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YOU GET MORE AT RAYCOM!

BEARCAT 200XLT

Save money when you
buy this top-of-the range
scanner. 200 memories,
coverage from 66-956
MHz, priority channel
monitor, channei lock-
out delay and auto AM/
FM switching go to
make a great package
and we add further value

still.
Choose either a free broadband mag-mount or
a free mast-mount SkyScan scanner antenna
worth £14.95 and a free clgar adapter kit when
you order your Bearcat (and £30 off RRP!)

£229.99 ..save£49.45 |
COBRA SR-925

SRR & 4

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

| £159.99 .. save £30.00
ICOM IC-R7000

An unbeatable offer from Raycom - £30 off the
retail price and a free Bearcat handy scanner
covering 29-512MHz (with gaps) worth £39.95
- a total saving of an incredible £129.95! Can't
believe it? Send SAE for an information leaflet
and offer details. Raycom Credit Card is avail-
able - just £96 deposit and £36 per month!

£959. 00 .. Save £130.00 )

ICOM IC-3210

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

Regular retail prices:
Broadband mag-mount antenna ........ £14.95

Total regular price
Raycom package price

SAVE £35!

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

ICOM IC-725

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

Regular retail prices:

FM TX/RX (AM RX) board.....
20 Amp PSU

GS5RYV Yzsized antenna

Fist mic

Total regular price

Raycom package price

SAVE £116!

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

=

YAESU FT-747GX

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

Regular retail prices:

Raycom RX mod..

20 Amp PSU

G5RV Yzsized antenna ..
Fist mic

Total regular price
Raycom package price

SAVE £135!

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

YAESU FT-470

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

Regular retail prices:

FT-470

FNB-10 nicad 7.2v, 600mAH ..

wall charger

Soft carry case

Broadband mag-mount antenna

Total regular price

Raycom package price

SAVE £42!

Raycom Credit Card is available on this pack,
just £45 deposit and monthly payments of just
|_£16! Why wait, send for written details now!

RAYCOM COMMUNICATIONS SYSTEMS LIMITED, INTERNATIONAL HOUSE, 963 WOLVERHAMPTON RD, OLDBURY, WEST MIDLANDS B69 4RJ. TEL 021-544-6767, Fax 021-544-7124, Telex 335483 1DENTI G.

COMMUNICATIONS SYSTEMS LIMITED

RAYCOM gives you more BUYING POWER

ALLMAJORCREDIT CARDS ACCEPTED. BC,
ACCESS, DINERS. INSTANT CREDIT UP TO
£1000 (SUBJECT TO STATUS) WITH
RAYCOM CREDIT CARD (APR 32.9%). FREE
CREDIT ON CERTAIN ITEMS AT MRP. CALL
NOW FOR MORE DETAILS.

ORDERING INFORMATION

WE STOCK ICOM, YAESU BEARCAT, MFJ,
BUTTERNUT CUSHCRAFT AEA TONNA,
NAVICO. TENTEC AND WELZ AMONG
MANY OTHERS. CALL FOR FULL LIST.

PHONE BEFORE 4PM FOR NEXT DAY
DEUIVERY BY COURIER {£15.00) - OR 2PM
FOR DELIVERY BY POST (£10.00 P&P)
PLEASE ALLOW TIME FOR CHEQUES TO
CLEAR. MANY OTHER ITEMS IN STOCK.

PLEASE CALL FOR MORE INFO AND FOR
EXTRA SPECIAL DEALS!

JINFOLINE 0836-771500 5-9pm daysi

OPENING HOURS $5.30 MON TO SAT,
LATE NIGHT FRIDAY TIL 7 PM. 73 DE RAY
GAKZH, AM GOZMP AND JULIAN.




S

Editorial:
lain Mackenzie

Advertisement
Manager:
Maria Smith

Subscriptions:
01-684 9542

Publisher:
Peter Williams

On sale:

Last Thursday of

the month preceding
cover date

Next issue:
Cover date December on
sale 29 November 1989

Published by:
Amateur Radio
Magazines,
Sovereign House,
Brentwood, Essex.
CM144SE, England
(0277) 219876

Printed: In Engfand
ISSN: 0264-2557

News Trade Sales by:
S M Distribution,

6 Leigham Court Road,
Streatham, London.
SW16 2PG

Tel: 01-677 8111

Cover: The lcom IC-
R9000 Communications
Receiver

Whilst every care 1s taken when accepting
advertisements we cannot accept
tor Y
lransacl ons We will however,
any

Thew ews expressed by contnibutors are
not necessarily those of the publishers
Every care 1s taken by Amateur Radio to
ensure that the intormation given to our
readers)s rehable We cannot however
guarantee it and we cannol assume legal
responsibibty for it nor tor any effects
howsoever caused

© Copyright 1989
Amateur Radio Magazines

11

12

16

19

24

27

28

6 Straight and Level

The latest news, comments
and developments on the
amateur radio scene

User Review

Ken Michaelson G3RDG
looks at the HF-225
General-Coverage
Communications Receiver

Morse Report

Tony Smith G4FAI with his
bimonthly look at the
world of dots and dashes

Bits to Build

George Dobbs G3RJV
constructs the Jandek low
power CW direct
conversion transceiver

DX Diary
Don Field G3XTT with this
month’s DX news

Second-hand

Hugh Allison G3XSE with
more practical advice on
rig repairs and
improvements and, of
course, a few bodges

On the Beam

Glen Ross GBMWR with
the latest news on VHF,
UHF and microwaves and
another mole report

Project Book

Martin Williams with some
more useful ideas for
building power supplies

World of Data
Don Field G3XTT with

-/ IRADIO /-

advice on packet
operating procedure and
avoiding POOP

The Software File

This month’s listing from
Stephen Phillipsis fora
program to calculate
resistor values required to
build T and Pl-type
attenuators

30

31 Retractable Mast
Construction

Alan Malcher G4TPM
constructs aretractable
mast that can be raised
and lowered by one

person

33 Short Wave Listener
Trevor Morgan GW40XB
with some tips on

successful contesting

35 Design and Use of Dip
Meters

The first partin aseries of
articles by Joe Pritchard
inwhich he demonstrates
the basic principles of
design and use of these

handy pieces of test gear

SERVICES

38 Subscription Order Form

39 Free Classified Ads

42 Advertisers’ Index

42 Advertising Rates and
information

We regret to inform readers that due to
constantly rising production costs, and to
enable us to maintain the high standard of
content in Amateur Radio, the price of the
magazine will be £2.95 from this issue

NOVEMBER 1989

please mention AMATEUR RADIO when replying to any advertisement




PHONE
0474 560521
FAX
0474 333762

P. M. COMPONENTS LTD

SELECTRON HOUSE, SPRINGHEAD ENTERPRISE PARK
SPRINGHEAD RD, GRAVESEND, KENT DA11 8HD

TELEX
966371
TOS—PM

(=]

. B(184B 009 | BDIIS 030 | BDSIB .75 | BF2%9 0.2¢ BFYSO 032 | Buval 250 | R2008B 145 | TIP125  g.s | 25A715 0SS
semuonduﬂors 8204 025 | BD124p 059 | BOS0 045 | Bf27t 028 | BFYS] 032 | GETIII 250 | R2009 250 | Toiaz  17s | 25495 080
82078 025 | BDI31 042 | BDS34 045 | Br271 026 | BFY0 o077 | Gexsaz  9sp | R20108 145 | Tlss 275 | 25049 080
AC25 030 | Aulos 695 | BC2o8s 020 | 80132 042 | BDSIS  oas [ BF223  ous | Bives 175 | musooo 198 | R2322 058 | TPI61 295 | 25C784  07s
ACI26  ods ] gcioza  om | B2tz ooe. | o133 oso | 8os?5  o9s | BF3S  o3s | BRID 045 | MuE3e0 040 | R323 046 | TP955 o080 | 25785 075
ACl27 020 | BClors  om | BC212. o009 | BD135 030 | BDS8? o095 | B33 o034 | BRIDI 049 | wuezso o715 | R2seo 248 | TIP30SS 055 | 25(789 055
ACI28 A28 | BCclos 000 | B213  o0e | D136 030 | BDSas 095 | BF337 €29 | BRI o055 | MIES20 048 RCA16029 085 | Tis9! 020 | 25(931D 095
ACizex 032 | BClogs 042 | BC2I3t 009 | BDI3? 032 | BD&Y8 150 | BF33 432 | BR3OI 095 | MUE9SS 095 RCA16039 085 | TVIOs 150 | 25¢937 198
AClal 028 | BCI9 010 | B(Z14 009 | BDI38 030 | 8O0 125 | Bf3s5s 037 | BRCaass 105 | mpsal3 o029 | RCAIol®! o5 VING2 150 | 25(1D34 450
ACMIK 034 | BCio98 092 | BC2laC 009 | BDI39 032 | BOD2 125 | BF362 038 | BRY3® 045 | MPSAS2 030 | RCAIS334 0.90 ZRFOI1Z 1650 | 25C1096 0.0
ACl4ZK, 045 | BCilea 009 | BC2I4L 009 | BDI40 030 | BD707 090 | BF363 045 | BSwed 095 | MRF23) 495 RCAT6335 085 | 2N1308 135 | 25Ci106 250
ACI7ek™ 031 | clls 085 | Bc2378 035 | BDI44 100 | BOx32  1s0 | BF371 025 | BSX60 128 | MRF4s0A 1595 RCAT6572 085 | 2NI711 030 | 25C1124 095
ACle? 025 | BCilea 050 | 8C238 05 | BDISOC 029 | BDXS3B  ves | BF394 0.9 | BTI00AD2 085 | MRFe33 1750 | 520600 - 095 2219 o028 | 25(1162 095
ACIB7K 028 BCIN? 019 | BC239 015 | BDISY 065 | BFIIS 035 | BF422 0.32 BT106 1.49 MRF454 2650 | SKESF 145 | 2N2626 055 25CN72Y 2.20
ACISs 025 | BC119 024 | BC2SIA 015 | BDIGO 150 | BFII9  obs | BF423 025 | BTIls 120 | mrrass 1730 | Teoaty 04s | 2N205 o040 | 2sc1173 s
ACIBoK 037 | Bei2s  eas | B2z 005 | BDlss 050 | BFIZZ 039 | Bras7 032 | BTII® 315 | mrears 295 | Teornv 045 | 2N3053 o040 | 251306 175
MYlZ S Doecieo o3 | BC28 025 | BDIZ 072 | Brisa 020 | Brase 038 | BTI20 15 ) mRrar7 1495 | Teov 045 | 2N3054 059 | 25(1364 0.0
ADI&2 250 | gy 02s | BC258A 039 | BDIB2 070 | BFIs8 0.22 | BFas? 068 | BUIOS 195 | MRFA79 580 | Te03ev 055 | 2N3055 052 | 25C1413A 2.50
ADI49 150 | pciz o | BC284 030 | BD201 050 [ BrIG0 027 | BFe93 035 | NUIGB 169 | OClew 250 | T9002v 085 | 2N3ITD2 042 | 25Clas9  0.50
ADI61 050 | a1z o024 | B30 030 | 80202 050 | BriZ3 o | sfesss o023 | Butza  vas | oc2s 950 | 1901lv 075 | 23700 o092 | 25¢1628 078
ADI62 030 | pcjae 012 | B30 030 | BD203 050 | 8F177 o038 | 84997 o025 | BUIZS 125 | oc2s 150 | 1T9015v 205 | 2N3704 092 | 2501678 150
AF106 050 | gciaga 009 | BC303 026 | BO204 070 | BFIZB 026 | BFRIY 023 | BUIZ6 140 @ OC26 150 | 19034v 215 | 2N37D5 020 | 2501945 375
AFIl4 250 | pc1a9 009 | BCH78 009 | BD222 046 | BFI7e 034 | eFRa0 023 | BU04 155 | oc2s $.50 | To038v 395 | 2N3706 002 | 25C1953 095
AFIIS 195 | g1s3 030 | BC327 0.0 f BD223 059 | BFISO 029 | BFRBI 025 | Bu20S 130 | 029 450 | THY1S/80 225 | 2N3708 002 | 25C1957 0.0
AFII6 250 | g5y a2 | BC328 010 | BD22S 048 | BFIBI 029 f BrRES 030 | BU208 095 | ocx $.50 | THYIS/BS 225 | 2N3733 950 | 25CI969  2.95
AFIIZ 250 1 iy g9 | B33 0d0 | BD232  0as | erie2 o029 | Beoo 10 | Bu20sA 115 | ocer 150 | P29 040 | 223773 225 | 2501985 1.0
APlle 3350 | cigl 055 | B33 009 | 80233 035 | Bfiaa o029 | BfRol 175 | BU20sD 135 | ocas 125 | TIP2C 042 | 283792 138 | 25¢2028 118
AF121 080 | gei708 o35 | BC47A 0.3 | BD236 049 | BFlga 035 | BrTa2 035 | BU2S 120 0045 100 | TIP3OC 043 | 2N4280 380 | 25C2029 198
AFIZa 065 | i oos | B4l 035 | 80237 040 | Bries  o2s | eFra3  o3s | BUIZs 150 | oc7o 100 | TIPIIC 055 | 2Na427 195 | 25¢2078 148
AFiZS 085 f gcyzg o0 | BCa28 020 | BD242 o065 | Bri9s  om | efwip  oss | Bua? 126 | oot 075 | TIP3 042 | 2Naass 105 | 25¢2001  08s
AFIZe 045 | Bci73e o0 | 8CS22 020 [ BD246 075 | BFIS?7  om | mrwn  o7s | Buas 10 | ocr2 250 | TIP33C 095 | 2NS29s 042 | 2502098 295
aF127 0.65 BC174 0.09 BC547 010 BD376 0.32 BF198 0.16 BFW16A  1.1S BU426A 075 ors 1.50 TIP34B 0.9 2NS296  0.48 2502166 1.9
AF139 040 | gci77 015 | BC48 030 | BD3?Y 045 | Brise o4 | Brwsl  o0s0 | BUSOO 225 | ocai 100 | TIPalA o045 | 2N5298 060 | 25¢2314 0.80
AFISO 080 § BCi7g 045 [ BCS49A 030 | BDAID 0465 | BF2a0 020 | Bfws2 085 | Busosa 195 | oces 150 | TIPAIC 045 | 2Nsa9s 095 | 2502371 0.34
AFI78 195 | pcigz  glo | BCSSO 004 | BDa3«  @ss | Br2al  ods | B2 030 | Busze 190 | oCi3 1250 | TIP42C 047 | 7NS641 1650 | 25C931D 095
AF239 042 | pCigns on0 | B(SS? 008 | BDads 060 | BF245 030 | BFXB4 026 | BUBO? 225 | OCI7I 45y TIPA7 045 | 2NS643 1650 | 25KI9 058
aSv2? 085 | pcigy  gn0 | BCSS8 000 | 8Da37 060 | Br2selc o3s | BExBs o2 | euv20 215 | o200 4o TIP48 065 | 254320 095 | 25k33 058
ASY?7 150 | pcigyt 009 | BCAIID 030 | BDa38 075 [ 8252 o028 | Bfxss 025 00201 $50 | TIPSO 048 3sKes  0.48
A BC(Y33A 1950 | BDSI0 095 BFYIB 135 00205 1000 | TIPI20 0.0
o o MB3756 250 | SASS90 275 | STK437 795 | Ta7e0sp 3.08 | TeAssoq 3.0 | TDAIOO! 295 | TDA2581 295 | UPCIIBIH 125
|ngM¢d Circuits MCI07 100 | 9018 795 | STkay 795 | TA7811AP298 | TeassoC 148 | Toalo03a 395 | TDAZSE2 295 | Upciisze 150
MCI3IOP 195 | SL9ITB 64s | STkasl 110 | JA7629 280 TBA00 148 | TDAI00sA 2.50 | TDA2593 295 | UPCIiBsH 2.9
MCI327 170 | SLISIO 180 | STK463 1050 | Taazon 380 | Toasor aog | T0A100s 225 | TDA2600 30 | upcistv s
ANIOD 250 | ANZIASM 395 | tAel02  Nso | MCI327Q 095 | SLIZ27 110 }STKOOIS 795 | TAaason 298 | Toacss 1oe | toAloas 250 | 102610 230 | upcrasoc 295
ANIZ4 250 | ANZISO 295 | (Adla0 295 | mM(13siP 175 | SU3Q a0 | STKoz 795 | Taison 0.5 | Tea7so 1.8 | TDaII? 195 | TDA2611A 195 | UPCI3S3C 248
AN214 250 | AN7IST 250 | ta4031P 198 | mC1352p 100 | SNP414 150 | sTkoo39 795 TAksto 385 | TBA7S00 2.88 | TpAIGas 205 | TDA26a0 350 | UPCI360 295
AN2l4Q 250 | Baszi 150 | tAeao0 330 | MCI3S7 235 | SN7a21 o8s | Tarosiap 150 | TAAGl 3.08 Toamo0as?®® | oalizo 19s | TDAZ6sS 450 | UPCI3SSC 398
AN236 195 | CAIIS2 175 | taaa20 330 | m(1358 158 | SN76110N 049 | TAZ072 265 | {amsecn 4 1.88 | TDAII80 205 | TDA2680A 275 | UPC2002H 1.95
AN239 250 | CA3086 046 | taaa22 150 | mCia9e 175 | SN7611SN 125 | TA7073 350 AATD0 1,70 | TAsioP 1.68 | TOAI2700 395 | TDA26%0 2.45 ‘5‘;’?’”‘“ 2.50
AN24P 280 | CAJIZ3E 195 | 1A4430 250 | MC1723 050 | SNZ613IN 130 | TA7ICEP 150 | TAAS0 288 | Toasow 0.78 | TOAIG2?- 170 [ TDAZIID 295 | 338 o
AN247 250 | CA3I3EM 250 | LA446l 395 | M(3357 275 | SN26226DN2.95 | Ta7i2opr 165 | TBA120AS/B/C | TBAs20Q 1.48 | T0A2002 095 | TDAISI0 30 3 e
AN260 295 | CA31405 250 | LC7120 325 | M340IL 230 | SN76220N 105 | TA7129p 250 ssamn oA Tes | T0A2003 195 | TDA3S60 395 | o 035
AN262 195 | CA3140T 105 | LC7130 350 | MCI4106P 295 | SN76228N 295 | TAZ130P 1.50 ToAms 180 | TBAsorax T0A201D 195 | TDA40S0 295 | 30, 050
ANZod 250 | ETTOI6 250 | LC7I31 550 | MCI4SIBCPT.SO | SN76S3ON 165 | TATI37P 100 | TBasee &38 1.80 | TDA2020 295 | TDA4s00 250 | ;.5 035
AN2TT .50 | HALIIIW 195 | 17137 5.50 | mtzate 175 | SN76650N 115 | TA7I46P 150 | Teasson 288 | TeAso .46 | T0A2030 280 | TDA9S03 115 7808 0.50
AN3O1 2.9 HA1IS6W 1.50 tMI23K 498 ML2328 250 SN76660N  0.90 TA7176AP 2.95 TBA480Q 1.98 TBA9SOQ 1.49 TDA2140 398 TEATO09 138 7805 0.50
AN303 350 | HAI306 1.50 J tM324N 045 | M239 295 | STKOI1 295 | TA7203 298 BASI0 20 ;g:g;gs 2-80 | 1pa21so 250 | UPCAIC 350 | 77 0.50
ANIS 295 | WAIIZ2 195 | LM3BON 150 | msmseo? 75 | STKOl4 295 | Tazzep 215 | TBAci 2.80 280 | T0A2I1S1 195 | uPcssed 295 | pis g
ANSIS 295 | HAIZI9A 295 | LMIGONB 295 | SAASODA 350 [ STKOIS 595 | TA7205AP 115 | TBAseon 140 | Tcasss aeg | ToA2130 250 [ UPCsrscz 1so
AN3I6 395 | HAI366W 275 | tMIBIT 295 | SAAID2S 7.5 | STKOIB  7.95 | TA7208 195 | Teasso .40 | ToAseo 2.80 TOA2524 1.95 [ UPCIOOIH 1.95
ANI3T 395 | HAL4Os 195 | IMI9ON 350 | saal2s 495 | STKO2S 1095 | TA72224P 180 | TBAS30Q 1.90 | TCABo0 .95 | TpA2s30 195 | UPCIDZOH 295
AN34Z 295 [ HAISSI 295 | tMIOIT 3.5 | SAASOID 535 [ STKO32 795 | Ta7227P 435 U JOASS 158 | A2532 195 | UPCI0244 150
AN362L 250 | 1A1201 095 | MSISSL 295 | saas020 S7s | STKD78 1195 | TA7228P 195 e 7CA940 188 | TDA254D 195 | UPC1025H 1.98
ANSI2 205 1 tA1230 195 | MsIS13t 230 | saBa2iD 350 | STkoss 895 | TAZ3IOP 180 TOA440 220 | TOA2541 215 | UPCI028H 195
AN6362 195 tA3201 098 Ms51521L 1.50 SAS560S  1.78 STK4lS  7.95 TA7314P  2.98 TOA2560 1.1 UPCID32H 0.9
AN7140 350 LA4ID! 0.9 MB37D5 150 SASSDS  1.78 I STK435 798 TA7321P 228 TOA2576 4.50 UPC1158H 0.78
AN?145 mMB3712 200 | sasseo 288 UPCHI67C2 1.95
BELT KITS PYE 713 4 LEAD 3.50 We have recently ntroduced o speciol n house selection focility DIODES
Akai VS1-2-4-5 PS38S 24.80] PYETI3SLEAD 8.50 ond can otter the follow-ng service tor uudio, hi frerc
Amstrad 7000 PS38SF 38.00( PYE731/25 8.50 Special Serection of pre amp valves for low miccophony AALlG 010 BYX36 150R
Amstrad 4600-5200 PS38T 30.00] RANK A774 6.35 €tc £1.00 per valve BAIIS [ Ak 0.20
Ferg 3V22 HR3360 PS482S 20.08| RANK AB23 695 | suppiy ond fitting of pre. omp dumpng BAI4S  0.06 | BYX38 600R
Ferg 3V23 HR7700 PSB3S 48.00| RANK T20A 6.95 rings £1.00 per ring BAl48 0.17 0.60
Ferg 3V29 HR7200 10% Discount on Five Mixed| SIEMENS TVK76/1 .95 i Maa 1 BAISA  0.06 BYX55 60C 0.30
Ferg3v31HR7650 Meads SIEMENS EUROPA 7.50 Speciol selection ond mutching of power BAIS6 0.15 BYX?71-600 1.7
Ferg e '1?0120 THORN 1500 sas | vobes £1.00per valve BAIS? 030 | BZX6] 015
ar - X 4
Fishger7‘lo-716-7& THORN 1600 545 vulve "Gl‘dwul‘e I.IS' 8:24': 0.;5 BlX88( 010
Hitachi VT11-33 THORN 3500 795 BYA SKIRTED PCB 128 BAsOl 075 | BZY95(30 0.35
e momes AT, mdueta o | ommoa ) oe
ac g g 9D CERAMIC CHASSIS  0.95 ; -
Hitachi VT9300 EHT MULTIPLIERS THORN 9000 850 | B4CHASSIS 2.50 ch, (ERAM!& (m'zs;g 2.50 BA3IB 295 | MRSI0 0.5
Panasonic NV300-333-366 2.28 Uni ripl 8.43| THORN 9600 850 | BSCHASSIS 250  BIDB CHASSIS 0.50 BA328  2.95 MRS1Z  0.65
Panasonic NV370-430 Dgc‘g’.’;s ripler e3s| TVIISTIK 090 | BSFLOATING 250 8138 (HASSIS 0.50 BAS21 178 0A47 0.1s
PErosoniENvaL Decca 80 e.08] TVI3STKK 125 | B7CHASSIS 175 BlaaCRT (38R 1.95 aaval 09, Ifl ‘0A%0T  [0}10
Panasonic Nv2000 Decca 100 e.@s| TVIBSTICK 110 | B7ACHASSIS 850 OCATAL VINTAGE : BAWS2 019 | 0a91 015
;::::g::g N 88 | occa 120 8.98| TV205TICK 140 | BIGPCB 0.65 CHASSIS 0.35 BAXI3 0.4 | 0A95 0.0
Sanyo 11-13-1500 Decca 1730 e.35 BTG CNASRAMIC 895 oTAL CHASSIS 065 T A B
Sanya VTC5000 EC 2040 8.45 k OCTAL PCB 0.95 BBIOS8 0.3 -
Sanyo VTC5300-5350 GEC2110 895 pyses spectomreem | VST GIANT 7PIN 13) BTIS) 079 | 23 295
Sanyo VTC5500 [TTovets 8.38 g SHXKLROOE e 850 BYI26 010 | INZX 495
any 1TTCVC20/25/30 635 VOOPERTYPE |  B7G SKIRTED C(HASSIS 0.6 . BY122? 011 | INZER  49s
SANYOMNONI00 (TTCVCas 6.08| 2MMQGB @ 006each £4.50 | 57C SKiRTEQ PCB 095  JUMBO4PIN 1395 ) IN2IWE 295
Sharpaao Philips GB (550) ©.08| 0OMAOMAZSOMASOMA | BIGSKRTEDPTRE CANTUPNGZiw 250 1 B3 015 f oW 295
Sharp 7300 AT o i :‘;’m; 25Amp 1 5Amp s by Sk by BYIZ6 120 | INO3 004
gg:;gé“’ Pye 7134iead 6.80 2amp 2 5Amp 3 15Amp aAmp B8G CHASSIS 085 SK4i0 35.00 o ,'g; Sl i Ot
SonySLC9 e e ong) B s R ue BYIB4 035 | N4l 002
Sany SL8000 a.2s (FreTa/es o fDMM A/S @ 0 15 each £11.50 g” r'g . o.:s Clly R ! BYIB? 045 | INaass 0.0
Toshiba 9600 1.28 |Dan kA Te e.08| 100MA 150MA 160MA 250MA AL oass ? BY199 040 | INSAO) 002
20% Discount on 10 or more T20A 5| S00MA BOOMA 1 25Amp BYA (HASSIS 0.95 SK61DA) .50 BY206 o INS402 ™ 0.14
mixed belt kits ey 89531 2amp 3 15Amp SAmp BYA CHASSIS UXa CHASSIS 195 g g
iemens TVK76/1 6.95 SHOCKPROOF S0 UXS CHASSS 1,95 BY208 800 033 | INS403  0.12
VIDEO HEADS P s 100y 330|125 mch @B @ 006 each B9A SKIRTEQ CHASSIS 125 Ux7 CHASSIS 295 e B
28.80 o B9A SKIRTED CHASSIS X9V CHASSIS 0.50 i N
28.80 Anorno00 2708] 250MA SOOMA SOMA | Arp CERAMICPINCH 085 11PGF CHASSS 0.50 s o e
'0:05 ;:urnm 6.98| i 5Amp 2Amp JAmp 7Amp PLUGS TOP CAPS BYXID 0.50 111923 018
38, orn 8500 7.48| 10Ame oCTAL 085 NOVAL 0. BYX25-600 125 | 1112002 010
Thorn 9000 8.50 76 035 OTHERSON APPLICATION
SHSSSP 27.80 I11,0rn 9600 8.50 i g Y e
3HSSUIN 28.90 |01 .90 125 mnch A/S 4@ 015 eoch B9A 0.65  EX-EQUIPMENT
3HSSU2N 37.80 5 crick 1.28 £10.00 4CX2508 AEI BASE 15.00 ZENER DIODES
. i i mp 876 0.5 SOCKET 10.00 BZX61 Serx BZY88 Series
3HSSVA 29,80 [V V20Stick 1.40] 35mp 4Amp SAmp B9A 085  4CX300A CLAMPS 5.00 * “01s 0.20
INDUSTRIALAND | Pleose odd £3 10741 45.00 | D91IOGH 4500 | DI4200GM 7500 | £21 130GR  75.00 | MI7 ISIGVR 175.00 | M2B13LG  45.00 | M31325GH  35.00
SPECIAL QUALITY oeddihanol carriaye 3078Q 95.00 | 010210GH  45.00 | 016 100GH9? 65.00 | F31 12L0 75.00 | M21 11w §5.00 | M311B2GV  45.00 | M38 100w 59.00
CATHODERAY TUBES | per tube CMEB22W 700 | DID230GM  45.00 | DH391 $5.00 | LF708 75.00 | M23112Gv  45.00 | M31184W 500 | M40 I20W  $9.00
A small selection from | 1CP1 2950 | CMEIS23W 950 | DI36IIGH  $9.00 | ECR3S 39.50 | M7 120w 1950 F M24121GH  $5.00 | M31 190GR  45.00 | SESFP3) 45.00
our stock of 10,000 1205P4 35.00 | CRE1400 29.50 1 DI13630GH $9.00 | FI6101GM  75.00 ) M14100GM 3500 M2412owA  55.00 | M31 191w $5.00 | To75D 75.00




