220 package ... $0.85 
13S250 P channel most et $0.45. BC559 transistor $3.96 per 100 
74LSO5 hex inventor $ 10.00 per 100. used 8748 Microcontroler 113.50 
Stereo LW/MW/FM Tuner/prearnp assy with volume/tone controls 8 
tuning scale Brand new in maker carton $5.96 faulty $2 50 circuit 
etc for above $0.50 5-digit 6v electromagnetic counter $1.95 
Hour counter used 7 digit 2405 ac 50Hz $0.56 
LCD Display 16 digit 7a5dots dot matrix 112.50 
OWERTY keyboard 58 key good quality switches 5.00 
Wide range of CMOS TTL 74HC 74F Linear Transistors kits 

capacitors tools. etc always in stock 
VAT included Please add 95p P P 

JPG Electronics, 
276 Chatsworth Road, Chesterfield $40 25H 

Access and Visa Orders (0246) 211202 callers welcome 

STOCKISTS OF A WIDE RANGE OF ELECTRONIC 
COMPONENTS 

Retail - Mail Order - Technical Services 

Fuselodge Ltd, 
287 ACTON LANE, CHISWICK, LONDON W4 5DD 

Telephone 01.994 8275 

EAST YORKSHIRE 

" C h aracteristics" 
FOR YOUR AMATEUR RADIO AND CB 

REQUIREMENTS 
GOOD PRICES GIVEN FOR YOUR 

SURPLUS EQUIPMENT 
OPEN SUNDAY 

44 Hilderthorpe Road 
Bridlington, East Yorkshire 

YOA5 3BG 

Telephone 0262 673635 

THE ELECTRONICS SHOP 

We stock a large range of electronic 

components, test equipment, telephone 

accessories, computer accessories, 
microphones, speakers, disco lighting, mixers, 
meters, stylus. So call in and have a look around. 
29 Hanging Ditch, Manchester M4 3ES 
in Telephone: 061-834 1185 
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ADVERTISING RATES & INFORMA TION 

DISPLAY AD RATES series rates for consecutive insertions 

depth men z width ram ad niece 1 heue 3 Issue, 6 Issues 12 Moue. 

61 a 90 1/13 page 
128 0 90 or 61 x 186 1/4 page 
128 x 186 or 263 a 90 1,2 page 
263 x 186 1 page 
263 a 394 double page 

16600 
2115.00 
£225.00 
£43060 
£830 00 

£62 00 
£110.00 
£210 00 
£405 00 
£78060 

£5960 
£105.00 
£200.00 
£385.00 
£74060 

£53.00 
£92.00 

£180.00 
£34510 
£660.00 

COLOUR AD RATES 
colour rates 
exclude cost 

of separations 
series rates for consecutive insertions 

depth men it width min ad awn 1 Meue 3 beau« 6 1111048•S 12 Ieeuee 

128 x 186 or 263 x 90 le Page 
263 0 186 1 page 
263 x 394 double page 

£305.00 
£590.00 

£1,130.00 

£290.00 
£550.00 

£1670.00 

£275.00 
£530.00 

£1610.00 

£245.00 
£470 CIO 
£900 00 

SPECIAL POSITIONS 

DEADLINES 
colour ad mono wool ad 

Covers 
Bleed 
Facing Matter 

Outside back cover 20% extra, inside covers 10% extra 
10% extra [ Bleed area = 307 x 2201 
15% extra 

•Dates affected by public holidays 

mono no woof à lama ad mono attwott 
9Mey90 11 May90  
6Jun90 13Jun 90 
4Jul90 13Jul 90 
8Aug 90 10 Aug 90 

on sale thure 

31 May 90 
 213Jun90  
 26Jul 90  

30Aug90  

June 1990 2 May90 3May90  
Jul 1990 30 May90 31 May 90  
Aug 1990 27Jun 90 213Jun 90  
Sep 1990 1Aug 90 2Aug 90  

CONDITIONS & INFORMATION 
SIMS RAM 
Series rates also apply when larger or additional 
space to that initially booked is taken 
An ad of at least the minimum space must appear 
in consecutive issues to qualify for series rates 
Previous copy will automatically be repeated if no 
further copy is received 
A ' hold ad' is acceptable for maintaining your 
series rate contract This will automatically be 
inserted if no further copy is received 
Display Ad and Small Ad series rate 
contracts are not interchangeable 

if series rate contract is cancelled, the advertiser 
will be liable to pay the unearned series discount 
already taken 

COPY 
Except for County Guides copy may be changed 
monthly. 
No additional charges for typesetting or illustra-
tions ( except for colour separations) 
For illustrations lust send photograph or artwork 

Colour Ad rates do not include the cost of 
separations Printed - web offset 

PAYMENT 
Above rates exclude VAT 
All single insertion ads are accepted on a pre-
payment basis only. unless an account is held 
Accounts will be opened f or series rate advertisers 
subject to satisfactory credit references 
Account, are strictly net and must be settled by the 
pubiication date 
Overseas payments by International Money Order 
or credit card 
Pot FURTililt INFORMATION CONTACT 
Amateur Radio, Sovereign House, Brentwood. Essex CM14 4SE. 
(0277j 219676 

Commission to approved advertising agencies is 
10% 

CONOTONS 
10% discount if advertising in both Amateur Radio 
and Radio d Electronics VVorld. 
A voucher copy will be sent to Display and Colour 
advertisers only. 
Ads accepted subject to our standard conditions, 
available on request 

ADVERTISERS INDEX 
Air Supply  15 

Brian J Reed 37 
J & N Bull Electrical  44 

Candy Club 39 
P M Components 4, 5 

Dereham Water Supplies  15 
Display Electronics  2 

R N Electrical  10 

L F Hanney  10 

Icom 22,23 

Lake Electronics  19 

F Perrin  10 
W P Publications 39 

Radio & Telecommunications Correspondence 
School  15 

Syon Trading 37 

Total Communications 43 

Wood & Douglas 37 

dam 
- the monthly 
magazine for all 
two-way radio 
enthusiasts 

' oaleeltarneadwiel, 

Ne rust tank,. Ilieetets Re. 

MI. X eiFtd 

Ths tzde• ,C,dd d 

AVOID DISAPPOINTMENT 
Place a regular order with 

your newsagent 

NEWSAGENT ORDER FORM 

To (name of newsagent)  

Please order a copy of Amateur Radio for me every month 

NAME  

ADDRESS  

  POSTCODE  

Newstrade distributors: SM Distribution, 16-18 Trinity Gardens, 
London SW9 8DX. (Tel: 071-274 8611) 
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Pye Europa UHF 420/470 MHZ £40.00 each, inc P&P 

Pye Westminster AM high band, boot mount with control gear but no speakers 

and microphones, choice of 15 £23.00 each, inc P&P 

Pye 412/414 base stations, slim model unit ( no cables), choice of 3 
 £30.00 each, inc P&P 

Pye P5012/P5014 UHF hand-held with batteries and antenna, choice of 20 
 £35.00 each, inc P&P 

Pye Olympic UHF 420/470 MHZ £25.00 each, inc P&P 

ITT sets, Hi-band AM, choice of 5 £18.00 each, + P&P 

Pye Cambridge AM high band, 160/175MHz, choice of 5 £15.00 each, inc P&P 

Pye Cambridge AM low band, 69/89MHz, choice of 2 £15.00 each, inc P&P 

Pye Olympic M203 mid-band AM, 106/140MHz boot mount, with no control gear, 
choice of 5 £15.00 each, inc P&P 
Pye Olympic M203 low band AM, 69/89MHz boot mount, with no control gear, 

choice of 10 £15.00 each, inc P&P 

Pye Motofhone high band AM, choice of 5 £20.00 each, inc P&P 

Pye Motofhone low band AM, choice of 5 £20.00 each, inc P&P 

Pye PF9 battery chargers ( 10-way), choice of 30 £15.00 each, inc P&P 

Pye P5000 battery chargers ( 10-way), choice of 10 £20.00 each, inc P&P 

Storno (800) battery chargers, ex- Metropolitan Police, choice of 30 
 £18.00 each, inc P&P 