OUE [

k PRICE LIST
TRON HOUSE, SPRINGHEAD ENTERPRISE PR
o SESPRINGHEAD RD; GRAVESEND, K

872A  20.00
6SK7 198 | 01 o8 873 80.00
6BK4 .80 T 1.98 p 0.88 .00
k2 A9 6SL7G 20P1 954 1
298 | 0QE02519.80 | yva41c/K oo | = 3sso | eolc 88.00 | CLUAT 193 | p4 198 | @ 100
FROM KT83 : QQE03-12 7.98 198, 5 196 | 68 d 6SQ7GT 1. 20P5 . 1849 318.00
714 24.80 A SELECTION F Lsued Us:‘ 6 | 00E0-20 V453  12.00 35 040 | 88M6 118.00 6557 198 | ., 7: e80 1927 28.00
A:w 7.80 OUR STOCK O KT66 TEONEX 38.00 | | 'S63110.98 2ATOE 6BNG  1.88 | O 1.80 | 51k06 4.98 2040  25.00
Axe? 14.80 BRANDED VALVES o0 | coEew | vee - oo | BNe 398 | Lot 380 | aiwus som0 | 20A .98
67 . g 4.9 6 < 3 g 6.80
A2134 1498 o W97 Gotd lion 00v02-6 19.80 g:::n 280 | X, 280 | ;3374 1.50 gﬂgf 1.80 g:g; 39.80 22?2‘:2”00
p2iz 29.80 | EATS 193 | Eiss oms | .. 198 aovanto o | vRtossoaiso | 2aes vosco | S8R7 498 | U 100 | 2ms 3980 un 3800
EABC80 1.9 50 . R150/302.80 4-250A 3 6887 6V6GT 2.80 25D0Q68 2.98 A  9.80
A2599 37.50 C91 2.80 | EF731 4. KT88 USA Mullard 18.00 | V 4400C  98.00 s B5.38 s 78 | 4687 :
Azre; 21.80 EACe 420 EFS00 8,00 o 2 s T I e sowr 180 e Bocr fasol| . Same
e Eoe1 388 | Ersoss 2500 | 2%, 0ol iaoviea {02! 480 | 45%2 - 38.00 soze 299 | oo 100 | ZCL 850 | % 850
Y EFB06S 285. . 27.80 7/ 8.00 < 6827 3 1.80 C15 .| 9.50
‘23533,35':: EBCa 280 | crei 0.08 | KTseceC QQv06-40A mw 480 | O 2800 | ocs 198 Sigsr 100 | 3217 040 ﬁ 9.50
A ; so | EFL200 1.80 1 280 | motera 39.80 7 1.60 14800 | 605 2.80 2 aizs C1s 148 2180
AC/S2PEN EBC41 3. 380 | KTwe w739 4C35 6X8 30 5651
8.50 | Egca1 1.80 | EFPs0 72 | xTwe2 280 | qyorso X24 4.50 | ,c250R268.00 | g06 3.80 7A6 450 | w2 138 5654 1.98
89.78 EBC90 1.95 EH90 °~u KTWe3  2.00 | 0000 88.00 X41 4.80 | cxi25C 6C8G  2.80 7AU7 .80 | rio 098 5670 3.28
ARz) 3900 £ecol Ml Enr oios (8720 98.00 Mulara 42.80 | X66/X6s 4.98 | Lotz 1eoso | sce 45 | 85 a0 WFLI3 .40 | C0, e
- 0. ¥ K Mullar 1.98 4CX2508 48. 6CA4 2.80 FL14 1.28 | 28.00
AH238 39.00 | EBF80 8 | EL33  7.98 | o7 “ggs SOzeaTa0 X76M ¥ 787 20 | 275
EBF83 0.9 Mul- 196.00 C24  1.80 | acx2s0B! 6CA7  3.80 D8 480 | 41 ous 7.80
AL60  6.00 0.95 EL34 u M508 Mullard 48.00 X 63.00 o8 7 5678 ;
EBF8g 0. A | Ms143 188.00 25  0.80 6CBs 3. 7 880 | 415 0.80 | 4.50
AN1  14.00 EBF93 0.98 lard 00 QS75/20 1.80 XC K 1Al 5687 g
- - | Mms5199 208, 4CX250 6CD6GA 4.80 7 0.60
e i | IR S| BRUIE | ammim e o i R AR S
- . M8082 - 4
ARP35  2.00 Eg% 1578)|k EC3s 200 | MR ire 08150/15 .98 | iy 550 AMPEREX 6CG7 :-:: 707 480 | 3515 1.00 2704  3.80
AZ11 480 | gcgy  7.05 EL36 Mullard | M8091  7.80 | (gy5630 1.98 78.00 12800 | 6CH6 8. 7va 2.80 | 3p18  0.80 5718 6.8
58 85.00 | Ecas  1.98 3.98 | M80%  3.00 | oo 700 XL626FT 7.80 | . o000 6Cte  3.28 | 0 2.80 [ 3p1g  1.00 5725  2.80
Eri7. 9800 EC88  1.95 9.00 | Moo 880 | G0 See XNP12  2.80 Wo0 | sctea 288 | Ll 280 QL1 280 | s 280
g;:,a 3500 | eceo 1793 Etf‘,’ 3.50 | Meowo 800 gszis 520 | Xmi-1600a 4cx1000A 0 | SEM7 :':: 88Q5 1.98 | 30043 0-:: 5727 2.80
o 8. g . 3 49.80 428. 6CS6 . ws  1.80 30PL14 1. 2.80
CiIK  27.80 | EC91 1.80 | Et42 2,00 | \onr 78 V0312 .80 o8 | 8C 5749
N N CX15008 6Cs7 O B 1.80 1JS6C 8.80 1.88
C3M  17.98 EC93 EL71 480 | msi61  e.80 05-25 3.80 | XR1-3200A 4 T oo | 8EBS 3 5750
ECo5  7.00 880 | Qv 79.80 478 6CWa 8. 7 198 | 33a158M 2.98
C1134 32.00 EC97 110 | Et81  6.98 | mae: QV06-20 29.80 5000 398 | 8FQ 5751
J 8.80 _ XR1-6400A “© 6CX8 1002 128 19.80 | OO &80
C11a91 ECB8010 12.00 EL83 7.80 M8163 QV08-1008 1000.60 2.38 5
. M81%0  4.80 48.00 149.80 60C6 2. 10DE7  2.80 | 3503 3.98 4A 338
T Eccn 280 | ELi1, 00 | Mo 350 | ovais'seo0 | ves 4058 e 00 | sDJ8 %] woxs zs0 | B2 330 ol 4
138.00 ECC35 3.80 4.80 | Mmei%e "“ QY4-250 ¥D110078.00 | - or%o | eDus Pe | 1oess 1.98 35C5  4.80 | o OWA 6.60
C1534 3200 | Eccal 180 |0 Gie Y e 108.00 | yi1020 42.80 4E27A 128.00 gg}(s "“" 80 | 10EW? f':: I8L6GT 3-2"’ 5840  3.80
CCA  3.80 | gccat Spe- mans  2.80 | MO O avaiom 000 | YJ1080 «GS7 228 ' 10F1 . 3523 . 5842  11.00
y .00 e 228 | 60Q5 880 K6 1.98 | 357567 3.50 10.98
CD24 6.80 cial ELSS 4.50 MB225  3.98 4.00 268 GV7 2.28 80 10G 5847 .
2.95 R10 . 1060 4 6DQ6B 2. oP14 2.80 3BHE? 8.98 95.00
CK1006 3.80 uality .88 | EL86  1.78 | LSl 380 AT 280 | YL QCeA 296 A 1.80 | 1 8.80 | 5863
CKs676 8,80 Egggg g ELoo 178 | wewo 980 | Rts 0‘"'°° 4kTe 180 | SOTOA 138 | 1iE3 88.00 | 4oKos 850 | sare ;::
Conreamost. | Phiips 1.98 | ELor Toy| euziest o T ‘3500 | 65 3.8 oAe 398 ¢ eoo 0 50.80
n requ o M - . 150A E o
0iA 2780 | ecci oo ELisz 1800 | Mest " 19800 Rasizsoa | viron 1D 8800 | 6EA7  2.80 12406 280 | a5 180 | S0 30.89
De3 e EL360 8.78 | Ms4B 580 35.00 198.00 | ;00438000 | sEAB  2.80 12AE6 8.80 | g5 q.08 5963 1.78
DA41  22.80 NEW ELSO0  1.98 | MUl4 3o | RR320 18.00 | vi1200 88.00 | sang20 980 | gEBs  3.80 12AH7GT 50C5 088 | L. 218
DA42 17.80 g0C83 ELs04 198 | N7 1280 | ARS2%0 e, Amo | sarad, 00 b gy g::: s $83 | socosc 1.98 5057 3.78
DAso  4.80 SPECIAL Elsos 828 | We 840 —— . e B A e 2 VATs 178 S0EMS oe | o i
: Low cross ELS09  Mul- | Jowa 280 /2K 10.00 SA-180M  9.00 8 1.78 | 12AT7 1.50 a.50 | 6060
gé;:ge ?.:: coupting lard Z.:: 0A3 ’-’°' 5 §1c°1‘/.2m 6.00 %u :ﬁ 5A-206K 10.:: 2537 208 | 12AT7WA ;gg:’ 3isc 3073 ::z
o B . H 0.
ooresgeb | | Lovnome | G5 a8 | 02, 19 | SR O mo tass | SSmaiise | EWe 180 | 3o | %7 430 | smown seo
D g o 8.98 oc3 2.50 98 N -255M 11.80 12AU7 8132 -
Low mic EL821 80 ", ZA1000 12.80 58, 6F5 8.50 80
DET16 zz:z rophony ELsz2 g:: oF, (280 TBZIAN oo | zAwo1 180 e Ao 0 5r7  s®0 A aaine SA, :50 5 2'3
g 12.00 - - i .
DET16 28.80 £3.80 E:AL:‘O 12.80 | omss 300 | x:ﬂ 6.00 | sB-258M 14.80 GF:i :gg 1zAx46T8u 85A1 680 | o 12.80
(DET20 280 | ecca EMB3 1.68 | OMs 178 19800 | Zmio2 880 | (or y28.00 | 6F 278 > %Ay 1790 | 8155 72.00
DET22 29-: Brimar 2.18 | £M%0 193 e 352 | T80 oo | Zvioz eoco | 2% 122-0 o 120 008 | LV 1729 | 615 . 126.00
DET23 38. 08 118 ZM1023  7.08 € ° 90C1 6157 2.80
DET24 27.80 | ECC& 108 | EMES :.ao b 280 | Tavz00 zZmion 1400 | NIKE o Gra 128 758 | wce 17.80 g158  3.20
DEls ;00 || ERtss EN32 18.00 PABGR 098 $30.00 | Zmicez .00 sLue 2.9 | OF25 128 T2AY7 398 | wcv 17.80 6189 4.80
! A : 300 - R ¥ F28 - 9.00
DET29 32.00 2.80 ! 0.78 | TBL2-300 ZM1084 10.00 8.80 | 480 | 91AG . 6201  6.48
Siemens 2. ENg1  2.28 | . . 398.00 680 | sR4GB 8. 6F32 128 | 42B4A 8.00
DF91  1.80 1.80 4.50 0.78 ZM117S Y 495 A6 2.80 | 92AG 28. 6350 ¢ 3.80
ECCss 1. ENG2 PC8a BL2-500 77 900 | 5R4G 6F33 10.80 | 128 00
OF92  1.80 2.78 0.80 190 | T ZM11 v 8.98 2BE6 1.98 | goav 28. 6360  4.80
ECCB6 2. EYS51 PC97 498.00 M1202 88.00 SRAWG 6FHS  8.80 1 80
DFos  1.268 1.38 80 | Pcoco .28 F Z! 8.95 12BH7A 4.98 | o581 @, 6386 14.80
ECC88 1. EY7o 7 TDO3-10/D/E/! ZM1263  4.00 5T4 6FH8  18.00 00
DF97  1.28 30 38 | Pccas 0.40 .00 193 128L6  1.78 | yo0ey g0, 2  78.00
ECC89 1. EY81 2. 3. 1A3 450 | sT8A 6FL2  4.80 o8 844
DG10A 8.80 2.00 1.48 | pcCss  0.88 15 48.00 380 4.50 12BR3 1. losC1 280 | L3 780
DH63 :ﬁ Egg?ég 2.50 §¥§§ 1:.80) ||| FOCRy 070 Jass 4si00 Lo 380 23288 4.50 gg‘ég ;ﬁ 12BY7A) .80 1502%( oo | 50 ses
DH77 C801S EY84 5.98 . TT22 39. 1822 10.00 5V4G 2.80 2.80 o8 150! g 6550A GE
1.20 | EC PCC189 0.70 ©9.00 i 6GHBA 2. 12CA5 1. D2 2.80 .98
D:g; 80 8.95 | Evge/s7 0.88 PCCB0S  0.70 m‘_’:’m “mv ‘:2‘,’ ) 4.:: 6GJ7  0.88 | S0 t'os :gc . 280 ::u
gLas 2.50 ECCBO-'!S'." EY88 ::: PCC806  0.80 \68lo0 :?333?;\ 2500 5X4 . ;-u 6GK6  3.98 120Q68 g.:g 1858T 1.80 gga 1.5
2 .80 " 8 A 3. . &
Dimo 280 | Ecceot o.eo | EYI! 880 pCrm  0.08 T eni00 e i | 25 dse e | ael] oty 2l 2, el -
Y 20007.98 2  0.70 F82 0.80 " 4 2.50 261 19 . 7025
St 398 | Ecreo 148 | ez oo peros 088 | Ut oso | wm 2800 Sz 070 | sGve 290 | 110 3200 | Zn0 .00 70255 6.96
Otez s80 | Ecrez 180 E240 380 | pcra 120 | U2 080 i 180 | eacax 9.00 tavs o8 | b = 20TH180.90 | 70074 U]
DLg2 PCFe7 1 00 1 4.95 y 12GN7_ 8. 307 - 19 9
ECF86 .70 | g744 3.80 u3? 0. 1T4 180 | A7 Y6 2.80 n
DL 1.80 PCF200  1.80 8.08 2.80 | 6G 12J5GT 3.98 | .0, 48.00 o 8.80
ECF200 1.85 EZso 0.78 ua U4 178 6A8 8 1 2.80 80 718
DLS10 13.80 PCF201  1.80 3.00 4.80 | 6H 12J7GT 3. 5728 89.00 7.50
ECF202 1.88 | g, 489 .38 | Uso 1Us 180 | cagy GT 2.80 2.98 7199
DLS16 10.00 PCF801 9. 3.00 2.80 2.00 | 6H6 12J28 705A 12.80 7 8.60
€CF801 0.88 EZ90 1.50 0.88 ue2 1X25 6ACTWA 2. B7 1.98 7GT 1.80 724
DM70  8.28 PCF802 Ut 0.70 16.50 2.80 | 6H 12K 713A 2800 | . o0o
DM160 6.80 | ECF804 wzoo FW4-800 :3 Rcreos) Se:a8 g o) 1.00 %m V0 sAGg 2.30 | 6HF8  3.80 | 50 1-:: 72308 78.00 | 7475 800
Rop-coe ECFas Groo/zM 0,08 | FSFS ids Ui ge | Z5A V1% oAHe 3.80 | 6HMs Seo | =B tely| SSRGS 7527 126.00
79.80 G ¢ PCF808 u2s1  2.80 2  69.80 i 6HQS 3. 12 A 278.00 8.80
10.28 | -510/2D 9.00 PCH200 1.80 380 | 28 6AJ4  3.80 6 4.98 | 125A7GT 725 7551
DYStL B9 |k . Maleo GC1op 17.80 | powme oss | e 30 | B0 A 3980 | 6AJ  2.00 e Bes 198 | 76a 78.00 | 7231 oF
g;:/;n gﬂ ECH4  4.80 | C10D 1780 | pores o328 | varez. vea 2w 3700 | eaks 1.8 6HZo .80 | 125G7 478 | goia ::':: 7586 ::-z
CH35 3.80 GC10/48 PCLB4 3 UBCH1  3.98 2  29.80 6AKE6  2.80 2.18 128K7 1. 803 . 7587 .
E55L 49.80 E 185 0.80 2C: 88 | 6J4 128J7 1.80 805 59.00 1A 8.98
ECH42 1.80 17.60 | pC uscer  1.80 | S 8000 | sals o GT 2.80 759
E80CC 19.60 s PCL86  0.88 0.98 328 | 6J5 128N7GT 807 3.80 5 89.50
ECH81 1.7 GC10/4E uBFeo v 2Cs1 2.80 6AM4 2.00 P 781
EBOCF 12.80 PCL8OS  0.90 1.00 80 | 6J6 1 811 18.00 8.80
CHE3 1.0 17.80 UBF89 2CY5 1.80 6AMS 4, 4.18 3.50 7868
EBOF 18.80 | € PD500  5.98 v 2.98 2.28 1.95 | 897 128w7 812A  38.00 17.80
ECH84 1.00 | oysig 2000 | ueLz 2021 6AME 1. G 418 Y7 4.80 . 7895
ESOL 29.80 PEN25 uce2  2.80 3.18 80 | & 128 813 Philips 9.98
ECH200 1.80 17.80 D 3.00 2021W 6ANS 4. B6A 9.50 X4  1.98 8156
€81CC 8.80 0 PEN40| UCCss 0.70 48.00 80 | & 1 35.00 10.80
ECLBO O. GDesw 8.00 | o 0" 300 ®2 6ANBA 4 6C 9.80 | 13p; 320 5950,
E81L  12.00 ucces .00 | e 7.8 1.78 | SJE 813 27.80 2 10.80
ECL82 1.00 | h7i0Mm PEN4SDD 3.00 1.00 6AQ5 1. M6  9.80 | 13pE7 2.80 1804
E82CC 4.80 UCF80 . 2J55 298.00 180 | & o5 8298 22.80 6.50
.50 L83 2.80 8.00 N46  2.00 6AQ8 80 13DR7? 2. 9002
Eggc 5.80 ng 100 | Ny 880 ::Euoo 0.98 32:3: :z §ﬁ :313 6ARS B-:: gjggé :',.o 13E1 714:.% 833A ::.:: ma :'ﬁ
4 ECL8S 0.98 | ~nyp 18.00 PL36 178 | cha2  3es 2 280.00 | 6ASS 1. 6K7G  2.00 13EM X 845 6CB6 3
Easg g-:g ECLes 180 | Gpioq 400 | PL36 178 uCHal 1.8 [ 2KZ  280.00 sAse  2.80 | SK7C 299 1 (N ;g 866A  8.80 | o000  glog
Esecc 2.0 | ECLeos o8 | GRI0G 4.00 Plez oo | UCLe 178 | 208 25000 | sase 280 6KDs 10.80 | 14R7  3.50
Ess ) EF37A 280 | 5104 12.00 | prgr  o.80 Oee 3ae | 228 “moo | cate 108 oKGea 898 | BT Sos
Eaeccm. 05 | EF22  3.80 | oo 42.00 | prgs 03: UF41 z.z: 3A/1078 92.00 | oAty 1.78 sL1 2.50 :GGYS 2.05 CALLERS WELCOME
cc EF39 180 | G1ic 9.80 | pres Vag | ure 178 | s eo0 | ClllGr 20 6L6GC 3.80 | 1" o040 R 9AM-5.30PM
Mulara 3.08 | EFa0  4.80 Gus. 3700 Il Fis  ¥s Urss 130 31100 1200 | SAUSGT ::g GL6GC 1L 0.40 Wy OPEN MON'}TAUS 00PM
798 | €F42 380 | G 17.80 i aans 6AUE 1. 9.50 A8 3.80 Rl 9AM-5.
Eggc 193 | EFs0  2.80 | cdyily ga3.s0 :‘L—"sg 1:: 333 '::: :\A/::x]( ‘_;:: 6AVE  1.98 ;’S-,"GT 3.80 :;AXAGTA '24-H5UR ANSWERPHONE
ENH 490 | EFsa  4.80 | Siin 24000 puste  a0s | U0 YOGS wuu 7.80 | cAweA 3.60 | .9 3.60 1.08 SERVICE®
E92CC 3.5 EF55 4.95 GXUS0SS 2 .00 198 '00 6AXAGT 1.98 3.18 17BE3  2.80
PLBO: ULs4 3A167M 10 6L15 o8 YCARD
ses | c0o0 Tz 1430 | pocer a0 | Ut 108 s aes | eavss 1.93 | LIS 318 | 1ees 2o ACCESS & BARCLA
Eimoce, o | EF12 380 | e ‘yag | PLait 280 U  aoo | M 180 | caze 480 f 613 398 7izs <50 M PHONE OROERS WELCOME
EIBOCC'O . EF73  3.80 GY802 1.80 PY32 0.80 | g 6.00 A8 4.50 688G  2.80 6LD20 1.18 15‘63 .00 RDERS P&P £1
450 | EFs0 088 | 75 459 a1 oo | U7 a0 T2 338 | 810 1.95 6LF6  11.80 [ 1990 T80 UK O AT
E'wzf:c 000 | EFB3  3.98 G233 4.80 | pya °~_'° uus 9.00 § B2 2800 6BA6  1.80 6L06  9.60 [ 18G50 80 PLEASE ADD 15% V.
e 880 | crw oms | G R I e s | S0, 350 | @ Zoo | ot EXPORT ORDERS WELCOME
Y Y { 3 6BABA 3. 1.60 2.0
E188CC 7.0 EF86 GZ37 4 PY8s 0.98 V2ISA/TK 1.80 80 6Q7GT RRIAGE AT COST
1280 | EFss/Cvaoss- | Jeton gos ’ 3826 v 68Cs 1. 3.18 98G6 3.80 CAl
E200F 10,30 oo | HLer 380 | Pvsooa o8 el - O < onnHe 1000 | 13856 320 PLEASE SEND YOUR
£283CC Ere7 4.8 | i 380 | Pve  oss 208.00 | 3L 00 | eeES  1.80 654A  1.85 | 19Gs VIRIES FOR SPECIAL
1200 | grg1 108 KT8C  7.00 Poag.aoo 72,00 | \ossas1k cYs 180 | 6BG6G 3.00 6SA7 198 | 19H4 = TIONS FOR LARGE
E288CC EF92 218 | KT3ic 3.80 083-1750 250.00 | oA 2080 | 6BHe  1.98 65C7 1.98 | 19H5 QUOTA 18
1780 | €Fo3 150 | wrsa 298 139.80 | oioanic GBHE 180 | csh7  1.98 20y REQUIREMENTS.
EBIOF 28.00 | eFgs  1.80 | ra4 898 0B5-3500 318.00 6BJ6  1.80 6SJ7GT 1.98 | 2001 -
€148 1.00 | gFgs 105 | \ras  g08 808.00
EA50  1.00 €F97  0.90 KT61  8.00
EA52 85.00 | grgs  0.90

20

EA76 1.95



STRAIGHT %

L

Featured on this month's
cover is the |C-R9000 com-
munications receiver, avail-
able from lcom (UK) Ltd.