Pye Olympic high band AM, no microphones or speakers, choice of 10 
 £25.00 each, inc P&P 

Pye Cambridge power supply, 240V input 12V output, and 24V output at 10 amp 
 £12.50 each, inc P&P 

Pye F30 base station, low band AM, choice of 25 POA 

Pye F30 base station, high band AM, choice of 36 POA 
PF2 battery chargers, choice of 10 £18.00 each, inc P&P 

Pye UHF signal generator, type SG5U £27.00 each, inc P&P 
Pye Westminster high band AM, choice of 10 £20.00 inc P&P 

Pye Westminster (motorcycle) low band AM ( ex-Automobile Association), with 

control gear, direct from the AA, choice of 5 £20.00 each, inc P&P 

GEC high band AM, 6-channel, one off £20.00 inc P&P 

Pye base station 402 receiver unit only, high band FM, choice of 10 
 £20.00 inc P&P 

Pye base station 401 receiver unit only, high band AM, choice of 5 
 £20.00 inc P&P 

Pye converter, 24V input 12V output, ideal for heavy goods vehicles 

 £10.00 inc P&P 

GEC 666 high band AM 6 channel choice of 10  £15 inc P&P 

Various marine band radio equipment for sale from £20 per unit 

Pye Europa MF5 FM low band choice of 25 £40 each, inc P&P 
Pye Vanguard low band AM with control gear  £14 inc P&P 

Self addressed envelope for Catalogues please. 

(80 minutes from M25), 
(50 minutes from M11), 
(30 minutes from Norwich). 

UNITS 3 AND 4 THORNHAM 
HALL, THORNHAM MAGNA 
EYE, SUFFOLK, IP23 8HA. 
TEL: 0379 838 333 
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BAKERS DOZEN PACKS 
All packs are £ 1 each. Please state which one you 
want. Note the figure on the extreme left of the 
pack ref number and the next figure is the 

it quantity of items in the pack. finally a short 
description. 

1302 5 12A spurs provide a fused outlet to a ring main 
where devices such as a clock must not be 
switched off. 

BD9 2 6V lA mains transformers upright mounting with 
fixing clamps. 

BD11 1 6I/2in speaker cabinet ideal for extensions, takes 
our speaker. Ref BD137. 

BD13 12 30 watt reed switches, it's surprising what you can 
make with these- burglar alarms, secret switches. 
relay. etc. etc. 

BD22 2 25 watt loudspeaker two unit crossovers. 
0029 1 BOAC stereo unit is wonderful breakdown value. 
BD30 2 Nicad constant current chargers adapt to charge 

almost any nicad battery. 
BD32 2 Humidity switches, as the air becomes damper the 

membrane stretches and operates a microswitch. 
BD42 5 13A rocker switch three tags so on/off, or change 

over with centre off. 
13045 1 24hr time switch, ex-Elextricity Board, automa-

tically adjust for lengthening and shortening day. 
Original cost £40 each. 

0049 10 Neon valves. with series resistor, these make good 
night lights. 

8056 1 Mini uniselector, one use is for an electric jigsaw 
puzzle, we give circuit diagram for this. One pulse 
into motor, moves switch through one pole. 

BD67 1 Suck or blow operated pressure switch, or it can 
be operated by any low pressure variation such as 
water level in water tanks. 

BD103A 1 6V 750mA power supply, nicely cased with mains 
input and 6V outptit leads. 