With the IC-R9000's con-
tinuous, all-mode, super
wideband range of 100kHz to
1999.8MHz, together with its
unique CRT display and
numerous scan functions,
this rig is capable of receiving
stations world-wide.

The 1C-R9000 includes the
following functions:

- All mode capability;

-~ DDS (Direct Digital Synth-
esiser) system, built into the
PLL circuits;

- High frequency stability in
ranges greater than 30MHz
(x£0.25ppm) and in ranges less
than 30MHz (£25Hz);

- Direct keyboard entry for
receiving frequencies and
memory channels;

- 1000 memory channels;

- AFC function to compen-
sate for frequency drift;

- Continuous and adjustable
multi-scan functions with a
speed rate in excess of thir-
teen channels per second;

- Four antenna connectors.

The IC-R9000’s power con-
sumption is less than 11.0VA
and measures 424dmm X
150mm x 365mm (WHD). The
rig costs £3,995 including VAT.

For further information
contact Icom (UK) Ltd, Unit 9,
Sea Street, Herne Bay, Kent
CT6 8LD. Tel: (0227) 363859.

The semiconductor division
of Toshiba Electronics Ltd
has recently developed and
launched a GaAs MESFET
device for use in fibre optic
communications.

The optical receiver FET is
available in both chip
(JS8873-AS) and packaged
form (S8873) and is designed
for use in high-speed light-

- wave detection systems.

The combination of a low
leakage current (1gs=30) and
very high transconductance
{(gm=40MS) provides the FET
with the high sensitivity
needed to operate the detec-
tion systems.

Other additiona! features

include: pinch off voltage
(—1.0V [TYP])), saturated drain
current (ldss=25mA [TYP])
and thermal resistance
(Rth=450 CW).

The gate length and width
of the device measures 0.5um
and 300um respectively.

By combining low power
consumption with high speed
the optical receiver FETs are
ideally suited for high speed,
high sensitive optical detec-
tive systems.

For further information
contact Toshiba Electronics
(UK) Ltd, Electron Tube and
Device Division, Riverside
Way, Camberley, Surrey GU15
3YA. Tel: (0276) 694600.

STC Electronic Services
now stocks the Panasonic
BR2/3AE2SP, a lithium poly-
carbon monofiuoride cell,
which is ideal for small load
functions, such as CMOS
RAM protection.

Desigried for mounting on
to a PCB, it has a ten year
storage life with an annual
deterioration of just0.5%. The
operating temperature range
is —20°C to +60°C. The voltage
is 3V, capacity is 1200mAh and
the height above the board is
18.5mm.

For further information
contact STC Electronic Ser-
vices, Edinburgh Way, Har-
low, Essex CM20 2DF. Tel:
(0279) 626777

LOW VOLTAGE DETECTORS

A series of low power
voltage detectors is now
available from Seiko Epson
with either open drain N-
channel or CMOS output.

Detection voltages range
from: 0.9 to 4.9V minimum and
1.0 to 5.3V maximum; operat-
ing supply current varies from
1.4uA to 2.6pA.

The CMOS low voltage
detectors give an indication
of battery life, and monitor
power supply faults, voltage
protection, triggering back-

up systems and tagging
devices.
For further information

contact Hero Electronics Ltd,

EL

Dunstable Street, Ampthill,
Bedfordshire MK45 2JS. Tel:
(0525) 405015.

BARTG
BARTG will hold its annual
AGM on 4 November at the

Churchill Room, London
House, Mecklenburgh
Square, London WC1. The

meeting will start at 2.00pm.

London House is close to
the junction of Grays Inn
Road and Guildford Street -
just a few minutes walk from
Kings Cross and St Pancras
rail stations.

One of the topics which will
be discussed is the future of
the BARTG rally. The rally
organisor, GBVKY, would like
to enlarge the 1990 event, but
he is unable to organise
enough volunteers to heip.

For further information
contact /an Brothwell G4EAN,
56 Arnot Hill Road, Arnold,
Nottingham NG5 6LQ. Tel:
(0602) 26230, or (0602) 592660.

The DT! have announced
the top young radio amateur
of 1989. He is Ted Walker,
aged sixteen, from Warwick.
The runners up were Rachel
Oakley, from Gateshead and
Paul Moss, from Evesham.

Ted received a certificate
from Nicholas Ridley, Secret-
ary of State for Trade and
industry, and was presented
with a £250.00 prize from Mike
Codican, Head of Licensing at
the DTI.

Ted is a keen radio enthu-
siast who impressed the
judges with his efforts
involving radio restoration,
building his own antennas,
and his various activities with
radio clubs and on RAYNET.

Rachel, aged fourteen, of
Low Fells, Gateshead, was
the first guide to qualify for
the new Girl Guides Radio
communications badge. As
well as building her own radio
equipment, Rache! passed
her RAE and Morse exams at
only twelve years old.

Paul, aged seventeen, from
Badsey, Evesham, suc-
cessfully competes in radio
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callsign collection competi-
tions, builds his own anten-
nas, and uses computers for
communications via radio.

The Young Amateur of the
Year Award is organised by
the RSGB.

On 5 July 1989, Peter and
Gwenda Dixon were found
murdered on the Pem-
brokeshire coastal path.

Following police enquiries
it has been revealed that at
about 2.00pm on Sunday 25
June 1989, two men in a boat,
who were fishing on Hellwick
Bank, off Wormshead, near
the Gower coast, overheard a
conversation by two men on
channel thirty-three on their
CB radio.

The person transmitting on
channel thirty-three said he
was middle-aged, from the

Oxford area and was holi-
daying in Pembrokeshire.

These details - and his
complicated callsign, which
could be similar to Peter
Dixon’s callsign of GOHFQ -
indicate that this person
could have been the murder
victim.

This person had aconversa-
tion on Sunday 25 June with
an unknown man called Tom,
who had a broad Pem-
brokeshire accent. (It is also
believed that Peter Dixon
made contact with a mobile
station on the morning of
Wednesday 28 June 1989 on
10m FM). Tom agreed to meet
this person at a later date. Itis
not known if this meeting took
place, because Tom seemed
disinterested.

If you have any information
as to the identity of Tom or
which might help the police
with their enquiries, contact

either the Dyfed-Powys
Police at Haverfordwest, tel:
(0437) 3355 or any police
station.

The Bridgend and District
Amateur Radio Club will hold
the 1989 Bridgend Rally on 19
November at the Bridgend
Recreation Centre, Angel

Street, Bridgend, Mid-Gla-
morgan. Doors open at
11.00am. :

* For further information

contact the Club Secretary.
Tel: (0656) 723508.

The MARS will hold the
Birmingham Radio Rally on 19
November at the Stockland
Green Leisure Centre, Slade
Road, Erdington. Doors open
from 10.00am to 5.00pm.
Admission is 50p and parking
is free.

For further information
contact Pete Taylor G6DRN,
131 Bevington Road, Aston,
Birmingham B6 6HS. Tel: 021-
472 7998.

The South Bristol Amateur
Radio Club will hold five
meetings in November:

1 November, lecture; 8
November, 2m activity even-
ing; 15 November, 10m activity
evening; 22 November, free
ice-cream evening; and 29

November, bring and buy/
junk sale.
The club meets every

Wednesday at 7.30pm at the
Whitchurch Folkhouse
Association, Bridge Farm
House, East Dundry Road,
Whitchurch, Bristol, Avon
BS14 OLN.

For further information on
the club's activities contact
the Club Secretary. Tel: (0272)
832222.

C.M. HOWES

COMMUNICATIONS

Mail order to: EYDON, DAVENTRY
Tel: 0327 60178

NORTHANTS NN11 6PT

g

NEW! DIGITAL READOUT!

The new HOWES DFDS kit helps give that "professional™ look to your home-brew receiver,
transmutter or transcetver project, However, the most important feature of a digital frequency
display. nmallenablesmoreaoouralenemngloslandardwommg , the QRP
calling frequency for example. If you are tuned "spot on™ then your CQ call 1 more Iikely to
be heard by those monitoning the . Listeners witl atso find the DFDS with its 100Hz
resolution, aboonlovﬁndmgthefixedtreqwnwstatuonswﬂhpvects‘on and repeatabiity. if
you know the frequency you are histening lo accurately, you can always retune to the the
same spot.

+ Five digit 43" high LED display

« Covers 1 to 30MHz without prescaiing.

+ Connects directly to all HOWES VFOs, and with the CBA2 buffer ampiifier, can

be connected to all HOWES receivers except TRF3.

* Assembly s straightforward, but neat soidering Is required'
HOWES kits have always offered a way of building excellent equipment at a reasonable
cost, now with the DFDS digital fre d'suayyoucanaddlhemannvrsualfeatureol
factory built gear, to your home-brew station. it will look the "bee’s knees” with a DFDS!
DFDS kit: £39.90 Assembled PCBs: £59.90

HOWES CBA2 Buffer Amplifier.
A counter circuit can not be connected directly to the osciator stage of a recetver without
chronic frequency pulling. The CBA2 buffer amplifier provides the isolation you need to avoid
these problems, and so enables a digtal readout 10 be used with all the direct conversion
recevers In oW range.
CBA2 kit: £5.80

DXR10 10, 12 & 15M AMATEUR BAND RECEIVER.

This receiver kit is designed to enable you to enjoy long distance reception. SSB and CW
stations can be heard from all comers of the globe on these bands, now that the sunspot
level i1s high. You will hear almost as much with the DXR10 as with the most expensive sets
The performance for a simple recewver 1s amazing! Requires one 50pF tuning capacior.
DXR10 kit: £24.90 Assembled PCB: £36.90

DcRx20 20M AMATEUR BAND RECEIVER.

A straighforward single band receiver ki, the DcRx20 has been the introduction io 2mateur
radw for many beginners. It offers world-wide reception on the most popular long distance
band. We have a compamon transmitter (MXT20) for the licenced amateur, and this simple
set can be expanded into a full transcewver it you wish Two 50pF tuning capacttors (£1.50
each) are required. Recerves SSB and CW stations. Versions of the DcRx are also available
for 160, 80 and 40M amateur bands and also for the 5 45MH2 HF airband.

DcRx kit: £15.60 Assembled PCB: £21.50

Assembled PCB: £8.90

TRF3 SHORTWAVE BROADCAST RECEIVER.
The TRF3 will pick up stations from all over the world. it tunes from around 5.7 to 12.8MHz in
three bands, covering most of the regular shortwave broadcasters. Plenty of audio output is
avadable for loudspeaker or headphones, and it can operate with large or small antennas.
This kit has been designed with the beginner in mind, and it makes an excellent introduction
to shortwave listening. Requires one SO0pF tuning capacitor.
TRF3 kit: £14.80

AA2 ACTIVE ANTENNA AMPLIFIER.
Build your own miniature active antenna for long, medium and shortwave reception with our
very poputar AA2 kit. 6 or B feet of wire and the AA2 amplifier wilt give similar signal strengths
to much larger conventional antennas. You can also make your miniature antenna rotatable
to reduce interference - you can't do that with a long wire! If you are kmited for antenna
space, need a rotatable medium wave antenna, or simply need a compact portabie antenna
tor holiday use, the AA2 can heip.
AA2 kit: £7.50

ASLS DUAL BANDWIDTH FILTER.
Add extra selectivity to your receiver with the
HOWES ASLS fiter. Sharper roll-off for SSB

Assembled PC8: £20.20

Assembied PCB: £11.50

nese recenverstransceivers. Easy to build. S'm-
ply connects in line with your external ‘speaker
or ‘phones, no mods 10 the radw are needed.
Very worthwhile station accessory.

ASLS kit: £14.90 Assembied PCB: £22.50

All HOWES KITS include a good quality Print-
ed Circuit Board, with the parts locations
screen printed on it for easy, accurate assem-
bly. All board mounted components are sup-
phied, as are full, clear instructions. Sales and
technical adwice are available by ‘phone during
office hours. For specific product information
sheets, or a copy of our free catalogue, piease
send an SAE

Ploase add £1.00 P&P to your total order
value

73 de Dave G4KQH,
Technical Manager.

f
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The HF-225 general-coverage com-
munications receiver from Lowe Electro-
nics Ltd is the successor to the HF-125. It
incorporates the same circuit design as
its predecessor, but two years of exten-
sive research and development have
resulted in a vastly improved RF perform-
ance. This receiver will also cope with
overloading from powerful stations adja-
cent to the one you want to hear. The
specifications of the HF-225 are shown
below.

The unit's steel case comprises two
halves, split horizontally, and is finished
in battleship grey heavy-duty epoxy
paint.

The underside of the case has four
rubber feet, with two extendable legs to
raise the front of the unit.

The front panel

The front panel is finished in grey and
white, the top half being a darker shade
of grey than the body of the set, and the
lower haif of the front panel being white.
The panel legends are printed on the
reverse side, so they will not wear away
in use.

The three control knobs are black with
arrow-shaped indicators in white. The
top half of the panel comprises, from left
to right: the analogue ‘S’ meter which is
calibrated from S1 to S9, +10dB, +30d8
and +50d8B; a six-way rotary switch; and a
large five-digit, back-lit LCD display,
which shows the receiver frequency to
the nearest kilohertz. Additional indica-
tors in the display show the memory
mode and AMS detector lock.

To the right of the front panel is the
turinig knob, which is a ‘spin wheel’ type
with a finger detent. Its operation is
satisfactorily smooth, but there is no
adjustment to compensate for friction.
The tuning step rate increases with rapid
rotation of the tuning knob. There are
three tuning rates: for CW, SS8 and AMS
modes the tuning rate is in 8Hz steps or
1.6kHz per revolution, for AM itis in 50Hz
or 9kHz steps per revolution and for FM
mode, the rate is in 125Hz or 25kHz steps
per revolution.

The tuning knob selects a particular
memory channel when used in conjunc-
tion with the memory CHANNEL button.

ingenious design

The lower-left half of the front panel
contains the 6mm 'phone socket, which
accepts either mono or stereo-type
headphones; the internal speaker is
disconnected when the headphone plug
is inserted. Next to this is the power
on/off and volume control followed by
the tone control, which has a very
interesting operation. In its central
position the response is flat. Turning it
clockwise produces a high pass action
cutting the bass response, whereas
turning it anti-clockwise gives a lowpass
fitter cutting the top. This is avery helpful
facility, particularly while listening on

THE HF-225

General-Coverage
Communications

Receiver

7MHz, when used in conjunction with the
various filters. An ingenious piege of
design.

In the same horizontal line are five
push buttons, four of which have multiple
actions. These are: MEMORY MODE
SELECT, RF ATTENUATOR/MEMORY
CHANNEL, FILTER SELECT/MEMORY
RECALL, MHz DOWN/MEMORY STORE
and MHz UP/MEMORY STORE.

The rear panel
The rear panel contains a number of
facilities. From left to right these are: a

3.5mm socket for the K-225 remote
keypad (frequencies can be entered
directly), followed by an SO239socket for
the antenna. Adjacent to this socket is
the ANTENNA SELECT switch. Note that
the WHIP position will only operate if the
internal W-225 amplifier is fitted to the
unit. Then there are: a 600 ohm terminal
and its associated ground connection,
followed by the FM squelch level
adjustment. Like the W-225 amplifier, this
pot will only be included if the D-225
detector option is fitted to the unit.
Finally there are two 3.5mm sockets,
one for the RECORD output and the
other for the EXTERNAL SPEAKER
output. There is also a 2.1mm 12V power
input socket. A regulated dc PSU is

Reception modes
(AMS)

Receiver system

IF filters
AMS:
Ccw:
FM:

Audio filters
in CW mode

RF attenuator
Antenna inputs

_socket

‘Audio outputs Record

Power supply

Dimensions

superheterodyn
First intermediate
Second intermediate frequency  455kHz

SSBand AM: Operator selectable 2.2, 4,7 and 10kHz
Operator selectable 2.2, 4, 7 and 10kHz
2.2kHz

12kHz (750uS audio de-emphasis)

200Hz wide audio peak filter centred on 800Hz, selectable

Specifications of the HF-225

Frequency coverage 30kHz to 30MHz continuous coverage
AM, LSB, USB, CW, narrow band FM, synchronous AM

Microprocessor-controlled PLL tuning, dual conversion
e receiver

frequency

44,999 to 45.000MHz

Operator selectable 20dB attenuator

50 ohms via SO-239 socket
800 ohm input and earth connection on spring terminals
High impedance active aerial for whip antenna via SO-239

output at approx 350mV (3.5mm socket)
External loudspeaker (3.5mm socket)

Headphone output (mono or stereo) mm socket
Internal speaker is disconnected when headphones or
external speaker are plugged in

External 12V dc supply (2.1mm power jack)

240V ac mains power unit supplied as standard
Internal Ni-Cad rechargeable batteries with charging
circuit (optional extra)

Quiescent current 200mA (no options, no audio output)
Typical power consumption is 250 to 300mA

253mm x 109mm x 204mm (WHD)
Weight is approx 1.9kg (2.6kg with internal batteries)

e i —
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supplied with the receiver, the mains
accepts the normal 240V ac. The rig
comes complete with a lead fitted to the
PSUwhich ends inanormal 2.1mm power
plug ready for insertion into the back of
the receiver.

The PCBs, both vertical and horizontal,
are beautifully made, with the compo-
nent values and their positions silk-
screen printed on them. All the compo-
nents are positioned in a neat and tidy
manner, and the boards are a pleasure to
look at. it is a tribute to the designer of
the PCBs that so many facilities are
available in such a small space without
giving any appearance of overcrowding.

Crystal-derived frequencies

Note that only the local oscillator
signal is produced by the phase-locked
loop frequency synthesiser, and that the
frequencies which affect the tuning of
the receiver are crystal-derived to
ensure good frequency accuracy and low
drift in operation.

The switching and tuning functions of
the receiver are controlled by a dedi-
cated microprocessor system, which
receives commands from the front panetl
controls and sends the informationto the
receiver control register and PLL system
via serial DATA busses. The single chip

microprocessor is supported by a con-
troller which drives the LCD and a
frequency memory .chip with lithium
battery back up. These components are
mounted separately from the main RF
and IF circuits on a PCB behind the front
panel.

The control system uses the ‘static
idle' principie, whereby there are no
signals (other than a basic clock oscilla-
tor) in the system until the operator
requires a change in the receiver's
condition. The system then reacts to

Receiver performance
Sensitivity B60kHz-2MHz: AM typically 0.8uV
FM typically 0.7uV
SSB typically 0.4uV
2MHz-30MHz: AM typically 0.6V
FM typically 0.6uV
SSB typically 0.3uV
Selectivity IF filter Bandwidth (kHz)
2.2kHz: 23at -6dB 3.4 at -60dB
4kHz: 59at -6dB 9.8 at -60dB
7kHz: 8.8at-6dB 12.9 at -60dB
10kHz: 10.5 at -6dB 21.5at -60dB

Frequency stability

Audio output

AMS detector

Noise blanker

(Typical performance only - not guaranteed spec)
Atconstant20°C Drift £30Hz in one hour

Frequency error +50Hz
—15°Cto +50°C  Frequency error £200Hz

1.6W into 8 ohm at 5% THD (with 12V power supply unit)
2.0W into 4 ohm at 5% THD (with 12V power supply unit)
External loudspeaker output is suitable for speakers with
impedances of 4 ohm or greater

Headphone output: up to 4V from 220 ohm

Record output: 350 to 400mV from 5k ohm

Lock range: +100Hz

Audio distortion under carrier fade conditions: signal
modulated to 70% depth at full carrier level

6dB carrier reduction: 2.8% THD (23% with conventional
AM detector)

10dB carrier reduction: 4% THD (39% with conventional
AM detector)

20dB carrier reduction: 4.1% THD (50% with conventional
AM detector)

Audio blanking triggered by IF signal level is permanently
enabled and operates on all reception modes

Blanking period 500mS

Threshold level 12dB above normal carrier

by Ken Michaelson G3RDG

commands from the receiver before
returning to its static condition. This
method of operation virtually eliminates
spurious signals from the control system
being picked up by the receiver's input
stages. in operation, there are very few
spurious signals and as they are rarely
heard above the background noise of the
receiver, they do not cause any degrada-
tion to the reception of radio signals.
The receiver can be used with three
types of antenna: its own whip
(employing the internal amplifier),along
wire running round the loft space, or an
80m shortdipole fed throughan ATU. The
long wire antenna is used mostly for
general reception, but under certain
circumstances there is a high noise level
present. To listen to the amateur bands,
use the 80m dipole fed through an-ATU.

n

It is very simple to operate the HF-225
but the Owner's Manual must be read
and thoroughly understood. The rig’s
thirty memories are accessed by press-
ing MEMORY SELECT when the MEM-
ORY MODE flag appears at the bottom-
left of the display. After one second the
display changes to that of the stored
frequency in that particular memory. To
receive the channel press the next
button marked CHANNEL. It is not
possible to delete amemory channel and
leave itblank, butanyfrequency inserted
into a particular channel will override
what is already there.