BD120 2 Stripper boards, each contains a 400V 2A bridge 
rectifier and 14 other diodes and rectifiers as well 
as dozens of condensers, etc. 

BD132 2 Plastic boxes approx 3in cube with square hole 
through top, so ideal for interrupted beam switch. 

80134 10 Motors for model aeroplanes, spin to start so 
needs no switch. 

BD139 6 Microphone inserts- magnetic 400 ohm also act as 
speakers. 

BD148 4 Reed relay kits, you get 16 reed switches and 4 coil 
sets with notes on making c/o relays and other 
gadgets. 

BD149 6 Safety cover for 13A sockets - prevent those 
inquisitive little fingers getting nasty shocks. 

00100 6 Neon indicators in panel mounting holders with 
lens. 

00193 6 5 amp 3 pin flush mounting sockets make a low 
cost disco panel. 

80199 1 Mains solenoid, very powerful, has lin pull or 
could push if modified. 

80201 8 Keyboard switches- made for computers but have 
many other applications. 

130211 1 Electric clock, mains operated, put this in a box 
and you need never be late. 

80221 5 12V alarms, make a noise about as loud as a car 
horn. Slightly soiled but OK. 

60242 2 6in x 4in speakers, 4 ohm made from Radiomobile 
so very good quality. 

80252 1 Panostat, controls output of boiling ring from 
simmer up to boil. 

80259 50 Leads with push-on 1/4in tags- a must for hook-ups 
- mains connections etc. 

80263 2 Oblong push switches for bell or chimes, these 
can mains up to 5 amps so could be footswitch if 
fitted into pattress. 

130268 1 Mini 1 watt amp for record player. Will also change 
speed of record player motor. 

130283 3 Mild steel boxes approx 3in x 3in x lin deep - 
standard electrical. 

BD305 1 Tubular dynamic mic with optional table rest. 
80653 2 Miniature driver transformers. Ref LT44. 20k to 1k 

centre tapped. 
130548 2 3.5V relays each with 2 pairs Changeover contacts. 
BD667 2 4.7µF non-polarised block capacitors. PCB moun-

ting. 
There ere over 1,000 items Mn our linkers Dozen list. If you 
want a complete copy, please request this when ordering. 
GEIGER COUNTER KIT includes PCB loudspeaker etc 
to build a 9v Geiger counter only £39.00 Ref 39P1 

ALKAUNE PP3 BA1TERIES These are past their 
sell-by date but test OK, only 2 for £1.00 Ref 80758 
11/4 FUSE HOLDERS 5 for £ 1.00 Ref 130752 
UNCASED KEYBOARDS Brand new mounted on PCB 
with coneLeLents only £300 Ref 3P27 

TOA ss 2 slice with browning control, may need slight 
attention onlyu £300 Ref 3P84 

MICROWAVE CONTROL PANEL Brand new, mains 
operated including digital clock 2 relay output, good for all 
sorts of timer applications. Good value at moo Ref 6P18 

EQUIPMENT WALL MOUNT Multi adjustable metal 
bracket for speakes etc. 2 for £5.00 Ref 5P152 

SUB-MIN TOGGLE SWITCH Body size 8mm x 4mm x 
7mm SBDT with chrome dolly fixing nuts. 3 for £1. Order ref 
80649. 

COPPER CLAD PANEL for making PCB. Size approx 
12in long x wide. Double-sided on fibreglass middle which 
is quite thick (about 1/16in) so this would support quite heavy 
components and could even form a chassis to hold a mains 
transformer. etc. Price £ 1 each. Our ref BD683. 

POWERFUL IONISER 
Generates approx 10 times more IONS than the Eli and 
similar circuits. Will refresh your home, office, workroom 
etc. Makes you feel better and work harder - a complete 
mains operated kit, case included. £12.130. Our ref 12P5/1. 

MAIL ORDER TERMS: Cash, PO or cheque with 
order. Please add £2.50 service charge. Monthly account 
orders accepted from schools and public companies. 
Access and B/Card orders accepted - minimum £5. Phone 
(0273) 734648 or 203500. Fax No 0273-23077 

REAL POWER AMPLIFIER for your car, it has 150 watts 
output. Frequency response 20Hz to 20 Hz and signal to noise 
ratio better than 60dB. Has built-in short circuit protection and 
adjustable input level to suit your existing car stereo, so needs no 
pre-amp. Works into speakers ref 30P7 described below. A real 
bargain at only £57.00. Order ref 57P1. 

REAL POWER CAR SPEAKERS. Stereo pair output 
100W each. 4 ohm impedance and consisting of 61/2 in woofer. 2in 
mid-range and lin tweeter. Each set in a compact purpose-built 
shelf mounting unit. Ideal to work with the amplifier described 
above. Price per pair £30.00. Order ref 30P7. 

STEREO CAR SPEAKERS. Not quite so powerful - 70W 
per channel. 3in woofer, 2in mid-range and lin tweeter. Again, in a 
super purpose-built shelf mounting unit. Price per pair £28.00. 
Order ref 28P1. 

VIDEO TAPES. These are three hour tapes of superior 
Offered at Only 

térziideearctliiccorunrcree f from te st ;tom, 6ivucr,E5.1rirtry3argi 

for the really big user 10 for £20. Our ref 20P20. 

ELECTRONIC SPACESHIP. 
Sound and impact controlled. 
responds to claps and shouts and 
reverses when it hits anything. Kit 
with really detailed instructions. 
Ideal present for budding young 
electrician. A youngster should be 
able to assemble but you may have to 
help with the soldering of the 
components on the PCB. Complete 
kit £ 10. Our ref 10P81 

12in HIGH RESOLUTION MONITOR. Amber 
screen, beautifully cased for free standing, needs only a 12V 
1.5 amp supply. Supplied with connection data for H sync, V 
sync & Video. Brand new in maker's cartons. Price£22.00. Ref 
22P2. 

COMPOSITE VIDEO KIT converts composite video to H 
sync, V sync & sep video. Price £8.00. Ref 8P39. 

14In COLOUR Mi.m_ i made by the American Display 
Tek Company. Uses high resolution tube made by the famous 
Japanese Toshiba Company. Beautifully made unit intended for 
console mounting. but top and sides adequately covered by 
plated metal panels. Full technical spec on its way to us. We have a 
limited number of these. All brand new still in maker's cartons. 
Price £89 each plus £6 insured carriage. Order ref 89P/1. 

BUSH RADIO MIDI SPEAKERS. Stereo pair. BASS 
reflex system, using a full range 4in driver of 4 ohms impedance. 
Mounted in very nicely made black fronted walnut finish cabinets. 
Cabinet size approx 81/2in wide. 14in high and 312in deep. Fitted 
with a good length of speaker flex and terminating with a normal 
audio plug. Price £5 the pair. Our ref 5P141. 

31/2In FLOPPY DRIVES. We still have two models in 
stock: Single-sided. 80 track, by Chinon. This is in the 
manufacturer's metal case with leads and IOC connectors. Price 
£40, reference 40P1. Also a double-sided, 80 track, by NEC. This is 
uncased. Price £5e 50, reference 60P2. Both are brand new. 
Insured delivery £3 on each or both. 

REMOTE CONTROL FOR YOUR COMPUTER. 
With this outfit you can be as much as 20 feet away as you will have 
a joystick that can transmit and a receiver to plug into and operate 
your computer and TV. This is also just right if you want to use it 
with a big screen TV. The joystick has two fire buttons and is of a 
really superior quality, with four suction cups for additional 
control and one-handed play. Price £15 for the radio controlled 
pair. Our ref 15P27. 