The memory channels can be accessed
in sequence by rotating the tuning knob
and, in each case, one second after the
memory channel number appears, the
frequency stored in that channel will be
displayed. Memory channels 1-9 can be
selected using the optional K-225
keypad. Keys * and # select channels 10
and 20 respectively. The 0 key alternates
between the preview and channel modes
key.Since the memory does not store the
mode in use when, for instance, going
from AM to SSB, the MODE switch must
be employed. To exit from the memory
mode press RECALL and tune the
receiver as usual.

NOVEMBER 1989
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A USER REVIEW.
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There are three other facilities avail-
able, which now appear on all the bigger
transceivers. The first makes the mem-
ory frequency the same as the main VFO
frequency (A=B); the second swaps the
frequencies in the memory and VFO
(A/B); and the third locks and unlocks the
tuning control and functions.

These facilities are enabled by press-
ing and holding the red button marked
FN (in fact, the MEMORY SELECT
button) and any one of the other four
buttons.

Altering the display

I have to remark on the clever way in
which the display is altered. If you want
to see if the attenuator is in circuit, then
it is only necessary to press RF ATTEN,
and either OFF or ATTEN will be
displayed for three seconds in place of
the frequency, after which time the
original frequency will return. The same
method applies to the filter change by
pressing FILTER SELECT. A most inge-
nious use of the microprocessor.

The use of the synchronous AM
position when operating in the commer-
cial broadcast bands results in far better
reception than would be possible using
normal means of AM detection, but it
must be remembered that the receiver
will only tune 4kHz in either direction
when in this mode. The idea, therefore, is
to tune in the desired station in the AM
mode and then change to AMS (this has a

Above: Block diagram of the HF-225. Below:
An interior view

locking range of only £+100Hz). When the
station is tuned in the letter ‘'L’ is shown
inthe top left-hand corner of the display.

You can move up to the CB band on
27MHz using the FM option. Switching to
the FM mode brings in the squelch
circuit, the level of which is setviaa blue
control projecting out of the rear panel.

The operation of the squelch can be
bypassed by pressing the FILTER
SELECT button when in the FM mode.
When thisis done, either the word OFF or

the letters SQL appear in the display for
three seconds, then the display returns
to the tuned frequency.

The Owner’'s Manual contains thirty-
two pages, two of which are available for
listener notes. It begins with a discus-
sion about aerials and earths under the
title '‘Getting Started’, and continues
with ‘Types of Signals’, to the receiver’s
specification and four pages of circuit
diagrams. In addition to this, | received a
booklet called ‘The Lowe Listener's
Guide’, arranged by John Wilson and
written by Bob Ellis and John Thorpe. It
answers all the queries which short wave
listeners might want to ask.

Conclusion

The HF-225 is a very impressive
receiver, and represents extremely good
value for money. In my opinion, its
performance is equal to many imported
units which cost twice as much to buy,
and should prove to be an excellent
choice for any serious short wave
listener.

The price of the HF-225 is £395.00. The
D-225 synchronous detector and the K-
225 remote control keypad cost £39.50
each, and the W-225 whip antenna with
the internal amplifier costs £19.50. All
prices are inclusive of VAT.

Thanks to Lowe Electronics Ltd, Ches-
terfield Road, Matlock, Derbyshire DE4
5LE, tel: (0629) 580800, for the loan of the
rig for this review.
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Tony Smith G4FAI takes his bimonthly
look at the world of dots and dashes

EUCW Fraternising CW Parly

The European CW Association’s major
event of the year will be held on 18-19
November, and is open to all amateurs
and SWLs whether they are members of
EUCW clubs or not.

Aithough mounted within a contest
style framework, participants can treat
the Fraternising Party how they wish.
They can go all-out for contest points, or
take it easy and just enjoy meeting
friends, old and new, with more leisurely
contacts. All are asked, however, to send
in logs afterwards to help assess par-
ticipation in the event.

Space does not permit reproduction of
the ruies, but | will gladly send a copy on
receipt of an sae QTHR.

FOC, the First Class CW Operators’
Club, has now joined EUCW. All major UK
and European CW clubs are now mem-
bers of the association which exists to
encourage and promote amateur CW
operating.

FISTS welcomes beginners

Nervous beginners to CW are
reminded that the FISTS Morse Club
operates a ‘phone-a-sked’ service for the
benefit of allamateurs, not just members
of the club. Those about to go on the air
for the first time can obtain sympathetic
help from an experienced operator who
will gently steer them through their first
QSO on the'key. A list of these operators,
with their telephone numbers, is obtain-
able from Geo Longden G3ZQS, 119
Cemetery Road, Darwen, Lancs BB32LZ.

FISTS extends a warm welcome to
beginners generally. Full details about
the club, which is a member of EUCW,
can be obtained from G3ZQS.

USA no-code licence proposal

As anticipated in my September col-
umn, the ARRL has agreed that the time
has come to support a class of amateur
radio licence which doesn’t require
knowledge of the Morse code. Neverthe-
less, according to the W5Y1 Report, it is

proposed that applicants be asked
questions related to the code to instil in
them that Morse is a basic part and
tradition of amateur radio. .

ARRL's Board of Directors did not
entirely concur with the recommenda-
tions of its special committee, but by a
vote of nine to six it finally agreed to
petition for a new code-free ‘Communi-
cator’ licence. This would have an
upgrade path to the present Technician
licence by way of the existing 5Swpm code
test. Privileges would be for all modes at
220MHz and above, and power would be
limited to 250W PEP output.

This represents a considerable back-
ing off from the committee's original
proposals which suggested 50MHz and
above, with digital privileges at 2m. So
even if the new licence is agreed, US
amateurs will still be some way behind
the UK and other countries which
already offer no-code entry into amateur
radio above 30MHz.

UK Novice licence proposals

| see that the RSGB’s proposals for
novice entry to amateur radio, now
submitted to the DTI, include a no-code
Novice ‘B’ licence giving access to
novice frequencies above 30MHz, while
an ‘A’ licence with a 5Swpm Morse test
would also permit operation on selected
HF frequencies. '

The forty-six-page consultative docu-
ment lays great stress on Project YEAR
(Youth into Electronics via Amateur
Radio) and an enormous amount of work
has gone into it in the hope of attracting
schoolchildren, members of youth
organisations etc, into amateur radio to
help safeguard the future of the hobby.

The modes suggested include Morse,
telephony, data, RTTY, SSTV and FSTV.
Presumably the ‘low cost simple kits'
proposed by the Society will be designed
toenable novice youngstersto geton the
air with all these modes on the recom-
mended frequencies, ranging from LF to
UHF. At first sight, however, the propo-

"who sells

sals seem to have lost some of the
simplicity of the original idea, which was
generally understood to be an introduc-
tion to basic radio techniques and
operating practice by means of simple
home-built CW rigs.

Overiooked?

With this emphasis on the young there
is another viewpoint which can be
overlooked. This is expressed by Gus
Taylor G8PG, in SPRAT, journal of the G-
QRP Club, summer 1989.

‘I am all for encouraging the young (!
became G8PF at age seventeen), but the
shift in the age of our population means
that more and more mature people are
available to be attracted into amateur
radio. Our own club does well in this
respect; some other organisations do
notyet seem to have woken up to thisfact
of late-twentieth century life.’

in subsequent correspondence with
me, Gus has expanded on his views:

‘...60% of current purchasing power
now lies with the over-forties, and many
of them now have a great deal of leisure
time. The amateur radio movement thus
ignores them at its peril.

‘...as parents, uncles/aunts and

.grandparents this group can often influ-

ence theyounginachoice of hobby, both
by example and joint participation.

‘The supposed reason for youth emph-
asis in the novice areais our currentlack
of engineers. Amateur radio may help a
little in the recruitment of such people,
but a much more potent factor would be
to give the brilliant young engineer
capable of producing new techniques
the same rewards as the young yuppie
insurance linked pension
schemes.

‘Until government and industry accept
that hard fact our shortage of engineers
will continue and no effort by the
amateur radio movement is likely to
make much improvement in the situa-
tion.’

Kitchen table key

Many home-made keys require work-
shop facilities and some engineering
skill. In the autumn issue of Morsum
Magnificat there is an ultra simple hand-
key made by Barrie Brokenshaw ZS6AJY,
based on a hacksaw blade, which can
easily be made on the kitchen table using
readily available materials and the
minimum of tools. The key is bearingless
and overcomes the probiem of obtaining
good electrical contacts by using self-
tapping screws with sharp points. Barrie
says this works well.

He makes these keys for his learners’
class. They have simple oscillators each
with a distinctive tone and students sit
around a table making contacts with
each other, with all spoken words
prohibited.

Barrie sent me one of these keys and
considering its simplicity | am quite
impressed by its appearance and solid
feel. The gap can be adjusted and it is
even possible to vary the spring tension.
It is suitable for learning and for
newcomers on the air.

NOVEMBER 1989
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TRANSCEIVER

One of the real pleasures for a
constructor of amateur radio equipment
is to build his or her own home station.
However humble and modest it may be,
the home-brewed station never fails to
gain respect from fellow radio amateurs.
What is more, the builder-owner can
claim to be true to the real spirit of
amateur radio.

In the past | have described a series of
modules for the home constructor sold
by acompany called Jandek. The Jandek
modules are inexpensive, flexible units
which can be combined together, or with
other circuitmodules, to make a receiver
or transmitter for any singie band from
160 to 20m.

The designer, G3ZOM, supplies the
kits with a PCB, which make the basic
‘building blocks’ of the equipment.

| described the Jandek receiver mod-
ules in June, July and August 1988 issues
of Amateur Radlo. These modules are:
the JD001 (audio amplifier), JD002-C
and/or S (lowpass filter or CW/SSB),
JD003 (product detector), JD004-xx (VFO
where xx = the required band) and
JD007-xx.

More recently, in Amateur Radio for
August and September 1989, | described
the transmitter modules. These are: the
JD004-xx (VFO), JD005-xx (half-wave
filter), JD009 (QRP CW transmitter) and
JD010 (CW transmit/receive switch).

Looking at this list of modules, itis easy
to see how a single band CW direct
conversion transceiver could be made
using the JD004 VFO as the common
signal source for both transmit and
receive. The result would be an easy to

F_Ilf: Block diagram of the Jandek CW transceiver

build low power CW direct conversion
transceiver, the sort of equipment that
thousands of members of the G QRP
Club use on the bands to enjoy many
contacts. To make the final result a
functionally better transceiver, G3ZOM
has added a coupie of extra little
modules to the Jandek range.

The Jandek fransceiver

Fig 1 is a block diagram which shows
how the Jandek modules can be com-
bined to make a single band transceiver.
Checking through the list of modules for
the receiver and transmitter, it can be
seen that two modules have been added.
These are the JD011 (VFO switch) and
JD012 (sidetone and audio mute). By
following the blocks, it is easy to see how
the transceiver works.

The VFO (JD004) for the band in
question is the common signal source
and transmit/receive. One of the new
modules is a switching board which
applies the VFO signal to either the
receive or transmit circuits. On transmit,
the VFO signal goes to the driver-power
amplifier module (JD009). The half-wave
filter for the desired band (JDO00S)
suppresses harmonic output from the
transmitter.

A changeover relay applies the
antenna to the transmitter when the key
is depressed. This relay is operated by
the transmit/receive switch module

*/M LPF
ss8)
2-8
/ S| | Moduct detector | —1 ¢ hw o ~o— mm;: o AF Output =,
RLA Rx CW/SSB
7 3 2-C owitch 2 1
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CONTROL +12v

The VFO T/R Switch

- Parts List
& & Resistors (all 0.25W)
< 188 oy R1 30R R2 1k0  R3 1k0

4 1 R4 10k R5 10k

D C
IN4OO1 100n

l
T
g

VFO i C1to C5 inclusive  100nF ceramic
" c1

|

160n
HIW -l = {—o RFC1 47uH

D2
1N4001 100n

|

RFC1
w oo e

Rl

R&
330R 10k

A%

8 1mm terminal pins
1 PCB

Fig 2a: JDO11 circuit, VFO T/R switch (JD010) which has a ‘hang time’, so that
the relay is held in during normai Morse
Rout keying speeds and allows the relay to
switch the antenna to the receive
circuits when keying ceases. This board
also supplies power to the appropriate
i 14 boards during transmission.

When receiving, the JD011 delivers the
@ VFO signal to the product detector

+12v

(JD003), which also receives the incom-
ing radio signals, and is tuned by the
front end module (JD007). The resultant
mh%::;_:#——. e EP audio signal may be filtered by either a
CW (JD002-C) or an SSB filter (JD002-C),
@ both options are shown in Fig 1.
Although this is a CW trans$mitter,
there is an advantage in also having a
,f filter with a wider bandwidth as an option
: when tuning for signals. The filtered
|E/ signal then passes to the other new
LG module: the sidetone and audio muting
Fig 2b: JDO11 layout board. This module serves two functions.
Firstly, it gives an audio tone switched by
Flg 2¢: Adding the VFO T/R switch the action of the key via the transmit/
______ receive module. Secondly, this tone
detector Rx cct. allows the operator to monitor the Morse
being sent by the transmitter.
3 The board also provides an audio
muting facility. The receive boards are
not switched off during transmit and,
although the VFO input to the product
detector is greatly attenuated by the VFO
switch, the keyed transmitter signal wiil
still break through on the receiver. The
G ™ muting prevents this and allows the
VFO  epEEREETESS J sidetone to be heard at the output. The
audio output module (JD001) provides
enough audio signal to drive a
loudspeaker and also includes the audio
frequency gain control—fancy namefora
volume control!

The constructor has a choice of 160, 80,
77 T cet 40, 30 and 20m, depending on which
frequency determining modules are
used. The main modules have been
10 ) described in previous issues, so let us
look at the new additional modules.

+12v

z4
CW WR
switch
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BITS TO BUILD

—MA—AAA—
RV 3a
oo e Fo
K O— 22k

Rl
10k

1L . JL€3

11 B \M/ | 10n
Cc2 RS ;7
100n 10k

AF out

R2
%wu "g..

AF in

Fig 3b

Fig 3a: JDO12 circutt, sidetone and RX mute.
Fig 3b: JD012 layout. Flig 3e: Adding the
sidetone and RX mute e ‘ R e
- b =g ST
The VFO fransmit/receive switch RViY &

The VFO T/R switch is shown in Fig 2,

E =

the circuit of which is quite simple (see E

Fig 2a). This diode-operated electronic O E E E O

switch allows the VFO signal to pass

either to the transmitter modules or the @ §®
a

AF out

receiver modules. The action is derived =TT === AFin
from a 12V line controlled by the QD) /
transmit/receive module. With no vol-
tage applied to the control point, the
signal appears at the R OUT port. With
12V applied to the control point, the
signal appears at the T OUT port. The
insertion loss in both cases is less than
1dB. The attenuation on the unselected +12V on Tx
port depends upon the frequency. For to PA
the R OUT port it is 60dB at 1.9MHz and o
40dB at 14MHz. For the T OUT port it is
40dB at 1.9MHz and 26dB at 14MHz. CW T-R switch
The layout of the module is shown in 10
Fig 2b. The circuit is very simple to build key
(mine took ten minutes) and the board is
compact. The only error a beginner is
likely to make is getting the diodes, or « c ——————— &

even the transistor, the wrong way round. r P e e r~ ov
Fig 2¢ shows how the modules associ- .5
ated with the VFO switch are intercon- 8 . AF e
nected. The 12V T/R switch line from the 2D !
T/R module must be at the output !
designed as ‘Z' on the board. It is also !
important to use screened leads for the ,mfm
VFO signal paths, as shown in Fig 2c.

+12v

1
by 6z & dkey

AF gein
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Resistors (all 0.25W)

R1 10k R2 10k R3
R5 10k R6 100k R7
R9 1k0

RV1 22k RV2 10k
Capacitors

C1 33n polyester c2
C3 10n polyester C4
Semiconductors

D1 1N4148

Q1 BC182

IC1 741

Miscellaneous

8 pin DIL socket

6 1mm terminal pins

1 PCB

The Sidetone and Rx Mute Parts List

4k7 R4 10k
10k R8 1k0

100n polyester
100n ceramic

ldeally, this should consist of miniature
50 ohm coax cable. Sometimes this is
difficult to obtain so in the past | have
used single core screened cable (sold as
microphone cable) for such intercon-
nections. Screened cable should be
used for all the .signal path wiring
throughout the transceiver.

The sidetone and receiver mute

The sidetone and receiver mute is
shown in Fig 3a. The circuit serves two
functions which can be explained by
considering IC1 and Q1. IC1, a 741
operational amplifier, forms an RC audio
oscillator. The oscillator is switched on
and off in time to the Morse keying by a
12V line from the transmit/receive
changeover switch module. A preset RV1
controls the audio frequency range from
around 350 to 1100Hz. A second preset
control, RV2, adjusts the output of the
module. The muting of the receiver is
provided by Q1. A 12V line (on transmit
only) attenuates the signal from the
receiver prior to it entering the audio
amplifier.

Fig 3b shows the layout of the module.
Note that the polarity of IC1, Q1 and D1
must be correct. The audio signal wiring
requires the use of screened cable
between the modules.

Fig 3¢ shows how the sidetone and
receiver mute module interconnects
with the other modules. The correct
output ports of the transmit/receive
switch module must be used to give the
required result. Point ‘K’ requires 12V
during the keydown periods, and point
‘C’ requires 12V during the whole of the
transmit condition.

Front end protection

Fig 1 shows how the antenna is
switched between the receive and
transmit modules in the transceiver.

Note that it is possible to omit the
changeover relay. In such an arrange-
ment, the tuned front end is best placed
as shown in Fig4a. Thiscircuitallows the
transmitted signal to enter directly into
the receiver front end. This could
damage the front end and even the
product detector, so extra protection
should be provided.

Fig 4b shows a couple of silicon
diodes, mounted back to back, which
limit the RF voltage reaching the front of
the receiver. This can be any common
silicon diode, such as the 1N4148 or
1N914.

The completed transceiver is a very
acceptable rig, even for use on the
crowded HF bands. By building this
transceiver, the radio amateur can not
only have the satisfaction of operating
on the air with a completely home-made
station, but can also join the increasing
number of operators who enjoy the thriil
of working with low power on the
amateur bands.

1/3 wave
filter

Double - tuned
front end

Flg 4: Front end protection

Driver/PA ,_}

1
]
SOR input c1

The G QRP Club

4
/; Additional silicon diodes
b
Sources
The JD011 VFO T/R module £2.40
The JD012 sidetone and Rx mute £2.65
All the modules for the transceiver can be obtained for a total of £45.00
(Add £1.00 postage)

Available from: Jandek, 6 Fellows Avenue, Kingswinford, West Midlands DY6 9ET.
Tel: (0766) 762572. For postal inquiries, include a large sae.

The G QRP Club caters for those who like to build and operate low-powered
amateur radio equipment. Details of the club and a free sample of the journal
Sprat can be obtained in return for an sae from: Mr T Jackson G4HYY, Castle
Lodge West, Halifax Road, Todmorden, Lancs OL14 5SQ.
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The forthcoming operation from
Bouvet Island continues to be the main
topic of conversation among DXers. At
the time of writing some $76,000 has been
pledged of the $100,000 needed from the
amateur community to allow the Bouvet
Island expedition to go ahead. However,
the deadline for afinal decision has been
put back to 15 October, by which time the
remaining funds may well have been
raised.

This is only part of the story. Of the
money pledged, 62% has been raised
from Japan, and none of the US DX
Foundations have come forward. Why
not? Because, it seems, there are plans
fora US-organised DXpedition to Bouvet
Island next February (the Norwegian
operation is scheduled for the Christmas
holiday period). The Norwegian expedi-
tion will involve two amateurs and asmall
number of scientists. The American
expedition is to be a much bigger affair.
No less than fifteen amateurs will take
part,and the aim is to keep six stationson
the air round the clock. Eight FT-1000
transceivers have been donated by
Yaesu.

There will also be scientific activities
associated with the expedition, and
seventeen US universities are involved
in the scientific programme. Expedition
sponsors include the Saturday Evening
Post, National Geographic Magazine,
IBM, Pan Am, Pentax and Nikon, as weli
as Yaesu.

Clearly this is no fly-by-night affair and
has been in planning for a long time. In
fact, it appears that they were almost
ready to go last year, and had been
allocated the callsign 3YOB, but in the
end had to put the expedition back one
season. The group plan to leave the US
on 19 January and will travel via London
to arrive in Cape Town on the 21st, where
they will pick up their 168ft boat. They
hope to be on Bouvet Isiand itself for
twelve days.

The US group had invited the Norwe-
gian amateurs to join them, rather than
have two competing expeditions. The
Norwegians, at least for now, have
declined on the basis that they believe a
Christmas expedition (therefore
coinciding with the holiday period) will
give more amateurs the chance to try for
a contact, and also that the Americans
are not planning to use a helicopter,
which the Norwegians believe to be
essential to make a successful landing
on the island.

News for HF operators compiled by Don Field G3XTT
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We can only hope all this gets resolved.
Even at $100,000, the Norwegian expedi-
tion represents an extremely high cost
per contact, assuming a QSO total of up
to about 40,000. This seems an enormous
waste of resources when another,
externally funded expedition is ready to
go. That sort of money could fund a
myriad of operations from rather less
remote but still much-wanted locations.
Watch this space!

i
The bands )

At a more mundane level, what did the
bands produce during September?
Rather less than last year by all accounts.
Although the solar flux was high, the
bands have been affected by frequent
solar flares which have severely dis-
rupted HF propagation. This may well be
the pattern for the next few months aswe
approach the peak of this solar cycle.
Between disturbances Pacific stations
have been worked on 10m, and certainly
the lower bands have been quite lively at
times. | have spent alot of time on 18MHz,
and during the evening it is frequently
possible to tune across the band and
hear all continents at good strength.

In terms of DX | worked the ZS1IS
expedition, from Walvis Bay, on a few
bands. Although the pile-ups werelarge |
have the feeling that many DXers are
beginning to lose the thrill of the chase
with these various ‘new ones’, at least
until we know whether they will count.
V63AR and others turned up with this
new prefix from the Eastern Carolines,
even showing up on 18MHz. Though,
perhaps, the most interesting operation
was one of the briefest. .

GMAYLN/P showed up for a short, low
power operation from Rockall, that
remote outpost of the British Isles.
Although seafarer Tom Maclean has
operated from there previously, he did
not hold alegitimate amateur licence, so
GMA4YLN's operation was definitely a
‘first’. It's apity he wasn’t able to do more,
but even getting ashore on Rockall is a
major feat, never mind managing to set
up an amateur radio station. Still, maybe
this brief operation will encourage
others to have a go in future. There have
been endless debates in the past as to
whether Rockall would count for DXCC.
The answer has always been no, but
there are lots of island chasers out there
whowould'like acontact with thisone. As
it was, only a handful were lucky enough
to catch it.

ittt 14t
i1 + 1

Forthcoming DX

By the time you read this, Christian
OE2CAN will have started a world trip
which will run until early February. Most
of the countries he plans to visit are
relatively common in DX terms but,
nevertheless, it will be interesting to
follow his progress. His itinerary
inciudes: VS6, XX, BY1, BY4, JA, KH6, W6,
XE, HK, HC, OA, CP, CE, CEOA, LU, CX,
ZP, PY, YV, 9Y4 (Tobago), 8P, J6, FM, FG,
V4, KP2, KP4, Hi, HH, 6Y, C6 and W4.

F6EUX starts a one year tour of duty
from Kerguelen island this month, and
hopes to sign FT5XA. FD6ITD will handle
the QSL chores.

DX News Sheet reports rumours of a
possible operation during November
from Cocos Island, with the callsign
TESOM. Other news is that: RB5IJ/
UG9G, UB4IYU/UG1G and UBA4IRZ/
UGBSG will operate from oblast 304 from 8-
20 November, and W1GAY will operate
from the Turks and Caicos isiands from
10-13 November.