ASTEC PSU. Mains operated switch mode, so very compact. 
Outputs . 12V 2.5A, -t5V 6A, ±5V 6A. ± 12V 5A. Size: 7 Win long x 
43/4in wide x 21/4in high. Cased ready for use. Brand new. Normal 
price £30 • , our price oniy £13.00. Order ref 13P2. 

VERY POWERFUL 12 VOLT MOTORS. 1/3 
horsepower. Made to drive the Sinclair C5 electric car but 
adaptable to power a go-kart, a mower. a rail car, model railway 
etc. Brand new. Price £20 plus £2 postage. Our ref 20P22. 

PHILIPS LASER 
This is a helium-neon and has a power rating of 2mW. 
Completely safe as long as you do not look directly into the 
beam when eye damage could result. Brand new, full spec. 
£35.00. Mains operated power supply for this tube gives 8kV 
striking and 1.25kV at 5mA running. Complete kit with case 
£15. Complete kit with tube 8. power supply. £50.00. 

ORGAN MASTER is a three octave musical keyboard. It is 
beautifully made. has full size (piano size) keys, has gold-plated 
contacts and is complete with ribbon cable and edge connector. 
Comes complete with Spectrum 128 software. Brand new only 
£22.00. Ref 22P1 

FULL RANGE OF COMPONENTS at very keen 
prices are available from our associate company SCS 
COMPONENTS. You may already have their catalogue, if not 
request one and we will send it FOC with your goods. 

HIGH RESOLUTION MONITOR. gin black and white, 
used Philips tube M24/306W. Made up in a lacquered frame and 
has open sides. Made for use with OPD computer but suitable for 
most others. Brand new. £2000. Ref 20P26. 

12 VOLT BRUSHLESS Fit. Japanese made. The 
popular square shape (4 ,21n x 4I/2in x 1-'/4i5(. The electronically run 
fans not only consume very little current but also they do not 
cause interference as the brush type motors do. Ideal for cooling 
computers, etc. or for a caravan. £8 each. Our ref 8P26. 

MINI MONO AMP on PCB, size 4iny 2in ( app). 
Fitted Volume Control. The amplifier 
has three transistors and we estim-
ate the output to be 2W rms. 
More technical data will be included 
with the amp. Brand new, 
perfect condition. offered at the very 
low price of £1.13 each, or 13 for £ 12.00. 

SINCLAIR C5 WHEELS INC INNER TUBE & TYRES I 
13" & 16" DIAMETER SPOKED. POLYCARBON-

ATE WHEELS FINISHED IN BLACK ONLY £6.00 

EACH. 13" REF 6P10, 16" REF 6P11  

NEW MAINS MOTORS 25 watt 3000 rpm made by Framco 
approx 6-x4 -x3- priced at only £4.00 ref 4P54. 

SHADED POLE MOTORS Approx 3" square available in 
24v AC or 240v AC both with threaded output shaft and 2 fixing 
bolts. Price is £2.00 each. 24v ref 2P65, 240v ref 2P66. 

MICROWAVE TURNTABLE MOTORS Complete 
with weight sensing electronics that would have varied the 
cooking time. Ideal for window displays etc. Only £5.00 ref 5P165. 

SURFACE MOUNT KIT Makes a super high gain 
snooping amplifier on a PCB less than an inch square! £7.00 ref 
7P15. 

COMPUTER KEYBOARDS Brand new 100 keys, 
uncased only £3.00 ref 3P89. 

PERSONAL STEREO INNARDS Complete with PCB 
and tape mech etc. 2 for £3.00 ref 3P94. 

J & N BULL ELECTRICAL 
Dept AR250 PORTLAND ROAD, HOVE 

BRIGHTON. SUSSEX BN3 50T. 

POPULAR ITEMS - 
MANY NEW THIS MONTH 

•-r"-^ 

JOYSTICKS for BBC Atari. Dragon Commodore. etc. All £5.00 Teach. All brand whi£L.rp_quired. 
ELEPH0NE TYPE KEYPAD. Really first class rear 

mounting unit. White lettering on black buttons. Has conductive 
rubber contacts with soft click operation. Circuit arranged in 
telephone type array. Requires 70mm by 55mm cut-out and has a 
i'rk/Irem Intiegú,_PrIc2SLa 2P251. 

ITC ES Not much bigger than a 
plastic transistor but double pole PCB mounting. 3 for £1.03. Our 

AreAf BD -ELLE Probably the most popular of the rechargeable 
NICAD types_. 4 for £4.00. Our_l'ej_4P44. 
20 viayr 4 OH SPEAKER. With built-in tweeter. 
Really well made unit which has the power and the quality for hi-fi 

dLa. _Pggy..£1. 201.. 5. or 10 for £40.00. ref 40P7. 
MINI MUM MUDI./LEf.50Prly 2in square with ferrite aerial 
and solid dia tuner with own knob. It is superhet and operates 
from a PP3 battery and would drive a crystal headphone. Price 
£1.00. Qur ref 130716, 
BULWN MAINS PLUG AND socKEr. The old and 
faithful 3 pin with screw terminals. The plug is panel mounted and 
the socket is cable mounted. 2 pairs for £1.00 or 4 plugs or 4 
sockets for £1,20. Ilur ref 80715, BD715P, or BD715S. 
MICROPHuNt. Low cost hand-held dynamic microphone 
with on/off switch in handle. Lead terminates in 1 3.5mm and 1 
2.5mm lu n1 £1.00. Ref BD711. 
MO FOR co AMPLIFIERS AND 
HIC U R .140V 100 watt pair made by 
Hitachi. Ref 25K413 and its complement 2SJ118. Only £4.00 a pair. 
Our ref 4P42. 
Also available in H pack Ref 2SJ99 and 2SK343 £4.00 a pair. Ref 

TIME AND TEMPERATURE LCD MODULE A 12 
hour clock, a Celsius and Fahrenheit thermometer, a too hot 
alarm and a too cold alarm. Approx 50 x 20mm with 12.7mm digits. 
Requires IAA battery and a few switches. Comes with full data 
and di Price egirtm. Z6,03, Qur ref 6P12. 
REMO TEMPERATURE PROBE FOR ABOVE. 
£3.00. Our ref 3P60. 
A REAL AIR MOVER. Circular axial fan moves 205 cybic 
foot per min, which is about twice es much as our standard 492in 
fans. Low noise mains operated, 6 Win dia, brand new. Regular 
rice, oy_er £ 30. Our oriole only£10.00. Our ref 10P71, 

WATT AIR OR UQUID MAINS HEATER. 
mall coil heater made for heating air or liquids. Will not corrode. 

lasts for years. Coil size 3in x 2in, mounted on a metal plate for 
easy fixing. 4in dia. Price £3.00. Ref 3P78 or 4 for £10.00. Our ref 
10P76. 

EfflrENT SWITCHED MODE POWER 
arious makes and specs but generally , 5, 12V. 

ideal bench supply. Only £8.00. Our ref 8P36. 
ACORN DATA RECORDER Made for the Electron or 
BBC computers but suitable for others. Includes mains adapter. 
leads and book. £12.00. Ref 12P15. 
STABIUZED POWER SUPPLY KIT 1-25v 2A 
adjustable. contains PCB transformer and components to build a 
bench supply Q rIjy120.00. Ref 20P25. 
PTFE COATED SILVER PLATED CABLE 19 
strands of .45mm copper, will carry up to 30A and is virtually 
indestructible. Available in red or black. Regular price is over £ 120 
per reel, Our price only £20.00 for 100m reel. Ref 20P21, or 1 of each 
for £35.00 Ref UM.Maktuuperb speaker or aerial cable! 
NEW MR 5Erach«. Infra-red movement sensors will 
switch up to 500W mains. UK made, 12 months manufacturer's 
warranty. 15-20m range, with a 0-10min timer, daylight sensor, 
càleâble we I bracket. Only £.23.00. Ref 20P24. 