Finailly, some dates are firming up for
the various Scandinavian operations
from the Pacific this autumn. SM7PKK
will join some of the Finnish boys from
ZK3 (Tokelau) between 4 and 14 Novem-
ber, where they hope to keep two
stations operating round the clock, and
also to show up on RTTY and the WARC
bands. SM7PKK will then move to
Western Samoa where he will operate
from 16-27 November, and then maybe to
T30 (Kiribati). Meanwhile, OH4ML will
sign A35ML from 7-22 November (3D2ML
in the contest) and will then be in the
South Cook islands from 28 November
until 4 December.

To celebrate the period of maximum
activity in the present-day sunspot cycle
twenty-two, there will be a Dutch special
event radio amateur station active from
11-12 November. This station will be
situated within the grounds of the
astronomical observatory ‘Simon Ste-
vin’, at Hoeven, in the southern part of
the Netherlands, near the sun observa-
tory. Activity will be from 0800-2100hrs on
the Saturday and 0800-1500hrs on the
Sunday around 3675, 3775, 7075, 14275,
21275 and 28575kHz. All QSOs will be
confirmed via the bureau with a special
QSL card showing an aerial picture of the
observatory in full colour.

Prefixes
To celebrate sixty years of amateur
licensing in the Netherlands, Dutch

16

please mention AMATEUR RADIO when replying to any advertisement

NOVEMBER 1989



amateurs were to be allowed to add sixty
to their prefix from 1 October until 30
November. Thus, for example, PA3ZZZ
would become PA63ZZZ. A free certifi-
cate will be available for working thirty of
these special stations. Send a certified
list to PAOBN.

One of the US bulletins reports that
stations from Franz Josef Land will soon
have new prefixes, perhaps 4K3 or 4K5.
To celebrate the 350th anniversary of the
province, stations in Ontario were due to
use the XL3 prefix from 24 October until
24 November.

Islands on the alr

Roger G3KMA, who administers the
IOTA programme on behalf of the RSGB,
has recently announced some admi-
nistrative changes to reduce his rapidly
increasing workload. With immediate
effect any claims and updates from UK
amateurs and SWLs shouldbesentnotto
Roger but John Kay G3AAE. | will be
dealing with claims from several Euro-
pean countries, including Eire. And for
the island chasers, the Florida West
Coast DX Ring will sign KO4J on all
bands CW and SSB on 11-12 November.
This is NA64 for IOTA. QSL to KO4J.

DXCC news ,

Still no clue as to when the DXCC wili
vote on the various potential new
countries. Meanwhile, one piece of good
news is that A61AC QSL cards are now
acceptable for DXCC credit.

Hambank

The special telephone number for
getting the latest DX information has
recently changed to (0426) 925240. Calls
from anywhere in the UK will now be
charged at the local rate, which should
do much to reduce the phone bills of
active DX chasers!

Packet Clusier

The Chiltern DX Club have gained
permission from the RSGB to set up the
UK'’s first Packet Cluster network for DX
alerting. The cluster node has been
allocated the callsign GB7DXI (DX
Information) and will be located in
Wokingham. Primary access will be on
4m (probably 70.325MHz), though it will
also be possible to network into the
system via NET/ROM on 144.675MHz.
Anyone interested in using the system is
invited to contact G4LJF. A donation of a
few pounds towards the setting up and
running costs would be appreciated.

| have mentioned Packet Cluster in the
past in both this and my World of Data
columns but, just to remind you, it
enables stations equipped for packet
radio to put out or receive ‘alerts’
regarding DX stations, unusual propaga-
tion etc. The software also provides for a
database of QSL managers, beam head-
ings and other useful information. There
is, of course, no reason why the system

CQ World-wide CW Contest — Expected Activity

CT3...Madeira

J6...St Lucia

KC6...Belau
P4...Aruba

T32...Christmas Island

VP2M ... Montserrat
3D2... Fiji
4U1ITU... ITU Geneva

8P ... Barbados

SM5GMG will operate single-op all bands from the
Atlantis Hotel. CR3A will be a big multi multi

Members of the SW Ohio DX Association will return for
a multi multi operation as J6DX. They will be there from
21-30 November with SSB and RTTY outside the
contest

K1XM and KQ1F hope to be on from here

W2GD will sign P40GD from 22-28 November taking in
the contest. During the contest check 160m each hour
and 80m each half-hour from 0200-0800hrs. QSL to
N2MM

WCSP plans an operation as T32BE, and WDSF as
T32BO

NF8S and others will operate as VP2MU
OH4ML will sign 3D2ML

CQWW CW will be operated by a large team consisting
of N7BG, K5VT, KC7V, W7CB, W6OUL, WEMSG, WZ6Z
(and maybe G3SXW). There will be SSB activity outside
the contest

K4BAI will operate once again as 8P9HT. He will be
there from 22-29 November, concentrating on 1832,
3525, 7025, 10118, 14025, 18070, 21025, 24898 and
28025kHz. QSL to his home call

Table 1

should not also be used by the VHF
fraternity for similar purposes.

Contests

The big event this month is, of course,
the CQ World-Wide CW Contest on 25-26
November (see the September column
for general background and operating
tips). Table 1 gives details of all the
special contest operations which | am
aware of. No doubt there will be others.
To encourage single-operator multiband
operation (perhaps the most challenging
entry category) in the CQWW Contests,
the Chittern DX Club has announced that
it will sponsor trophies for the leading
UK station in each leg of the contest,
starting with this year’s events.

Of course, there are plenty of other
contests during November. The OK DX
Contest, a multimode event, is on 11-12
November and runs from midday to
midday (GMT). The same weekend sees
the Worked All Europe RTTY (thirty-six
hours from 1200hrs on the Saturday), so
these two contests manage to take up all
three principal modes between them! |f
you want to escape it will have to be to
the WARC bands. The RSGB and the
Austrian 160m contests are on 18-19
November.

Looking into December, there is the
ARRL 160m Contest on 1st-3rd, the EA DX
CW Contest on 2nd-3rd, and the ARRL
10m Contest on 9-10th.

Awards

| am pleased to say that the price of the
various Ascension Island awards which |
mentioned in the September column has

now been halved to £2.50, $5.00 or ten
IRCs.

The special callsigns CT500A CT500B
CT500C and CT500D will be aired from
Portugal from 1-12 December to cele-
brate the discoveries made by Portu-
guese navigators five centuries ago. If
you work all four stations you can apply
for a special award, consistihg of a
colourful reproduction of an Old World
map showing Portuguese discoveries.
Send details of the contacts plus the fee
of $5.00 or eight IRCs to: REP Awards

Manager, Portuguese Discoveries
Award, PO Box 2483, 1112 Lisbon,
Portugal.

The Kuwait Amateur Radio Society is
sponsoring a contest from 30 October
until 12 November. The aim is to work at
least two Kuwaiti stations or the club
station 9K2RA on any of the 80 to 10m
bands. The stations you work will give
you aspecial serial number. Send details
of the contacts including this serial
number to: The Kuwaiti Society, PO Box
5240, 13053 Safat, Kuwait, to claim your
award.

Congratulations

A number of congratulations are in
order this month. Firstly to Andrew Shaw
GOHSD, the first recipient of the G5RP
Trophy for the most progress in DXing in
a twelve month period. Andrew is a
young amateur who has achieved a high
countries score in just a short time,
mostly running ‘barefoot’. Andrew has
also done his bit for other DXers by
taking part in the GBOFLA/GBOSK opera-
tion last July.
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DX DIARY.

Secondly, congratulations are due to
lan Shepherd G4LJF, who is this year's
winner of the ROTAB Trophy for consis-
tent DX achievement over a period of
time. lan is an airline pilot and spends
long spells away from home, but has
nevertheless achieved high DX scores
on all bands and is one of the few UK
holders of the five-band WAZ award. lan
has also put his travels to good use with
excellent DXpedition operations from
D68, 3B8, S7, V2A and other exotic
locations. He is also the current chair-

man of the Chiltern DX Club.

While talking about the Chiitern DX
Club, they have recently decided to
award their Certificate of Merit to Martti
Laine OH2BH, who this year alone has
been involved in DXpeditions to XF4, SO,
CT3, EA8 and 4J1, and over the years has
done a tremendous amount for both
DXing and contesting.

Roger GW4OFQ and Dave G4GED have
both joined the exalted ranks of five-
band WAZ holders in recent months.
There are still fewer than 250 holders of

this award world-wide, despite the fact
thatithas been around for over tenyears.

Lastbut by no means least, congratuia-
tions to Fred Hall G3NSY, a ‘white stick’
operator, who recently made it to the
DXCC Honor Roil.

That’s it for another month. I'm always
interested in any snippets of news you
may pick up on the bands, so keep the
information rolling in via the editorial
office or direct to: 105 Shiplake Bottom,
Peppard, Henley-on-Thames, Oxon RG9
5HJ.

AIR SUPPLY

TEL: 0532 509581

(24hrs Answerphone)

P

L F HANNEY

83B High Street, Yeadon, Leeds
LS19 7TA (FAX 0532 508772)

AIR TRAFFIC CONTROLLERS — on hand to help ‘guide’ you towards an
interesting and rewarding pastime
AIR BAND RADIOS © SCANNERS » TRANSCEIVERS » AERIALS &
ACCESSORIES ¢ MAPS © BOOKS o CHARTS o CAA PUBLICATIONS » TIE PINS
& BADGES o POSTCARDS ¢ MODELS ¢ PHOTOS ¢« AIRTOUR AGENCY
For our latest information pack please send SAE (with stamps to value of 50p)
Shop hours do vary owing to Airshows, fly-ins and other events. We are

77 Lower Bristol Road, Bath, Avon
TEL: 0225 24811

Your electronic component
specialist for Avon,
Wilts & Somerset
Closed Thursdays

Shop just two minutes from Leeds

normally open 10.00-13.00 + 1400-1730 (closed Wednesday & Sunday)
Bradford Alrport

CABLES & CONNECTORS

WESTFLEX 103, low loss air spaced 50 ohm 05pim [pp Spim )
POPES H100, low loss air spaced 50 ohm 90p/m (pp Sp/m+)
RG213U (URS7) Mil spec 50 ohm low loss TOp/m (pp Spm+)
UR43 5mm dia, 50 ohm single centre. 28p/m (pp dpim)
UR76 5mm dia, 50 ohm stranded centre. 28p/'m [pp Ipim)
RGS58CU Smm dia, 50 ohm stranded centre 28pim (pp 3p/m)
RG174U 2.3mm, 50 chm miniature Coax 30p/m (pp 2piw)
URS52.3mm, 50 ohm mini Nylon Coax 30p/m (pp 2pim)
UR1112.3mm, 75 ohm PTFE mini Coax 40p/'m {pp 2pim)
URS? 10.3mm, 75 ohm low loss Coax TOp/m (pp Spim+)
URT06mm dia, 75 ohm Transmitting Coax 28p/m (pp Ipim)
DOUBLE SCREENED 75 ohm Coax, 8mm dia 40p/m (pp Spim)
UHF LOW LOSS TV DOWNLEAD 75 ohm 20p/'m (pp Ipm)
750hm TWIN BALANCED FEEDER 400w PEP. 20p/m (pp dpim)
75 ohm TWIN FEEDER d, 6mm dia 40p/m {pp Bpvm)
300 ohm SLOTTED RIBBON Limited supply. 40p'm (pp 4pim)
300 ohm standard RIBBON 18p/m {pp 3p/m)
RGE2AU 6mm dia, 85 ohm Coax BS0p/m {pp 4pim)
SINGLE CORE Screened cable 2.3mm dia 12p/m (pp 2pim)
TWO CORE SCREENED Cable 5mm 25p/m (pp Ipm)
ICORE MAINS 5 amp Cable 20p/m (pp dpm)
ICORE MAINS 8 amp Cable 0p/m (pp Spim+}
5Core ROTATOR CABLE Medium Duty 30p/m (pp Spim}
6Core ROTATOR CABLE Heavy Duty . 45p/m (pp Spim+)
14 SWG HD COPPER 28pAm. 16 SWG HD COPPER 20p/m (pp 3pim)
PVC COATED AE WIRE Medium Duty Sp/m (pp Ipim)
CONNECTORS .

NPLUG 10.3mm Transradio ... £2.50 ditto for Smm

NLINE SOCKET

N4 hole sq CHASSIS SOCKET

BNCPLUG T dio 5m £1.20 ditto 10.3mm

NSKT to N SKT LINE adaptor... . £3.00 dittoN PLUG to N PLUG...

NSOCKET toBNC PLUG adtr ....... . £3.00 BNCPLUG to N Socket..

PL259 PLUG Transradio PTFE/SiL
P® on conneciors 78p)

POSTAGE EXTRA as quoted subject to minimum of 75p or heavy items marked # min postage of £2.50.
THIS IS A SMALL SELECTION FROM OUR FULL LISTS. 30p stamps for complete lists. TRADF PRICES to
Est RETAIL OUTLETS.
W H WESTLAKE, WEST PARK, CLAWTON,
HOLSWORTHY, DEVON EX22 6ON
Tol: 0409 253758
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You've taken it to bits, repaired it and
are just putting the final few screws back
in the case when ‘click’ - the thread
strips. It's bound to be a screw on the
front, right where it shows. First of all,
unscrew it. Very occasionally the thread
has gone on the screw—-if youcan,wopin
an identical replacement.

More often than not, it's the thread in
the equipment. If the screw goes into
wood (rare in amateur or domestic stuff
these days), a matchstick, with the head
removed, inserted in the hole might
restore the action. I've occasionally got
away with this in plastic, but take care,
too much wood down the hole may split
the plastic and make things worse than
they are.

Another case has a thin metal panel
tapped with a fine pitch thread — say a
sixteenth of an inch of aluminium with a
6BA hole in it (no metric-rubbish here!).
Sure, you can enthusiastically drive in a
slightly larger self tapper, but you are
going to be extremely lucky if the head
looks identical to all the other screws.
One solution is to change them all for
identical self tappers, though this can be
time consuming.

The Allison bodge is to cut slivers of
Sellotape and poke them through the
hole, so that the sliver is sticking out of
both the top and bottom of the hole. Now,
do the screw back up. This works really
well and can be tightened to a surpri-
singly high torque. For a 4 or 6BA hole,
only one or two slivers, twenty-five thou
wide, will be needed. When the screw is
done up cut off any excess with a sharp
blade. Incidentally, the adhesive side of
the tape to the oid thread in the hole
seems to work best.

Lead lengths

In came an early Yaesu 2m wonderbox,
FM and crystal controlled. The thing had
stopped transmitting. The proud owner
had found an open circuit driver transis-
tor, replaced it and now there were only
three watts out instead of the expected
ten.

On opening up the rig, | discovered
what a magnificent job he had made of
his attempted repair. No half-burnt cable
forms, no missing hardware, no blobs of
solder-an excellent repair; well, almost.

| turned my attention to the repair. To
my feeble brain it didn't look quite right. |
got out the handbook (arrgh, don't tel}
anyone) and sure enough there was a
photograph of the PA stage, not looking
quite as it did now.

It later transpired that the owner had
been worried about the emitter lead
shorting to the transistor case (the
transistor was inverted within the PA,
about level with the track). Thus, he had
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put a bit of insulating sleeving over the
emitter lead and run itround, in abig arc,
well clear of everything to a new earth
half an inch or so from the original Yaesu
earthing point. This was his big mistake.

A short length of wire at 144MHz, or
above, can have a considerable induct-
ance compared with the low impedance
of the emitter. This leads to low output
power. In this case, restoring the layout
to its original state, with about three-
sixteenths of an inch of wire, instantly
gave 11W out.

A very similar effect is noticeable in
high power, lower frequency amplifiers,
say the PA in an HF band transceiver.
Short emitter leads or tags must be kept
as per the original design, or you are
going to be disappointed.

Lodge Farm car boot sale

How about a car boot sale held in an
open field with no shelter, in a thunder-
storm? You wouldn't expect it to be a
success, would you? The surprising
thing was, for buyers, it was excellent.
The poor sellers were obviously trying to
prevent their stock being ruined by the
rain, yet, having paid their exhibitors’
fee, wanted to sell it. Hence, there were
some excellent bargains to be had.

The turnout, given the atrocious
weather, was amazing. In a large field
there were two rows of sellers, and a
third of the field was taken up with
buyers’ cars. Given better weather this
event could well mature into a winner. It
has definitely got to be a date for your
diary next year.

| have only two moans. One; my wife
described the toilet as ‘basic’ - she was
being polite. Two; buyers were left to
park their cars, get out, don bad weather
gear and get good and wet, then an
official came up and asked them to park
elsewhere. Why not show people where
you want them to park when they come
in, not five minutes later?

. Screening

In came one of those modern Micro
Miniature ‘putitinyour pocketand lose it
'cos it's so small’ 2m FM boxes. The fauit
was it ‘blocked out TVs'. The first move
was to put it, via an attenuator, into a
spectrum analyser. Good grief, it was a
comb generator. Mucked every MHz or
so from 1MHz to beyond 900.

| took the covers off and, keeping it
transmitting, ran my fingers round the
unit and watched the spectrum display.
One can was obviously ‘hot’ - a finger on
the can radically altered the rubbish
coming out. | turned it off and AVO'd the
said can,on ohms, to another can. itwas a
dead short, as it should have been.

| up-ended the board and examined

the solder connections with an eyeglass.
The can had two earthing lugs, as usual.
One was a dry joint. Now, the can wasn't
being used to transfer an earth across
the board or anything flash, there was
plenty of copper in the area and the lugs
were only holding/earthing the can. |
remade the joint and the set was clean,
without a trace of instability.

‘Wrong’ IF

At the Lodge Farm ‘do’ | came across
an elderly amateur flogging an amateur
bands only receiver in good physical
condition for a tenner. It was obviously
easilyworth thatand, evenif notworking,
| was sure | could sort it out. He said that
itmore or less worked, butthe BFO didn't
and the tracking (ie, the alignment of
where it tuned and where the dial said it
should be) was a bit out. He said he had
aligned it himself. Perhaps | should have
known better. ..

Onthe bench, the signal generator was
10uV at 14MHz, 90% AM, and a good
healthy squark came out at the appropri-
ate spot. 14.2MHz came up at an
indicated 14.3. | turned on the
BFO...and, nothing. | went in with a
'scope and the BFO started oscillating. |
transferred the lead from the ‘scope to
the counter; 1.62MHz, spot on. Did |
mention there were two crystals,
resplendentin the IF chain, with 1.62MHz
stamped on them?

| must confess, | tried to increase the
BFO injection into the last IF coil. | really
am stupid at times. Then | stuffed an
aerial up the receiver's appropriate
socket, tuned in an SSB station and reset
the signal generator to carrier only,
1.62MHz, mod off, 1V out. Even this
wouldn't produce any resolved SSB.

I swung the generator frequency round
a bit; nothing. | swung the generator
frequency round alot; bingo, it ‘mixed’ at
about 2MHz. Intrigued, | connected the
counter to the local oscillator and set the
receiver dial at the low band edge-3.5, 7,
14MHz etc. Each local oscillator was
coming up 2MHz high, not 1.62 as you
would have expected.

| connected the signal generator to the
IF strip, and got loads of reaction to a
2MHz signal, but bugger all to 1.62,
despite those two crystals. | left the
generator connected, 1.62MHz, 90%
mod, 1V out blasting into the mixer grid,
and tweaked an IF coil. There was a faint
squark. Twiddled some more, and up
came the sensitivity.

Of course, the set was now 400kHz out
on ali ranges, but the front end was soon
re-aligned and then tracked well. As a
bonus the BFO worked and overall
sensitivity was about the microvolt level.

The previous owner must have really
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put some effort into finding a spurious
response with the two crystals and ‘re-
aligning’ the whole front end to suit.
Arrgh!

Beicom LS20 XE

These fag packet-sized boxes are 2m
FM hand-portables. Synthesised tuning
in 10kHz steps is done on thumbwheel
switches, then there is a push button for
another 5kHz. There is a little flap for
other tricks: +600kHz offset, high,
medium or low power etc.

Theserigsarevery, veryreliable. Some
people don't like their transmitted audio
and it does, indeed, sound a little
muffled, but it's not too bad. Receiver
sensitivity is good; a coupie of hundred
nanovolts seem the going rate for 12dB
or so quieting on second-hand examples
that have come my way. The plastic case
is abit fragile and the little flap, referred
to above, is easy to lose.

Now the good news. Internal batteries
are four of the ‘next size down from a
pencell’, AAA size if you must be
technical. You can buy these for 25p each
at photographic shops, and a quid’s
worth lasts a surprisingly long time. You
can also buy rechargeables in this size
quite cheaply.

Prices are all over the place. At the G-
Mex rally at the start of the year | was
amused to see two examples sell on the
bring and buy, one at £85.00 and one at
£35.00, both in equally presentable
condition. The £85.00 rig sold first, which
had me puzzled. I've seen another eight
sell this year and overall the price
averages out at a shade under £70.00,
which seems reasonable. | like them.

Multitone TB1

| can remember, as a kid, going to the
‘RSGB Show' in the Royal Horticultural
Halls in London. It must have been in the
early 'sixties, and there wasn’'t a lot of
your Japanese rubbish there then.

One stand that really stood out was the
Multitone display. They were exhibiting
areally small, hand-held, self-contained
transmitter. About the size of a small
matchbox, these things ran a few
milliwatts on 172.5MHz and were proudly
stamped '‘Made in England’. The aerial
was a foot or so of trailing wire.

At the time my home-made 2m rig
covered the best part of a table, so this
wonderful little box was unbelievable. |
remember standing in awe as the
salesman demonstrated it, saying how it
was rugged and designed for use on
building sites and the like. The cost was
staggering to me - about a year's pocket
money - so | could only dream.

A few weeks ago | came across a box
full of brand new Mulititone TB1s, at a
very reasonable price indeed. Shortly
after | bought the lot | started coming
across them at rallies; after twenty-five
years of not seeing one they are now
freely available.

—_—  _lprecamp b + W

'VHE or ‘prescaler’

{

‘Direct input

Flg 1: A simple counter

Most of the ones | have come across
don’t work. Nobody seems to know what
batteries they are supposed to run on, or
if they are still available. There is space
inside for two cells - therefore, it could
be 3V or the slots could be for, say, two
batteries of 3V each, viz 6V. One | bought
came with two good 1.4V mercury
batteries fitted, but that didn't work
either. As they come, they seem to run all
right with greater than 4.5V applied.

On the workbench

Opened up on the workbench it was
quickly revealed that, with 2.8V applied,
there was only a couple of hundred
millivoits to turn on the oscillator
transistor. Increasing this produced all
the required action, so assuming we are
indeed modifying for 2.8V I'd suggest a
2.7k resistor across the oscillator base
bias resistor. This is easy to find since it’s
the only 4.7k resistor on the board. There
is, surprisingly, plenty of room inside to
add this resistor.

Continuing with batteries, take care.
There is, freely available through photo-
graphic shops, a battery that looks like it
will fit. And so it will, but the connections,
+and —,arewrong. The TB1 has abig red
+ inside and it means it (both cells point
the same way). Since these are the oniy
batteries I've managed to obtain for
them, I've modified the battery contacts
to suit.

I'll bet I've got the above totally wrong -
someone is bound to write in and say the
TB1 runs on 9V using such and such a
battery, freely available in their area.
Nevertheless, I'm happy with what I've

done.

The TB1 will modify for 2m, given the
correct crystal and a couple of 20pF
capacitors across the coils, and the
range is quite surprising, often haif a
mile hand-held to hand-held.

Prices seem all over the place, £5.00 to
£15.00.

One final point, on getting it out of its
case. First undo the crosshead screw on
the front. Next, take the back off using
the ‘secret’ button. It's hidden in the
battery compartment, on the back, and
looks like a silver dot. Press this in with a
pin and off comes the back. The front is
held with two very small screws halfway
down the side. Incidentally, these screws
must be present and correct as they
make the contact to the case, which is
part of the on/off switch. No screws, no
action.

All in all, a dead handy little gizmo.
ldeal for keeping in touch with friends at
rallies, around the house etc.

Counfers and stuff

A friend’s counter had died on him.
This was a fairly early device built by a
firm that no longer existed. It did 0 to
35MHz direct, then 30 to 350MHz via
another socket, ie, via a +10 prescaler,
see Fig 1.

A counter is not that difficult a concept
to understand. A preamp amplifies the
minimum input signal, often 5to 10mV, up
to, say, 5V. This goes up one leg of a gate,
the other leg being fed the time interval
signal-often 1Hz. All that happens is the
gate lets through a number of cycles of
the input signal for a known time. This
total is then displayed.

Since the overall accuracy of the
instrument depends on the tolerance of
the time signal, this is derived from a
high stability crystal, often 10MHz,
divided down to give an accurate 1Hz.
For increased stability the crystal may be
in a temperature-controlled oven.

For higher frequency work, say above
50MHz, special chips have been
developed that will happily whizz away to
GHz, often at millivolt input levels, and
give out +10 of their input frequency at
about the 5V level. This feeds directly
into the gate, as in Fig 1.

This was not always the case. Some
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years ago only +4 was available, for
example. A counter that required its
display to be multiplied by 4 was
obviously not going to be a big seller, so
the crystal in the timing circuit was
changed to make the display read
correctly. This explains why some coun-
ters contain ‘odd ball' crystal frequen-
cies.

The ’scope probe revealed. . .

Right, back to our friend's dead
counter. The display just showed
noughts. An attack by a 'scope-probe
revealed that the preamp and prescaler
were working, the timing was working
but nothing was going through the gate
into the display section. The gate had
bought it, a humble 7400. In with a new
one; bingo, it worked.

Most chips have a clearly defined
upper frequency limit, let us say 30MHz.
This is specified as the maximum speed
they can whizz at driving a defined
number of loading gates. A chip mightbe
capable of going at 30MHz into ten loads,
but load it with only one gate to drive and
it might go at SOMHz.

I'd noticed that the +-10 prescalerwas a
520MHz spec device, yet the counter had
been sold as a 350MHz unit. This was due
to the 7400 being used as a gate. My

friend confirmed that the counter did,
indeed, conk out at 35/350MHz, yet with
my 7400 fitted it now did 40/400.

My friend is a 70cm fiend and said that
he would like his counter to work there.
How could the response be ‘stretched’?

In the end it was decided to gamble. A
whole quid was fluttered at the Woburn
rally to buy as many different versions of
7400 as could be found - ie, different
manufacturers and dates. We got thir-
teen for our pound (priced from 5 to 10p)
and one worked to 65MHz.

The counter now did 65MHz direct and
530MHz via the prescaler - the specifica-
tion of the prescaler chip was now the
limiting factor.

MX4/MX6

Many moons ago, no-one would have
dared dream that British amateurs would
get back 50MHz. Thus when Mizuho
made a 50MHz variant of their super little
SSB hand-portable transceivers, they
became 70MHz boxes for this country.
These sold quite well and turn up
occasionally, second-hand, at rallies in
the £35.00 to £55.00 price range. Of
course, now people want to convertthem
back to 50MHz.

Good news. | received a few queries on
the conversion from readers and con-

tacted Lowes, the original importers.
They have prepared what they call ‘a
screed’ on conversion and are happy to
send a free copy of this, which includes a
circuit diagram, crystal calculations and
what capacitors go where, if you send
them an sae marked MX4 Conversion.
Considering the sets were sold several
years ago, and could well have changed
hands many times, | think this is an
excellent after-sales service!

A warning on legality. We are not
permitted mobile or portable on 50MHz,
and aerials are supposed to be horizon-
tal. With such a fine little rig it's tempting
to take one out for a walk with you.
Naughty, naughty.

Next month Hugh
Allison reviews a few
of the rallies he has
attended recently and
reveals the bargains
he found there

RX-8 for the

TX-3 RTTY/CW/ASCII
TRANSCEIVE

The high performance, low cost system
Split-screen, type-ahead operation. Unbeatable features. Needs
TIFt interface or TU. BBC, CBM84 tape £20, disc £22. SPECTRUM
tape £35, + 3 disc £37 inc adapter board (needs TIFt or TU also).

BBC computer

Receives screen and printer FAX charts & photos, HF and VHF
PACKET, Colour SSTV, RTTY, AMTOR, CW, ASCH, UoSAT 1 & 2.

INCLP.P

* 3 bands: 80/40/20m
* Direct conversion

KN QRP KITS at QRP PRICES! EY

BUILD THE ‘CARLTON'
S$SB/CW RECEIVER KIT
FOR JUST £63.00 COMPLETE!

* Full, clear instructions
* Needs only a 12V power supply,
standard 8 OHM 'phones/LS and an aerial!

REMEMBER! OUR KITS ARE COMPLETE IN EVERY DETAIL! OTHER
KITS IN THE 'QRP' RANGE INCLUDE: TRANSCEIVERS, ATU'S, SWR
METER, FILTERS etc. PLUS A READY-BUILT POWER SUPPLY.

For full details, SAE please to:

Receive them all with every possible feature, superb performance
and ease of use. Full printer ahd support. The best receive system
ever. £259. FREE Klingenfuss Utility Guide for tst 50 purchasers,
DISCOUNT for RX-4 users. Send for full information on this amazing

product.
RX-4 RTTY/CW/SSTV/
AMTOR RECEIVE

Performance, features and ease of use make this still a best-seller.
Text and picture store, disc and printer support. Needs TIF1
interface. BBC2, CBM84 tape £25, disc £27. VIC20 tape £25.

LAKE ELECTRONICS
7 Middieton Close, Nuthall, Nottingham NG 16 1BX
Or ring Alan, G4DVW on (0602) 382809
Callers by appointment only

Start training now for the following
courses. Send for our brochure —
without obligation or Telephone us on

SPECTRUM tape £40, +3 disc £42 inc adapter boards (needs TIF1 REF: AR11 0626 779398
also) or software-only version £25.
TW1 INTERFACE Optimum HF and VHF performance with our Telecoms Tech
software. 4-pole filtering and computer noise isolation for excellent NAME ! 271C&Q
reception. MIC, PTT & KEY TX outputs. Kit £20, ready-made, boxed Radio Amateur
with all connections £40. Available only with TX-3 or RX-4 software. Licence C & G
Also MORSE TUTOR £6, LOGBOOK £8, RAE MATHS £9 for BBC,
CBME4, VIC20, SPECTRUM, BBC LOCATOR with UK, Europe, | | oo [[] Wicro-processor
World maps £10. All available on disc £2 extra. Introduction to
- Television
EN technical software (AR) ==
Fron, Upper Llandwrog, Caernarfon LL54 7RF Radio & Telecommunications Correspondence School
Tel: 0286 881886 12 Moor View Drive, Teignmouth, Devon TQ14 SUN
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ICOM -
~YOU HAVE !
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10W
1€C-575H 100W £1,199
28/50MH1 SSB CW AM FM.

- : . s IC-275E 25W £1,069
1€-726 £089 |C-RTIE £855 1IC-275H 100W £1,039
100KHz — 30MHz

1C-475E 25W £1,185
1C-475H /5W £
430MHz SSB. CW. FM.

HF. SSB. CW (AM.FM). 100W.

THE ICOM RANGE SATISFIES

icom (UK) Ltd.
Dept AR , Sea Street, Herne Bay, Kent CT6 8LD. Tel: 0227 363859. 24 Hour.



Count on us!

‘1. 4__1‘ L ~

HANDHELD

I1C-907 MULTIBAND

MOBILE TRANSCEIVERS

i\

+ 24 SET

1C-228F 25W
IC-228H 45W
FM 144MHz

IC-448E 25W
FM 430MHz

IC-290D 25W
144MHz SSB. CW. FM.

IC-490E 10W
430MHz SSB. CW. FM.

IC-24SET FM 144/430MHz

IC-2SET  FM 144MHz
iIC-12001 FM 2
c 1200MHz £520 |C.aSET  FM 430MH»

IC-2GE FM 144MHz

PRICES AVAILABLE UPON REQUEST  I€-4GE  FM 430MH:
IC-UX19  28MHz  FM IC-32E  FM 144/430MHz

€799 IC-UX59 50MHz  FM

FM (SSB) 144/430MHz IC-UX129  1200MHz FM 1c-ask :M Iz
VARIOUS OPTIONAL FREQUENCY IC-UXS92  144MHz  SSB.CW IC-4SE M 430MH;
UXUNITS INCLUDE » IC-UXR91  RXUnit  FM.AM IC-12GE  FM 1200MHz

TRANSCEIVERS

£415

£295
£310

£265
£299

£399

£275
£310

£365

EVERY OPERATIONAL NEED

Helpline: Telephone us free-of-charge on 0800 521145, Mon-Fri 09.00-13 00 and 14.00-17.30. This service is strictly for obtaining information
about or ordering lcom equipment. We regret this cannot be used by dealers or for repair enquines and parts orders, thank you.

Datapost: Despatch on same day whenever possible.
Access & Barclaycard: Tclephone orders taken by our mail order dept, instant credit & interest-free H.P.
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News and comment from
Glen Ross GBMWR

. satellite which

In the August edition of this column, |
wrote about the problems of repeater
abuse and how little seems to be done
aboutit. | quoted some interesting points
made in a DT} report which seemingly
gave the RSGB the opportunity to
engage in self-policing of the amateur
bands. The idea was that the society
would gather all the evidence, send it to
the powers that be, then the offender
would be warned and, if no notice were
taken of this, would be closed down. It
would seem that if this facility had been
made available to us, the society would
have grabbed the opportunity, adver-
tised it like mad and waited for the
documented complaints to come pour-
ing in.

$o what?
As none of this has happened, |
" assumed that these powers were not
offered to the society or, if they were
offered, had been refused. ‘So’, | ask,
‘who blew it?' The answer seems to be
that nobody blew it and that the society
can actually do these things. Being very
‘British’ and therefore not the sort of
people to advertise their importance ('l
say, just not done, old man!’), they simply
kept a discreet silence about it.

The mole report

Yes, our friendly little mole has been
busy again with the following informa-
tion from the society ranks. | quote, more
or less verbatim:

‘We do already have an agreed proce-
dure which is well established. Under
this the RIS will respond to any cases of
fully documented illegal activity which
are reported to them by the RSGB. Most
reports of repeater abuse which the
society receives do not contain any
information which would stand up in a
law court. | am afraid that, without proper
evidence, our hands are tied.’

The evidence
Now we know the procedure exists and
that it is not being put into operation

owing to a lack of suitable evidence. This
now brings up two further points. The
first is that since the society has not told
us that they have these powers, they are
not likely to get any evidence. Secondly,
they have not told us the type of evidence
we need to obtain so that it will stand up
in court.

Obviously, what we need to have in
RadCom is a ciear-cut statement telling
members exactly what powers the RSGB
now has and which also clearly defines
the type of evidence that is required.

More feedback

You may remember my comment about
the strange burbling noise being heard
around 144.4MHz, a frequency used by
many meteor scatter operators. A packet
message from G4FIK throws some light
on the problem.

After a lot of DF work the source of the
problem was traced to an Economy
Seven switching system, made by San-
gamo Schlumberger. This time-switch-
ing device is used by several electricity
authorities. It contains a receiver which
is tuned to the Radio Four broadcasts on
198kHz and listens for a superimposed
signal which tells it when to switch to and
from the cheap rate. Martin says that
further searches have iocated similar
nasty noises at three other locations and
thatin each case the problem was traced
to the same switching device. He is now
trying to gather as much information as
possible to pass on to the RSGB in the
hope that they will do something aboutiit.
You can contact him QTHR.

Beaconry .

Strange things have been happening
to the 43298MHz beacon at Sutton
Coldfield. People have been reporting a
vast increase in signal strength for short
periods, with changes in apparent fre-

quency and all sorts of odd-beat notes .

and heterodynes appearing. All is
solved.

Someone, and at the moment no one
seems to know who, has launched a new

is transmitting on a
central frequency of 432.88MHz. But
owing to Doppler frequency shifting
effects as the craft moves, the received
frequency varies and so causes the
problems. Doppler shift is well demons-
trated when you hear the change of pitch
to the siren of an ambulance as it passes
you. The new craft takes about two hours
to orbit the Earth and, on a fairly
overhead pass, can bereceived for about
twenty minutes.

Packet matiers

A report from GBADH mentions that he
and G4FPV are now running a packet link
on 10GHz. One thing is for sure, the
system will not be asking for repeats on
packets that have been corrupted
because of collisions; it must be a real
joy to operate that outfit.

There has also been a lot of interest in
just how much privacy there is for
messages that are sent around the
country. Yes, | know that if you send your
message as SP GBMWR @ GB7NUN then,
in theory, it is a private message to me
and is only readable by my TNC.

Simpilistic

It really is not as simple as that though.
What happens as one board passes it
along to the next in the chain? Anyone
who has spent some time monitoring will
know that there is little privacy in that
part of the chain. Also, if | want to be
sneaky and read some other person's
mail, then all | have to do is issue a
MYCALL to the TNC telling it that | have
changed my call to that of the person
whose mail | want to read. The system
will think it recognises me and promptly
send me your mail. The truth is that there
is no privacy on packet.

WT acts

The argument continues: it is an
offence to read someone’s mail under
the various regulations, and you cannot
make use of or divulge such information
to a third party.

This may well be true if you are
listening to, say, a Reuter’s news service,
but does it apply to the amateur service?
The answer, | think, is it does not.
Because under the general licence
conditions anyone is entitled to listen to
broadcasting stations, amateur stations,’
standard frequency transmissions, and
the like. There is no implied confidential-
ity allowed to any of these types of
transmission. The answer seems to be
that, apart from expecting reasonable
standards of decorum from your fellow
amateurs, once you press CONTROL-Z
to send your message it is open to
anyone who cares to read it. About the
oniy thing that SP achieves is to stop your
message getting listed on the contents
of the local bulletin board.

VHF nefs

t thought it was easy to understand the
uses of the VHF nets which operate on
the HF bands, but there is still confusion
as to where they are and how they work.
So let's run it again.
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First the VHF net on 20m. This one can
be found by tuning around 14.34MHz
using USB. There you will hear people
setting up moonbounce skeds, details of
tropo openings, and all sorts of other
news. The net is not run on formal lines,
people simply come on frequency, call
CQ VHF and pass information to whoever
may be around.

The second one is concerned with
people who are not licensed for 50MHz
and who try to work crossband from 10-
6m. You will find this one on 28.855MHz
USB. Listening on this frequency usualiy
gives an early warning of openings on 6m
and is a must for all serious operators.

ém

Good news of more countries coming
up on 6m. ZC4 stations, in Cyprus, are
now allowed on the band, and ZC4MK
has been active from the Episcopi ciub
station  and regularly  monitors
28.885MHz. There are no details so far as
to any power, aerial or other restrictions
that may apply. Turkey was due to appear
on the 6m map early in October when
G3SDL was given permission to operate
from Antalya in locator square KM56IV.

Moving alittienearerhomewe come to
the biggest surprise of all with the news
that the Belgian authorities are going to
start issuing permits for the band. Qur
own power limitations etc, are because
of Belgian worries about TVI, so it would
seem that either there have been no
problems or the Belgian lads are going to

have to operate under some very
stringent constraints. This one is not a
new country but rather news of con-
tinued operation from Gibraltar, where
GM6TKS has been posted for a three-
year period. He will probably be active by
the time you read this.

50MHz analysis

Much of the following information is
from G2AHU and his excellent analysis
report. He starts by saying that August
showed a definite seasonal decline in
the amount of Sporadic-E activity, partic-
ularly from the middle of the month. At
the same time the TEP activity started to
improve, as did F layer propagation; this
was particularly noticeable towards
South America. A particularly good day
in that direction was 24 August when
signals from LU, CX, PY and ZD8
appeared in the late evening and
culminated in the first QSOs between
Britain and Brazil.

Track record
Looking at some specific paths and

-areas, we get the following results for

August. The ZB2VHF beacon was heard
on twenty-five days, with signal
strengths averaging S7. CTIWW and
various EA and CT amateurs were heard
on fourteen days, with signals at about
S8. The 9H1SIX beacon and various
Maltese amateurs were heard on ten
days, with signal strengths consistently
around S6. Scandinavia (which, for our

purposes, includes LA, SM and OH
stations) was available on only four days,
with signals running at around S7.
France, Italy and San Marino did slightly
better with signals at S9 on eight days.

Moving on

Central Europe, which includes
Switzerland, Germany and Austria, was
only available on five days. The Cyprus
beacon, 5B4CY, only appeared on 2
August but Uraguay and Argentina
managed five days each. Greece, Cor-
sica and Algeria all weigh in with six
days. Going South, ZD8VHF, the Ascen-
sion Island beacon, was received on four
days at about S5, as was ZS3JO in
Zimbabwe. The Transvaal ZS6 was heard
on eight days white ZS3VHF, in Namibia,
was heard on no less than seventeen
days with signal strengths ranging from
S3to S9, but averaging out at S6. Reports
of aurora were made on the 17th, 21st and
23rd of the month.

Close-down

Late news is that ZS3JO worked
twenty-seven G stations on 5 August,
three on the 6th, four on the 8th and three
on the 25th, you must be in with achance!
We are now coming into the period when
we usually get very good tropo openings
on the VHF bands, early November being .
excellent year after year. Send your
news and comment to: 81 Ringwood
Highway, Coventry, or contact me on
packet at GB7NUN.

CENTRE ELECTRONICS

Prices below normal trade. Some 10 quantity rate. Send
19p SAE or label for free catalogue. ovansmas 2 mervy courons;
Millions of components: thousands of different lines

* EDDYSTONE ORIGINAL WORKSHOP +
INSTRUCTION MANUALS *

Here are just a few examples of the ones avallable:

Models EC 988 @ £7.50 each, models 1000/1, 1002, 1004 @ £4.00
each, models 1570, 1590, 1830, 1837, 1838 - @ £4.75 each, models 990R,
990S, 1990R, 1990S, @ £5.50 each. Prices include post & packing - UK
only. Overseas enquiries welcome. Please enquire about other
models not listed ALSO about the limited quantity of NEW spares
that we have in stock for many Eddystone Receivers including Dial
Plates, Knobs, Transformers, Valves and many other service parts.

EA12, 770S, 770R, 880, 830 EC964 @ £8.00 each; 960, 910, 770U @ £6.00
each; 730, 850 @ £5.00 each; 920, 504, 640, 680, 358, 950, 930 @ £4.00
each; 940, 909, 556, 659, 750, EC10 @ £3.50 each; 888, 840, 870, 820, 670,
730/1A, 740, 720, EB37, EB35 @ £3.00 each.

* EDDYSTONE RECEIVERS ALWAYS IN STOCK *

COIMPLETE VALVE PACKS AVAILABLE FOR ALL COMMUNICATIONS
RECEIVERS

EDDYSTONE, RACAL, RCA, MURPHY, MARCONI, ETC

ALSO PACKS FOR TEST EQUIPMENT

PLEASE ENQUIRE FOR PRICES

Callers welcome Thurs, Friday, Sat.
Hours 10am-5pm.

345 Stockfield Road, Yardley
Birmingham B25 8JP
021-706-0261

Good prices paid for any Eddysione spare parts, receivers,
equipment etc.

Rechargeable Nickel Cadmium batteries (ex unhused
equipment) AA(HP7) 1.25 voIt 500 mA.........oovrurennnnnn Set of four£2
ITT Mercury Wetted relay 20-60 VDC Coil. SPCo, 2A.....79p. 10-£5
LED illuminates Red, Green or Yellow depending upon
polarity/current. 5 x 2%2mm Face
25p or 100 for £23 or 1000 for £200
10,000 Resistors. 5 to 2 watt. 1Q to 22meg. %% t0 10% NOT a
jumbled mass, but ready sorted into values
£25 collected £29 Mail Order
5mm Red Flashing LED .25p or 10 for £2.25
Watch/Calculator/Lighter etc Mercury Batteries Made by
Ray-O-VAC 10 mixed popular sizes ............ccouneee £1.50, 50 for £5.00
IN4004 or IN4006 Diodes ... 300 for £6.50
KBS005/01/02 3 amp 50V 100V 200V/bridge rectifiers, 35p/36p/
40p. 10 off £3.20/£3.40/£3.70. 100 off £30/£31/£34
Plessey SL403 3 Watt amp, From Bankrupt source, hence sold
as uUNtested..........occmiieniennencine 4 for 60p or 10 for £1.20p
smm LED, clear, lighting hyperbright (600mcd), red up to 200
times brighter (gives beam of light) .......... 25p, 100/£20, 1000/£150
Mullard 5Smm LED, 40 red, 30 green, 30 yellow = 100 mixed ....... £7
‘HARVI' Hardware packs (nuts-bolts-screws-self tappers, etc)
marked 35p retail, 100 mixed packs for £11.
Modern silver/black/aluminium, etc knobs 50 mixed, £6 (sent as
10 sets of 4 + 5 sets of 2 - 15 different type/sizes).

SEND PAYMENT PLUS 19p SAE
Postal orders/cash — prompt dispatch.
Cheques require 15 days from banking to clear.

Cheques drawn on Barclay’s Bank not accepted.
Prices you would not believe before inflation!

BRIAN J REED

TRADE COMPONENTS, ESTABLISHED 32 YEARS
161 ST JOHNS HILL, CLAPHAM JUNCTION
LONDON SW11 1TQ.

Open 11am till 6.30pm Tues to Sat. Telephone 01-223 5016
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MICROREADER

PPLICATIONS
LTD.

[
VISA

A COMPLETE MORSE/RTTY DECODER WITH TUTOR
PRICE £139.95 includes VAT & Postage.

TO ORDER OR FOR

MORE INFORMATION ON
THIS OR ANY OF OUR
OTHER PRODUCTS:-

ERA LIMITED

26 CLARENDON COURT
WINWICK QUAY
WARRINGTON WA2 8QP

ALSO AVAILABLE FROM

CRT: ST HELIER JERSEY
ELECTROMART: NEATH
HOWES KITS: DAVENTRY
RAS: NOTTINGHAM.
STAR: TYNE & WEAR
WATERS & STANTON

( WHAT IS A MICROREADER? )

The Microreader is a small compact unit that allows anyone,
equipped with a suitable SW receiver, to read Morse and
radio teletype signals simply and without fuss. No comput-
ers, interfaces or programtapes are needed. Just connect the
Microreader into the ear or speaker socket and switch on. It
really is that easy. The decoded words appear on the built in
16 character LCD display.

The Microreader has all the necessary filtering and noise
blanking included to allow reception even under bad condi-
tions. This makes it suitable for use with lower cost or home
made sets. Receivers such as the Lowe HF125/225 with their
smooth tuning are ideal. Even the Sony 2001D with its 100Hz
step size will still give very good results. A three colour
bargraph tuning indicator makes precise station tuning simple,
while shift indicators take the guess work out of R'lng.

The main processor in the Microreader is an Intel 8032
running at 12MHz. This makes it fast enough to not only
decode and display the text but also to measure and diplay
the frequency a few thousand times each second. It's even
fast enough to use its own dictionary to check and correct the
text even down to punctuation. The RS232 port in the Mi-
croreader can if you wish be used to send decoded messages
directly to the screen of a terminal unit or suitable computer.
If a permanent record (hard copy) is needed, then just
connect it direcly to a compatible serial printer.

The Morse tutor can send and receive Morse. No more
guessing what was sent at which speed. You see exactly
what is being sent as it's sent and you may repeat it as many
times as you like. The random characters are sent as ten
groups of five characters with precise digital control over
speed, spacing and type. Plug in a Morse key and see what
your sending is really like. Even experienced CW operators
find this feature extremely useful for showing up embarrass-
ing keying faults (especially own name and callsign).

E Ltd. is a manufacturing facility and as such has no
showroom. We do however accept personal callers who may
like to find out more about the Microreader or try one on their
own equipment without obligation. Due to limited parking
during the week we must restrict this to Saturdays only, but

Tel: (0925) 573118 ESSEX

Qlease do ring us first. /

J. BIRKETT

28 The Strait

RADIO COMPONENT SUPPLIERS Lincoin, Tel: 20767
{LN2 1JF)
Partners: J. H. Birkett.

J. L. Birkett.

EX-MILITARY COMMUNICATIONS RECEIVER R210. Frequency 2 to
16MHz in 7 switched bands AM, CW, SSB, FCo, Aerial inputs 80chm
balanced line, long wire or whip, CW filter, BFO, Noise blanker,
complete with 240 volt AC power pack, loudspeaker, headphone jack
and pair of lightweight headphones.