UBISHI 31/2 In DISC DRIVES. Brand new drives, 
ir2" herght. double-sided, double density, warranted. Our price 
£60.00. Ref 60P5. 
10 MEMORY mmeammoN TELEPHONES. 
These are customer returns and sold such so may need slight 
attention. Price £6.00. Ref 6P16 or 2 for £10. Ref 10P77. BT 
approved. 
NON-MEMORY PUSHBUTTON TELEPHONES. 
Same condition as above with radial £3.00. Our ref 3P79. BT 
&perk:wed. 
SPECTRUM SOUND BOX. Add sound to your Spectrum 
with this device. Just plug in. Complete with speaker, volume 
control and nicy boxed._ aLlip.at2nUy £4.00. Our ref 4P53. 
BBC JOYSTICK IrAce. Converts a BBC joystick 
yiriareitéàig pêsteilitrifeil0.arA r6 2P261 

5m phone exten-
sion lead with plug on one end, socket on the other. White. Price 
£3.00. Our ref 3P70 or 10 leads for only £19.00! Ref 19P2. 
LCD DISPLAY. 4I/2in digits supplied with connection data 
£3.00. Ref 3P77_0/ 5 for £10, ref 1 opn. 
CROSSOVER NM/ORK. 8 ohm 3-way for tweeter mid-
iroigje and woofer, nicely gace5withrcr marked. Only 

BASÎurie2/11%51A 10pmeR614oNd.. Top quality uni-
directional electret condenser mic 600r impedance sensitivity 16-
18kHz - 68dB built-in chime, complete with mic stand bracket. 
£15.00. Ref 151'28. 
MeGROPHuNE STAND. Very heavy chromed mic stand, 
magnetic base 4in high. £3.00 if ordered with above mic. Our ref 
3P80. 
SOLAR POWERED NICAD CHARGER. 4 Nicad AA 
battery charger. Charges 4 batteries in 8 hours. Price £6.00. Our ref 
6P3. 
A IR9iN Price £3.0000. Our ref 3P65. 
P8AD I IR N TA D Price £3.. Our ref 3P66. 
HARP PLOTT R PRINTER. New 4 colour printer 

originally intended for Sharp computers but may be adaptable for 
other machines. Complete with pens, paper etc. Price £16.00. Our 
ref 16P3. 
CENTRONICS CONVERSION KIT FOR ABOVE 
PLQTTERîdri£ 

mprove the air in your car, clears 
nl f4 4P57. 

semAoHke and he£0 Nl lps prevent fatigue. Case req. Price £12.. Our ref 
KIT .  

N12P8. 
EwFM  BUG KIT. New design with PCB embedded coil 9V 

operation. Priced at £5.00. Our ref 5P158. 
NEW PANEL METERS SOUA movement with three 
different scales that are brought into view with a lever. Price only 
£3.00. &Lev._ 
STRU, DE LIGHTS. Fit a standard Edison screw light fitting, 
240V 40/min flash rate, available in yellow, blue, green and red. 
Complete with socket. Price £10 each. Ref 10P80 (state colour 
required)._ 
ELECTRONIC SPEED CONTROL KIT. Suitable for 
controlling our powerful 12V motors. Price £17.00. Ref 17P3 
heatsink re_qc1), _ 
TENSION CABLE WITH A DIFFERENCE It is 

fat on one side, making_ it easy to fix and look tidy. 4 core, suitable 
for alarms, phones etc. Owiprig9 only £5.00 for 80m reel. Ref 5P153. 
METAL PROJECT BOx. Ideal for battery charger, power 
supply etc. Sprayed grey, size Sin x 4m y 4 !bin. Louvred for 
ventilation. Price £3.00. Ref 3P75. 
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