Price £79.80 carr. Mainland only £8.00.
EX-MILITARY COMMUNICATION RECEIVERS TYPE R210
unconverted £50 (carr £6.00).

Air Spaced Variable capacitors 15 + 15pF £2.50, 125 + 125pF £1.95, 10
+ 10 + 20pF £1-50, 200 + 350 pF £2.50, 430 + 530pF £2.50, 200 +220

pF £2.50 200 + 300pF £2.50

Pye Westminster W15FM. 80-110MHz. 10 channel £15.00 (carriage
£3.00).

Oymar 25W. 16 channel FM 80-110MHz £15.00 (carriage £3.00).

With data to convert to 4M.

B ACCESS AND BARCLAY CARDS s
ACCEPTED. L]
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GUINOY ClLug)
UNIQUE NATURIST & ADULT SOCIAL CLUB

Exclusively for liberated and uninhibited
people who want that little extra out of life

Three nightclubs
Informal get-togethers, BBQs, beach parties plus lots more
Many theme nights — dress as you dare
Naughty and exotic cabarets
Monthly newsletters and programme
Quarterly personal contacts supplement
Massage tuition
Invitations to the “Sex Maniacs Ball”
Special events and a chance fo meet people throughout
Britain
STRICTLY PRIVATE
FRIENDLY & VERY DISCREET

ALL FUN LOVING ADULTS WELCOMED
TO FIND OUT MORE YOU SHOULD PHONE

0898 777 613

‘It was an incredible sight'

RERERERY)

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 odult social contact club

[R}]
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This month, let's continue with the
saga of useful ideas for building power
supplies from material that is not what
you wanted but is cheap.

The October edition ended with
information on using more than one
secondary winding to obtain the volts
and amps that you want. What happens if,
even after the horse-trading, you are still
a bit short?

Boosting

The various voltages shown on the
transformer label are only accurate if the
mains voltage is fed to the correct tap.
Now, there is nothing sacrosanct about
these inputs and it is perfectly safe to
feed the normal mains into the pin
marked 240V. Ali that will happen is that
the secondary output voltages will rise
by about 10%, giving an extra 1.5V on a
15V secondary. This may make all the
difference between having enough volts
for the stabiliser to work properly or not.

Remember, though, if you have raised
the voltage by 10% then you should
downrate the current rating by the same
amount so that the secondary wattage
stays within specification. | say you
should because, in fact, most secondary
windings - and indeed the core ratings -
always have more than enough in-hand
to cope with the extra little bit of load.

Exira volts

If after using all the ideas presented so
faryou are still a littie short on volts, then
the answer may be to wind on some extra
turns. Many transformers have sufficient
space between the winding and the inner
edge of the iron core to accept extra
turns without much difficulty.

Now to the method. First of all wind ten
turns of wire, the gauge is immaterial,
around the existing transformer win-
dings, taking the wire between the
existing windings and the core. Now
connect an ac voltmeter to this winding
and connect the normal primary to the
mains. This will show you how many volts
the extra ten turns are providing, and
from this information it is simple to
calculate how many extra turns of wire
you need to meet your extra voltage
requirements.

Windings

Now remove your test winding and
wind on the calculated number of turns,
using some tension to keep the wire
firmly in contact with the existing
transformer covering. You shouid also
ensure that there are no kinks or
damaged insulation between adjacent
turns of wire. Remember that you must

use well insulated wire which is capable
of carrying the current required. When
this is done, connect one end of the new
winding to one end of the secondary to
be boosted.

Tested

Connect your ac voltmeter across the
free ends of the old and new secondaries
and switch on. If the voltage obtained is
less than the original secondary voltage,
then the new winding has been con-
nected out of phase. Disconnect the join
between the two secondaries and
remake it using the other, previously

Flg 1: Method of fitting extra turns

by Martin Williams

free, end. Now check again and ensure
that you have the voltage you were
looking for. Remember that for a
stabiliser to work correctly at full toad,
the voltage into the stabiliser should be
at least4V more than the required output
voltage at full load. To finish the job
cover the new winding with some tape,
and then apply several coats of a good-
quality varnish.

Next Instaiment

Next month, | will look at rectifiers,
capacitors and other mysteries of the
power supply art.

SECONDARY

— )

_—

Fig 2: Theory of extra turns

240V primary

Existing secondary
join

New secondary
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The World of

BY DON FIELD G3XTT

The winter months mean long dark
evenings and plenty of time to sit in the
shack and experiment. Justas well, since
anything to do with computers takes for
ever to sort out! Every application writer
has his own approach, therefore very few
applications can be used intuitively from
the word go. Perhaps one day we will see
some consistency!

Future potential

It will be interesting to see how our
software develops, though at least there
are now some very easy-to-use TNC
driver programs, not only catering for
packet but also the other data modes as
well. If we are to take full advantage of
the potential which these modes offer, it
is essential that they are easy to use.
Mind you, this makes some operators a
little careless, so this month | want to
pass on some hints and tips about packet
operating procedure and the avoidance
of POOP (Poor Operating on Packet).

One of the first lessons to be learned is
to avoid sending frequent and elaborate
beacon messages. | still see plenty of
them about, with long and involved
station details sent every few minutes.
The beacon facility offered by the TNC2
and its clones is useful if used sparingly,
but can cause lots of unnecessary
channel congestion.

| explained in an earlier column about
the need to set up the timing parameters
on your TNC so that your packets were
not corrupted by your radio as it is
switched between transmit and receive.
On the other hand, to set too long a
timing interval will mean that you are
putting out unmodulated carrier when
you could be transmitting useful
information. This slows down throughput
from your own station and causes
channel congestion for others.
Experimentation is important to opti-
mise not only these settings but others,
such as PACLEN (length of packet) to
make the most efficient use of the
channel.

Theideal settings for PACLEN, RETRY
(the number of retry attempts), FRACK
(length of wait before retransmitting a
frame), MAXFRAME (maximum number
of frames transmitted at one time) and
others will vary according to prevailing
channel conditions and whether you are

operating on HF or VHF, in direct
contact, or via one or more repeaters,
and so on.

Some software packages will allow you
to store various combinations of para-
meters which can be reloaded intb your
TNC as required. Despite this, | suspect
that many packet operators find a
combination which suits them when they
first become active on the mode, and
then leave well alone.

Operating procedures

| could say quite a lot about operating
procedures when connected to a bulle-
tin board:

The way in which some operators must
sit and have a cup of tea while thinking
aboutwhich messages they want to read;
their reluctance to change their user
profile to eXpert (yes, just type X),
despite having used the BBS for months;
their insistence on typing messages into
the BBS in realtime, when many TNC
drivers allow you to prepare messages
off-line; their insistence on reading just
one message at a time, despite the fact
that you can ask for up to six or more with
one READ command (depending upon
which BBS software is in use at your local
box); and so it goes on.

All these practices mean that you are
taking longer on the BBS than is
necessary, and are therefore keeping
other users waiting.

Fortunately, a rather different cure is
in sight. As | mentioned last month, the
G8BPQ and GA4YFB software, running
under DESQview, make it possible for
the first time to have more than one user
connected at once so that, unless
demand is very high, you probably won’t
be preventing someone eise from get-
ting access.

Mailboxes

There are, of course, much worse
‘crimes’ where mailboxes are con-
cerned. Every BBS carries every national
bulletin, all local bulletins and personal
mail addressed to its registered users.
Therefore there is simply no need to

connectto one BBS after another, asyou .

will find the same bulletins at each.
Despite this, | often see it happening,
and mailbox DXers getin onthe actwhen
there is a lift in propagation. Mailbox

DXing is downright antisocial, especially
now that the packet channels are getting
so busy.

Another aspect, which is often forgot-
ten when operating packet is the tuning
control! The main packet frequency of
144.650 is highly congested, but it's the
standard frequency on 2m for BBS
activity. This has been done deliberately
to keep '625 and '675 free for other uses.
Therefore, if you are involved in any sort
of direct contact, QSY off '650 at the
earliest opportunity. The wonderfui
thing about packet is that this can be
done without losing the connection.
Even better, of course, aim to have
capability for the other bands in order to
keep off 2m as much as possible.

Finally, keep your transmitted power to
the minimum necessary to maintain a
reasonable datarate and, if possible, use
a directional antenna. This will minimise
interference to other stations and
reduce the amount of interference you
suffer and will lead to increased through-
put. Most BBS stations, by necessity, will
use omnidirectional antennas. There is
no excuse for the rest of us doing the
same.

if you can plead innocent to all of the
above, then you are doing better than |
am! However, as with all things in life we
really shouldn't wait for others to set a
good example, but should make the
running ourselves and hope that others
start to see the light.

{ realise that those of you living inmore
remote parts of the country may be
wondering what ail the fuss is about.
What is all this congestion | am talking
about? Countyour blessings. Those ofus
who live in the South East or in or near
the major centres of population are only
too well aware of the difficuities. In time
more channels may become available on
2m as 12.5kHz channel spacing becomes
the norm and, hopefully, it won't be too
long before we see BBS access being
allowed on 70cm. However, learning
good operating procedures now will
undoubtedly help in future, because
traffic is likely to keep rising to fill the
bandwidth available. | suppose what we
need is some driver software which will
automatically adjust the transmission
parameters to maximise throughput, but
at least some of the factors | have

S
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mentioned will always be up to you, the
operator. :

Incidentally, I'm quite sure there are
other good and bad practices | could
have mentioned. | wili be pleased to
receive any hints and tips to pass on
through these pages.

DOSGATE

| was very interested toreadin arecent
issue of Gateway, the US packet radio
publication, an article by Rich Bono
NM1D about DOSGATE, especially given
my enthusiasm for new ways to use the
packet network. | make no apology for
going into some detail on DOSGATE, and
in the following | have drawn heavily on
Rich’s article (which first appeared in
NEPRA, PacketEar before being picked
up by Gateway).

Rich started the DOSGATE project
aboutseven years ago. He saw a need for
users to understand that packet radio
has a greater purpose in life than simply
being a great big network of PBBSs.
Packet radio promised to bring compu-
ters and radio together, and most users
tend to think ‘PBBS’ when they think of
packet radio. In contrast, Rich sees
packet radio evolving into something
more and of DOSGATE as ‘a ray of light
creeping underthe door that is waiting to
be opened’!

If you are familiar with using an MS-
DOS-based PC, then you are familiar
with the DOSGATE system,as DOSGATE
is the only window between the amateur
packet radio network and the MS-DOS
machine (MS-DOS is the operating
system for IBM and compatible PCs). The
functions that may be performed by a
DOSGATE system are limited only by the
imagination.

Where the typical PBBS allows users to
send, read or forward mail, messages
and files to one another and to the world
atlarge, DOSGATE isnotlimited to these
functions. DOSGATE allows the packet
radio user to access a PC and perform
almost any task, just as if he were sitting
in front of the PC in his own shack. The
user can be in complete control of the
computer and decide which software
application to use. Any hardware avail-
able to the DOSGATE system can be
used by the remote network user.

It takes little imagination to under-
stand the power available to the packet
radio network with one of these
machines. Just think about the applica-
tions that could be made available with a
system that has a 32 bit, 25MHz, 80386
CPU, an 80387 floating-point co-proces-
sor, sixteen Mbytes of RAM and 300
Mbytes of disc storage — not to mention
optical disc drives! This power is avail-
able to any user on the amateur packet
radio network, including users who have
only ‘simple’ computers at home. For
example, C-64s or lap-tops, or even a
‘dumb’ terminal. Of course, all this
presupposes that amateurs with
sophisticated machines are willing and
able to offer them for use to the amateur
world at large, just as many already do by
way of tying up their PCs as mailboxes.

Technically, DOSGATE is a software

device driver for the MS-DOS operating
system,.running on PC-compatible com-
puters. Simply, this means that DOS-
GATE is a software product that runs in
conjunction with MS-DOS and allows the
packet radio world to interface with the
PC via an EIA-232 serial port. Basically,
the computer console (the keyboard and
CRT) is ‘paralleled’ with the EIA-232
serial port. When a remote packet radio
user types something into his TNC, the
data is entered into the system as if the
user had been sitting in front of the
DOSGATE computer and typed the data
on the local keyboard. Similarly, as data
is sent to the local screen on the
DOSGATE system, the same data is sent
out via the EIA-232 serial port in order to
be sent to the remote user via the packet
radio network.

interface problems

The DOSGATE driver is needed to
resolve packet radio interface problems.
All problems are not solved, however,
and there are some limitations. For
instance, most packet radio users have
local echo of their keyboards, so they can
see what they are typing without the
usual packet radio delays. The first
problem is that most DOS systems that
are not designed to be used remotely,
also have local echo of the keyboard. If
you were simply to interface the compu-
ter with a TNC the results would be
unsatisfactory, since the user would see
each character echoed twice, once
immediately as the character is typed
and again asitis echoed from the remote
computer, but delayed by the turnaround
delays of the packet radio network.
DOSGATE attempts to solve this prob-
lem by cancelling the echoing of charac-
ters to the remote port.

All this sounds wonderful but, inevit-
ably, there are limitations. DOSGATE is
tightly coupled with the operating sys-
tem. Any programs that bypass the
operating system and use the system
BIOS or directly access the hardware will
not be compatible with DOSGATE. This
software will still work correctly for a
local user, but the remote user will be
unable to make use of it. Unfortunately,
mainly for reasons of speed, a lot of
current software bypasses the operating
system in this way and, in these cases,
DOSGATE cannot help. Also, any soft-
ware that simply erases the screen or
uses graphics, direct cursor addressing,
or ANSI| escape sequences should be
considered as non-DOSGATE com-
patible. i

Using DOSGATE

By the very nature of packet radio, we
have many different types of userson the
network. Some use C-64s with only forty
columns on their screens, some have
lap-tops with limited LCD screens, while
others use Macs or ATs. This ail boils
down to one thing: for programs to be
usable with the wide range of systems
that appear on the packet radio network,
all software should use only the normal
printable ASCIl character set. This
means no block graphic characters, no

erasing of screens, and no direct cursor
addressing etc. If you wanted to limit
DOSGATE activities to a small group of
compatible computers, then you could
remove many of these restrictions.

So how might DOSGATE be used in
practice? NM1D describes :a system
currently in use in Derry, New Hampshire
(callsign NM1D-2), which consists of the
following hardware: PC-XT with 640
kbyte of RAM; 10 Mbyte of hard disc
storage; 8087 math coprocessor, Kantro-
nics TNC 2compatible TNC; Icom 2m 25W
transceiver; 12V power supply for the
transceiver; and a 2m omnidirectional
antenna.

On-line softiware

The following software is available ‘on
line’ to users: .

AUTOEXAM - Allows a user to ‘take’ an
amateur radio exam from Novice to Extra
class. Generates a different exam for
each session.

SEESATS - Generates realtime output
to show where various OSCAR satellites
are currently located, and can be used in
a prediction mode to allow the user.to
plan for future passes.

GCIRCLE-The user inputs his latitude
and longitude and the program then
outputs a custom great circle bearing
and distance chart for the DXCC coun- .
tries’ list.

DOSMAIL - A simple (not auto-
forwarding) mail system, similar to a
typical PBBS that uses the standard
READ, LIST and KILL commands.

AUTOCALL - An on-line (electronic)
callsign directory that allows the user to
find other amateur radio operators. Type
AUTOLOG NM1D and you will be given
NM1D’s name, address, licence, Class
and previous callsign, if any (I find this
ironic in the light of the heated ‘debate
currently raging as to whether the UK
callbook should be made availabie on
disc).

REPEATER - An on-line database of
repeaters in the focal area. For example,
type REPEATER 146.85 to receive a list of
repeaters on the area in 146.85MHz, or
type REPEATER BOSTON to receive a
list of repeaters in Boston. .

HELP - Type HELP to receive a list of
some of the more popular commands, or
type HELP MAIL to receive help on the
mail utilities.

GAMES - Various text-based adven-
ture-style games that can be played in
realtime.

Applications

Having read all this, you may be
tempted to compare DOSGATE with the
AK1A Packet Cluster software which |
have described here previously. The
difference is that Packet - Cluster
includes several specially written
applications, whereas DOSGATE allows
access to a range of traditional applica-
tion software resident on a remote
machine.

And on that note, | had better wrap up
for this month. Please pass on any items
of news you think may be of interest to
your fellow data enthusiasts.
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THE SOFTWARE FILE

Stephen Phillips
with the second
in his series of
articles giving
software listings
for amateur radio
and electronic
engineering use

This month’s listing is for a program
which will calculate the resistor values
required to build a wide range of T and
Pl-type attenuators. The circuit diagrams
of both types are drawn on screen and a
listing is given of the components
required. If the listing contains any
values of lass than one ohm, then use the
alternative type of attenuator.

Program detalls

This program is written for the 1BM,
Amstrad and similar machines but is
easily portable to other systems. The
section which draws the circuits is
located in lines ninety to 250. If your
machine is not IBM compatible do not
enter these lines, but keep the number-
ing of the following lines as they are
shown. You should also remove the
statements ‘SCREEN 2,1:KEY OFF:' in
line twenty. The program will still give all
the component values but will not draw
the circuit.

Input and output impedances are
asked for in lines 260 and 270 and the
required loss, which must be 40dB or
less, is entered at line 350. Any error is
trapped at line 360.

Matching

If the attenuator is used to match
between different impedances the lar-
ger impedance must be entered first. If
you get it wrong the program will trap the
error (in line 300) and ask you to re-enter
the data. On receipt of valid data the
program will indicate the minimum loss
that can be used for this purpose (in line
350) and ask you to enter the loss
required. This cannot be less than the
minimum loss indicated and if your input
is too low, the program will trap the error
and ask you to re-enter the data (in line
370).

The Program

10 CLS: REM This program is copyright AMSOFT 1989.
20 SCREEN 2,1:KEY OFF:LOCATE 12,15
30 PRINT “This program calculates resistor values for”
40 LOCATE 13,27:PRINT “T and P! attenuators.”":LOCATE 15,12
50 PRINT "It will match UNEQUAL impedances, eg 50 and 75 ohms.”
60 LOCATE 17,16:PRINT “Values under 1 ohm show unusable solution.”
70 FOR T=1 TO 8000:NEXT T:CLS
80 LOCATE 1,25:PRINT “Resistive T and P attenuators.”
90 WINDOW SCREEN (0.0HGN.OS):VIEW(m.10)-(590.90)
100 LINE {0,80)-(550,80):LINE (0,25)-(50,25)
110 LOCATE 5,8:PRINT “In":LINE (50 20)-(90, 30)..
120 LOCATE 6,19:PRINT “R1"
130 LINE (90,25)-(130,25):LINE (130,25)-(130, 40)
140 LINE (120,40)-(140,60),,B:LOCATE 6,31:PRINT “R2"
150 LINE (130,60)-(130,80):LINE (130,25)-(170,25) : :
160 LINE (170,20)-(220,30),,B:LOCATE 8,21:PRINT “R3"
170 LINE (220,25)-(270,25):LINE (300,25)-(350,25)
180 LINE (350,25)-(350,40):LINE (340,40)-(380,60),B _
190 LOCATE 6,55:PRINT “R5"
200 LINE (350,60)-(350,80):LINE (350.25)-(400 25)
210 LINE (400,20)-(440,30),,B:LOCATE 8,45:PRINT “R4"
220 LINE (440,25)-(480,25):LINE (480,25)-(480,40)
230 LINE (470,40)-(490,60),,B:LOCATE 8,65:PRINT “R6"”
240 LINE (480,60)-(480,80):LINE (480,25)-(550,25) -
250 LOCATE 5,72:PRINT “Out”
260 LOCATE 12,20:INPUT “Enter input impedance in Ohms......... "z
270 LOCATE 14,20:INPUT “Enter output lmpedance in Ohms........ mZ2
280 IF Z2>21 THEN BEEP ELSE 320 -
290 LOCATE 14,20
300 PRINT “Output ohms must be equal to or less than input ohms.”
310 FOR T=1 TO 4000:NEXT T:LOCATE 14,20: PRINT SPACE$(55):GOTO 279
320 T=(SQR(Z1/Z22)+SQR(Z1/Z2-1))a2
330 M=10*LOG(T)/2.3025:M=INT(M):LOCATE 16,20
340 LOCATE 16,20
350 PRINT “Enter required loss [“;M
360 IF L<40 THEN 390 ELSE BEEP
370 LOCATE 16,20:PRINT “Loss must not be greater than 40 db.”
380 FOR T= 1 TO 4000:NEXT T:LOCATE 16,20:PRINT SPACES$(55):GOTO 340
390 IF L<M THEN BEEP:GOTO 400 ELSE GOTO 430
400 LOCATE 16,20:PRINT SPACE$(55)
410 LOCATE 16,20:PRINT “Loss must be equal to or more than";M;“db.”
420 FOR T=1 TO 4000:NEXT T:LOCATE 16,20:PRINT SPACE$(55):GOTO 340
430 L=104(L/10):R3=(2#SQR(L*Z1%Z2)/(L-1))+1
440 R1=Z1%(L+1)/(L-1)-R3:R2=2Z2%(L+1)/(L-1)-R3
450 R5=(L-1)/2%SQR(Z1%Z2/L):T=(L+1)/(L-1)/Z1-1/R5
460 R4=1/T:T=(L+1)/(L-1)/Z2-1/R5:R6=1/T
470 LOCATE 18,20:PRINT “R1.......";CINT(R1)
480 LOCATE 19,20:PRINT “R2.......,";CINT(R3)
490 LOCATE 20,20:PRINT “R3......."; ;CINT(R2)
500 LOCATE 18,50:PRINT "R4.......";CINT(R4)
510 LOCATE 19,50:PRINT “RS.......";
520 LOCATE 20,50:PRINT “R6
530 LOCATE 23,27:PRINT “Type R to rerun or E to end.”
540 LOCATE 23,60:A$=INKEY$
550 IF A$="R" OR A$=“r" THEN GOTO 570
560 IF A$="E" OR A$="e" THEN 590 ELSE 540
570 FOR ER= 23 TO 12 STEP-1
580 LOCATE ER,10:PRINT SPACES$(70):NEXT ER:GOTO 260
590 LOCATE 23,20:PRINT SPACE$(50) :
600 LOCATE 23,27:PRINT *“..... Program closed ....."

;"to40db ]...";:INPUT L

a=—=
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RETRACTABLE
MAST CONSTRUCTION

by Alan Malcher G4TPM

Like many radio amateurs, | gained my
‘B’ licence before | sat my Morse exam.
And being restricted to very high
frequencies, | raised my antennas as
high as possible in an attempt to hunt
those elusive DX stations on the conti-
nent.

Using scaffolding poles as a means of
securing a mast is very effective, but
carrying out routine maintenance or
adding another antenna to the mast
requires the help of an army of fellow
radio enthusiasts to lower the mast and
erect it again. Even when the greatest of
care is taken, some damage to the
garden is inevitable.

| therefore decided to construct a
retractable mast which could be raised
and lowered by one person. Since | live
on a hill surrounded by wide open fields,
my antenna also had to be capable of
withstanding gale-force winds.

Prior to constructing and erecting a
mast which can be considered a perman-
ent structure, | strongly recommend that
planning permission is obtained. You
should also inform your immediate
neighbours of your intention, otherwise
you may find your array being blamed for
causing interference in the neighbour-
hood.

The height of your mast can be varied
to suit your particular environment. The
construction is the same for a 25ft or 40ft
mast, but the latter requires more
elaborate guying to overcome the
additional torque encountered during
high winds.

The mast pivots on a 1in diameter bolit
between two steel supports, one either
side of the mast. In fact, these supports
are cut-down scaffold poles embedded
in concrete (see Fig 1). A counterba-
lance connected to the base of the mast
enables it to be raised or lowered by one
person. Weighting the counterbalance is
achieved by making a simple wooden
box, filling it with concrete and embed-
ding the mast into it. Once the concrete
is dry the box can be painted, if
necessary. The principle of how the mast
will pivot is shown in Fig 2.

Drilling the base of the mast

Using a very large drill and file make a
hole for the 1in diameter bolit, upon
which the entire mast will pivot. if the
mast is intended to be more than 40ft
high, then an 18ft hardened steel
scaffold pole should be used as the first
section. instead of drilling through these
hardened steel poles, which is laborious
work, | contacted a local mobile motor
mechanic to carry out some on the spot

welding. Within a few minutes, he had cut
a hole using an oxyacetelene torch; this
only cost about £5.00. There will be no
problems if the hole is drilled but if it has
been cut, you will need to file down the
jagged edges.

To prevent the bolt biting into the steel
when weight and torque are applied
simultaneously, greased steel bushes
must be hammered into the two holes at

either side of the mast. There is a large
variety of steel bushes available from car
spares shops - ask for the type used on
aluminium wheels.

Connecting the aluminium sections
Now that you have completed the base
section, you can now build the rest of the
mast. All the other sections are made of
aluminium, which is obtainable from
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Fig 1: The two steel supports embedded in concrete
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Fig 2: Showing how the mast pivots
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RETRACTABLE MAST CONSTRUCTION
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Fig 8: The pulley system

aerial erecting contractors. Each section
is secured with a purpose-made collar,
also obtainable from aerial erecting
contractors. These collars bolt together
and require no further explanation.

Facia board and tracking

A facia board is attached to the entire
length of the mast and secured in place
with ‘U’ bolts. Ensure that the board is
made of 1'%2in thick wood, since it will
need to take the strain of the antenna
and rotator being buffeted in high winds.
The facia board should be weather-
proofed with yacht varnish to prevent it
warping or rotting.

The iron track used in this project is
made of cast-iron and is available from
manufacturers of up-and-over garage
doors. Although this type of track is
readily available and has been used in
this sort of project before, | suggest that
a few extra pounds are spent on the
heavy-duty commercial variety used to
supportdoorsinfactories and othersuch
premises. Whichever type of track used,
it will have been predriilled by the
manufacturer and is easily secured into
place using 1in wood screws.

Oncesecurelyinplace,ensurethatitis
straight and apply a liberal coating of
grease. It should be noted that the last
screw at the top of the mast secures the
track to the facia board and holds a Yin
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Fig 4: Cast-iron runners

wooden block, which acts as a stop at the
top of the track.

Connecting the carriage to the frack

The carriage carries the antennas,
rotator and coaxial cable up and down
the mast, as shown in Fig 3. We now come
across a slight problem, depending on
the type of antenna rotator used. If the
fitting on your rotator is similar to that
shown in Fig 3, then you will have no
problem. But if it is different, then a little
improvisation is required to secure‘it to
the carriage.

It should be noticed that the two cast-
iron runners slide into the track and that
a further carriage stop is built into the
base of the mast (see Fig 4).

Winches

There are two separate methods of
winching the antenna system up or down
the mast. The simplest method is to
attach a boat winch to the mast (see Fig
§). Alternatively, a dc motor can be used.
Although more expensive the latter can
be operated directly from the shack, so it
is easy to lower your antennas when, for
example, gale-force winds are forecast.
Whichever method is used, the pulley
system is the same.

Pulley system

In this design, | used steel cable with a
braking strain of half a ton. The cable
runs from the boat winch to the top of the
mast and is then guided by a pulley, as
shown in Fig 8. The cable runs down the
front of the mast and the end is secured
to the carriage.

Although the cabie has a breaking
strain that should be more than adequate
for supporting the carriage, some form of
guard must be used to prevent the cabie
whiplashing if it snaps whilst under
tension.
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Another month bites the
dust and we are entering
winter once again with its
longer periods of darkness.
Of course, now we expect
some reduction in propaga-
tion on the higher bands but
an improvementin conditions
on the lower bands from 40m
to 160m. More importantly, it
means that many of us can
relax after the summer
chores of gardening and
exterior decorating. It's now
just a matter of dodging the
paper-hanging to get into the
shack.

| like the winter months as |
can, when work permits, sitin
the shack knowing that I'm
not missing the glorious sun-
shine or neglecting the gar-
den.Becauseit'salot cooler|
can concentrate on working a
few stations on the WAB net
or getting stuck into a contest
or two.

Cursing contesis

Of course, contests are not
everyone's cup of tea and
there are many amateurs and
listeners who curse every
time one is announced. The
main problems are that they
are’ normally held over a
weekend, which is when most
people have their only spare
timeto getinto the shack, and
many are held on more than
one band simultaneously,
often using the whole band.
Naturally, there are operators
who wish to pursue their own
interests in the hobby, such
as regular DXing, operating
their favourite net or simply
rag-chewing, so this is where
the antagonism arises.

Although | do enjoy working
a few contests, | must agree
that it's high time the contest
organisers limited the range
covered to set areas of the
bands, leaving plenty of
space for the general traffic.
Why not impose a 'not above
.200’ rule on 20, 15 and 10m, for
instance?

| know this is an old argu-
ment, but it is still something
that has to be resolved and a
solution is long overdue.

However, as listeners, we

can detach ourselves some-
what from the ‘in-fighting’ and
concentrate more on an over-
all view of contesting.

Preparing for operation

Setting up for a contest is
an essential part of the opera-
tion and can often take as
long as the contest itself. You
should know your receiver
and its capabilities well
enough to limit the setting up
to a quick check shortly
before the contest to ensure
that everything is working
well. Your antenna system
will, | assume, already be the
best you can manage, con-
sidering your budget/loca-
tion, and be in tip-top working
condition.

These things are obvious.
Much more important, if you
intend submitting an entry to
the organisers, is the atten-
tion to the rules governing
the contest and the necessary
paperwork involved in keep-
ing accurate logs and score
sheets.

Rules for contests can be
very complicated, especially
as regards scoring, and must
be studied carefully before
the day. Many otherwise
excellent contest entries
have been disqualified or lost
valuable points by not com-
plying with the rules.

The ‘multiplier’ system
used by most contest organis-
ers for calculating points can
be very involved and a simple
miscalculation can lose an
awful lotof points. Let'stake a
look at a simplified score-
sheet to see exactly what
happens.

Say, for instance, the rules
state that multipliers are in
operation for countries and
bands. During that contest,
you work seven stations in
seven countries on five
bands. Your total score could
be 245 points (6x6x5).
However, if the operation is
broken down (see the table),
you can accumulate ascore of
10,584 points! See how an
error in translating the rules
can make a difference?

Losing just one point in the

SHORT WAVE

TREVOR MORGAN GW40XB

last column can lose you 3,528
points in your total score.

Duplicates

It is obvious that the way to
be in the top scorers in any
contest like this is to get the
highest number of entries you
can in each column, but it is
also important not to get any
duplicate entries.

Duplicates are the pitfall in
contests, the trap to catch the
bloke who doesn’'t check his
entry properly. Although you
can use one sheet to each
band for each country, in a
twenty-four-hour contest you
could finish up with a couple
of dozen sheets; checking for
duplicates each time you hear
a station will waste valuable
time. Even using an ‘idiot
board’ with everything laid
out as the sample chart would
take a lot of checking.

This is where the computer
really comes into its own and
saves an awful lot of
headaches. During the con-
test, you can concentrate on
the job in hand, getting as
many stations as you can on
the bands in use without the
need to check for duplicates.
After the contest, you can
feed the computer with the
details and let it find the
duplicates for you. When you
make up your entry forms, you
can be sure there are not any
duplicates which will lose you
points.

Any good filing program
could be adapted for this

purpose or you could write
one yourself if you are
reasonably competent. (A
suitable program by Mike
Ribton, ILA 328, for the Spec-
trum is available from the ILA
for £1.50, with a program for
‘Bearings and distance’ on
the same tape.)

‘New’ stations available

This may all seem very
complicated and a waste of
time if your interests do not
include contesting, but con-
sider for a moment. If you are
an enthusiastic listener or
just an occasional DXer, you
may well find that you can
hear and log a great many
‘new’ stations that are not
around at other times, at
least, not at the times you are
usually listening.

Contests can take place
over a few hours or a whole
weekend and, during that
time, stations that may
normally spend only an hour
or so a day on the air will be
available to be logged. Also,
some club stations uyse either
their official club callsigns or
special ones during contests,
so these are worth looking
for. Therefore, even if you are
not interested in entering the
contest, you can still use it as
a vehicle for your listening.

A final point about entries
to major contests. Some
organisers prefer dedicated
contest forms (the RSGB, for
instance). These forms are of
a standard format which

Rules: points are 1 for each station heard. Multipliers are 1
for each country heard on each band.First logging only
counts on each band.
80 40 20 15 10

GW4XX 1 1
DL1XX 1 1 1 1
OK7XX 1 1 1
UASXX 1 1 1
ON4XX 1 1 1
LABXX 1 1 1
PAOXX 1 1 1

7 x 7 x 4 6 x 3 x 3

= 10,584 points
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SHORT WAVE LISTENER

#

makes it easier for the judges
to check the scores, saving
them alot of time. You can get
these forms from the
organisation concerned.

Normally, contest stations
are not interested in QSLing,
so unless you have something
very unusual to report, don't
bother to send cards.
However, | have known a
listener to log a contest
station over the whole period
and send a checklog which
was appreciated.

Alming for awards

Award hunting is another
side of listening that has its
devotees and many readers of
this column have entered for
awards promoted over the
years. Once again, it's a
matter of personal prefer-
ence and not everyone is
prepared or able to put in the
time and effort necessary.

As with contesting, itis very
important to study the rules of
the game. Although not as
involved as contest rules,
awards attract their own scor-
ing systems and your entries

must be correct.

The date, time, frequency,
mode and report format is
usual but the rules should be
checked for anything that
may be peculiar to that
particular award.

Prefixes

For some reason, prefixes
seem to confuse people. The
prefix is the ‘designator’ of a
callsign, it denotes the loca-
tion of the station. For the
most part, the last three

-letters are the actual station

code or suffix and the first
partof one or two lettersand a
number' are the prefix. So,
GWAd4 is the prefix or designa-
tor (GW = Wales - full ‘A’
licence) and OXB is the
station code.

For award purposes, the
usual rule again is no duplica-
tions, so if you have logged
GW4 on a band, it should not
be repeated, regardiess of
the suffix.

In the UK and most other
countries, the number in a
callsign denotes the type of
licence issued. For instance,

JAVIATION
Specialists in VHF/UHF Airband equipment

We carry in stock one of the widest ranges of scanning
receivers available and can offer expert advice on all
matters aviation wise.

New MVT-5000 H/Held 25-550/800-1300 - PLEASE CALL FOR PRICE
New MVT-6000 Base 25-550/800-1300 - PLEASE CALL FOR PRICE

AOR900 Leather carry cases and Spare Battery Packs also in Stock

Latest UHF airband frequency list: £2.00
VHF airband frequency list: £3.00

JAVIATION
Cariton Works, Cariton Street, Bradford BD7 1DA
Telephone: 0274-732146 Fax: 0274-722627

the course of your choice.

Electronics

Basic Electronic Engineering
(City & Guilds)

|
]
. Electrical Engineering
. Electrical Contracting/installation
!

Course of Interest:
Name:

MAKE YOUR INTERESTS PAY!

More than 8 million students throughout the worid have found it worth
their while! An ICS home-study course can help you get a better job, make
more money and have more fun out of life! ICS has over 90 years
experience in home-study courses and Is the largest correspondence
school in the world. You learn at your own pace, when and where you
want under the guidance of expert 'personal’ tutors. Find out how we
can help YOU, Post or phone today for your FREE INFORMATION PACK on

Radio, Audio and TV Servicing

Radio Amateur Licence Exam

(City & Guilds)
Car Mechanics ]
Computer Programming 1
GCSE and A" level subjects "
I

P. Code i

! Address: :
l htumﬂomlCotrupa\doneosa\oolsDoptEan 312/314 High

Street, Sutton,

SMI 1PR, Tei: 01-643 9568 or 041-221 2926 (24 hr)
- an

- D D D S R W J

‘A’ or full licences in the UK
are 2, 3,4, 5and 0, while ‘B’ or
restricted (144MHz and up)
licences are 1, 6, 7 and 8.
Other countries have similar
arrangements for -different
licence grades.

There is a huge number of
awards available to the inter-
ested listener. They range
from the very simple ones
principally aimed at promot-
ing clubs or organisations to
the more complicated ones
promoted by national
societies.

Books are available from
the RSGB and other sources
with full details of awards
available.

Japanese award

An interesting award from
Japan has just been brought
to my attention.

The award is presented for
confirmed loggings  of
Japanese ‘prefectures’. The
‘A’ award is for ten prefec-
tures and the ‘B’ award is for
five. A log extract giving the
usual details with seven IRCs
should be sent to: Tuyoshi
Ohashi, 62 Sakuraoi, Yoro-
Gun, Gifu, 530-12, Japan.

The prefectures are Aichi,
Chiba, Gifu, Hyogo, Kana-
gawa, Kyoto, Nagano,
Okayama, Shiga, Shimane,
Shzuoka, Tottri and Yama-
nashi.

Thanks to Hitoshi Ohashi
JA2-8764 for the information.

Award winners

Our latest award winner is
Clitford Tooke G1516, of
Rayleigh, who claimed the
ILA Lifeboat award. This is
offered for logging 100 sta-
tions based intowns inthe UK
that support a lifeboat ser-
vice. It is not an easy task, as
Clifford will verify, but after
some hard listening over
nearly two years, he got his
claimin and it was a pleasure
to present him with his trophy.
Well done, Cliff!

Our hearty congratulations
to Dave Burt EI982/G, of
Bideford, who succeeded in
winning the lan Morris Memo-
rial Trophy via the IRTS by
being the SWL with the
greatest number of con-
firmed reports in the year; a
total of sixty-four countries.

Luciano Marquardt of Here-
ford is still in there pitching,
and has logged some nice
stuff with D44BS, 5H3ZW,
N7JJQ/P/DU3, TR8SA, PP5JD
and LU4AA on 10m, HC2AQ on
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15m, JX7DFA, JF2JYH,
UJBJCM and VK2QK on 20m
and HG89HQ on 40m.

Geoff Hughes of Chelsea is
one of those with a new
callsign to celebrate. After
taking his Morse test, he now
has GOLUJ and hopes to be
around the bands with his
Swan SS200, linear and
dipole. Well done, Geoff!

News from the RSGB

Well, the proposed new
novice radio licence is in the
news and the RSGB is ‘ban-
ging the drum’ for its
introduction. This may mean
that more listeners will be
tempted to get the ticket.

{ am all for promoting the
hobby, but | have found, as
one American was reported
as saying, that if a million
licences were given away at
the entrance to the World
Fair, very few would ever be
put to use and of those, even
fewer would continue to be
used after a year.

People who become inter-
ested in radio tend to do so
regardless of outside influ-
ence rather than because of
it. The trouble nowadays is
that youngsters are so tech-
nically crientated that a ‘sim-
ple’ thing like radio hoids

Jittle interest.

The RSGB has announced
that it will be holding its
International Convention and
Exhibition on 21-22 April 1990
at the NEC in Birmingham.
Many of you will remember
the 75th Anniversary Exhibi-
tion, and we hope this eventis
as successful. With any luck
the listeners will be repre-
sented by yours truly.

SWL in Peland

Finally, news sent in by
Dines Bogoe OZ1CFV of an
SWL club in Poland. Remark-
ably announcing itself as the
only SWL club in the world
(where have they been?), it
offers awards for DXCC and
WAZ. Membership is open for
ten IRCs. Letters to Kazimierz
Czech, Ul Gornicza 36/6, 44-

300 Wodislaw S1, Poland,
should bring interesting
replies!
Sign-oft

Well, that's it for this month.
Our final for 1989 will include
some useful Christmas gift
ideas.

Reports, please, to 1 Jersey
Street, Hafod, Swansea SA1
2HF.
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DESIGN

AND USE OF DIP METERS

by Joe Pritchard

One of the most useful pieces of test
gear that an amateur can possess is
undoubtedly a dip meter, also called a
grid dip oscillator, dip oscillator or GDO.
What other single piece of equipment
will allow you to roughly align receivers
or transmitters, tune aerials, provide a
low power modulated or unmodulated
RF signal, calculate the values of
capacitors or inductors and act as a
transmitted field strength meter? Other
uses are limited only by the imagination.

What exactly is this marvellous piece
of kit, and how can we build and use one?
Inthis series I'll be showing you the basic
principles of design and use of dip
meters.

A short history lesson

A simple physical effect is at the heart
of the dip meter, that of resonance. if you
have an LC tuned oscillator, the fre-
quency of which is made variable via the
adjustable capacitance, and you loosely
couple it to a tuned circuit, the resonant
frequency of which is within the range of
the oscillator, the tuned circuit will
absorb power from the oscillator as
resonance is passed through (see Fig 1).
In the good old days of valves, a meter
connected in the grid circuit of the
oscillator (Fig 2) would show a dip in its
reading as resonance was passed
through and power was lost from the
oscillator to the tuned circuit. The dip
given by such a circuit would be quite
sharp, because the meter applied very
little loading to the tuned circuit.

The accuracy with which the dip is
determined depends largely on the
depth of the dip, and this in turn depends
upon the Q of the tuned circuit and the Q
of the tuned circuit under test. The Q can
be reduced by overclose coupling of the
dip oscillator coil to the circuitunder test
or by the meter used to monitor the dip
applying heavy loading to the tuned
circuit.

A valve oscillator as shown in Fig 2
doesn’t suffer from the latter problem
owing to the high impedance applied to
the tuned circuit via the grid connection
of the triode valve, but the former
problem can only be solved by skill in
use.

The frequency at which the dip
occurred could be read off a calibrated
scale, and so the resonant frequency of
the circuitunder test can be measured. If
the capacitance or inductance is known,
the other value can thus be calculated.
Aswell asbeingusedin anactive mode, a

dip osciliator can be used in a non-
oscillating mode as a field strength
meter to indicate the frequency of
another signal source.

Modem circuits

With the advent of semiconductors,
transistor oscillators were soon put to
use, but the name ‘grid dip oscillator’
stuck.

Bipolar or field-effect transistors can
both be employed in modern dip oscilla-
tor circuits, and good results can be
obtained from either type of transistor.
The performance of a dip oscillator
depends mainly on two things: the type
of oscillator circuit used and the means
of measuring the dip at resonance.

The oscliliator design
Spectral purity

Any oscillator used as the heartof adip
oscillator must have an outputfrequency
that is spectrally pure - that is, contain-
ing only one frequency. This means that
the oscillator must not generate any
harmonic frequencies, and so in practi-
cal terms we're talking about a sine-wave
oscillator. This is essential because if a
signal was generated that contained
harmonic energy, a tuned circuit tuned
to the harmonic frequency being tested
with the dip oscillator would absorb the
harmonic energy, and would thus cause a
dip on the meter which would be
indistinguishable from that caused by

-
OSCILLATOR =%c L 7‘-_.!
/ |

Tuned circuit
under test

Flg 1: LC tuned oscillator
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Flg 2: A valve oscillator with a grid circuit
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DESIGN AND USE OF DIP METERS

——TUNING

H; 3: A typical dip meter

the fundamental frequency generated by
the dip oscillator.

Tuning range and the tuned circult

The oscillator must, of course, be
tunable! The tuning range of the oscilla-
tor is set by a variable capacitor and a
range of plug-in coils. For practical
purposes, it's often useful for a coil to
cover a fair range of frequency. For
example, a commercial dip meter may
cover the range 100kHz to 250MHz with
five coils. Owing to the physics of the
tuned circuit, the frequency range in
terms of number of megahertz covered
by a coil won’t be the same for each coil.
For example, the coils at low frequencies
will cover a few hundred kilohertz whilst
those in the low short range frequencies
may cover a few megahertz and those at
VHF frequencies will cover a few tens of
megahertz. On commercial dip meters,
the tuning scales are very much ‘ball
park' figures, especially at higher fre-
quencies.

A slow motion drive on the variable
capacitor is most useful in determining
the precise position of the dip. I've
already mentioned that the Q, or ‘good-
ness’ of the tuned circuit is important;
the coils should have as low an electrical
resistance as possible, and should be
wound on low loss materials and in such
away as to minimise losses. Owing to the
role of the circuit in testing other
circuits, the coil must be positioned in
such a way so as to allow it to be brought
into close proximity with the circuit
under test. A typical arrangement to
allow this is shown in Fig 3. In addition,
coils in dip meters are air-cored. Ferrite
cores aren't used.

One problem that you need to bear in
mind whilst winding coils and producing

—0 +V
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Flg 4a: First example of an oscillator circuit
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Flg 4b: Second example of an oscillator circuit

a suitable means of mounting is that of
self-resonance, especially at VHF fre-
quencies. The sockets used for coils and
the wiring leading from the coil to the
variable capacitor and oscillator circuit,
may be resonant at particular frequen-
cies in the range covered by the dip
meter. Thus, spurious dips would be
introduced if these resonances were
present.

Unfortunately, there are going to be
some resonances like this in any piece of
equipment. The best way to reduce the
problem to manageable proportions is to
minimise the length of connections, thus
pushing any self-resonances into areas
of the VHF spectrum preferably not
covered by the GDO.

Mechanical construction
The tuned circuit and oscitlator circuit
must clearly be mechanically robust and

there shouldn’t be any possibility of
vibration or movement causing detuning
of the circuit. This would cause the
frequency generated by the GDO to vary
should the oscillator be moved around.
In addition, you need to be careful about
such effects as ‘hand capacitance’,
where the movement of the operator’s
hand near the tuning control of the
oscillator varies the oscillator tuning.
This is best dealt with by building the
oscillator into a metal case, which wiil
screen the oscillator and tuning capaci-
tor from detuning in this way.

Output level

The output level of a GDO should be
fairly constant across the range of
frequencies covered, and it's often
useful if the output level can be varied by
asimple control. This allows you to testa
wide range of circuits without the risk of
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overloading the circuit under test. It also
makes comparative readings at different
frequencies more straightforward, as
you don’t have to constantly adjust the
output level to obtain a particular meter
reading at a new frequency before
looking for a dip at that frequency.

The active device
Oscillators used in GDO circuits can

be based around bipolar, FET or MOS-
FET transistors. Your first consideration
must be whether or not a transistor will
operate at the frequencies of interest -
no point trying to build a GDO for VHF
using a 2N3055 power transistor!

For bipolar transistors, the Ft para-
meter in the transistor's specifications is
the one to watch. This is the ‘Current
Gain - Bandwidth Product’. In simple
terms the higher the Ft parameter the
higher the frequency at which the
transistor can operate will be. For low
frequency GDOs, the common 2N2222
transistor can be used, and some good
specimens of BC108s or BC109s may
work quite well up to 10 to 15MHz. In my
experiments, I've never got good results
from these transistors above this fre-
quency. A good choice for generalk
purpose use in GDOs would be either the
2N2369FA or, preferably, the BFY90. The
latter has an Ft parameter of over 1GHz,
and so will work well into the low UHF
frequencies! Regarding FET devices, the
internal capacitance must be as low a
possible, and for low frequencies the
2N3819 FET will work. For general-
purpose usage, the 2N5486 FET will work.
The 40673 MOSFET will work up to about
60MHz, and for higher frequencies the
3N202 will work.

One thing that you need to be cautious
about here is that parasitic oscillations
don'tstart, especially if the active device
can work at VHF or UHF. Any self-
resonances in the circuit, as might be
caused by the wiring to the coil and
tuning capacitor, may allow these parasi-
tic oscillations to take place if there's
enough stray feedback in the circuit. So,
when you build the circuit take care to
minimise the possibilities of stray feed-
back. More on this next month.

Finally, the device chosen will have
some impact on the Q of the tuned circuit
and thus on the dip given at resonance.
The FET devices will not load the tuned
circuitas much as bipolar devices,and so
will give a better dip.

Figs 4a to d show some possible
oscillator circuits. One interesting point
about the circuits in Figs 4a and 4b is
that to ensure constant feedback at all
frequencies of operation, the feedback
capacitors need to be combined with the
coil assembly. This is so thaton plugging
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Fig Sa: Micrometer connection

Fig 8b: Micrometer connection to the oscillator
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DESIGN AND USE OF DIP METERS

in a new coil, new feedback capacitors available for a couple of pounds, and are The signal from a detector circuit such
are plugged in as well to give the best suitable for this sort of application. as that used in the metering arrange-
results over that frequency range, and 2. The LED ment shown in Figs Sa and b drives a
thus keep a fairly constant output level An LED can be fed by a circuit such as  voltage controlled oscillator in such a

over the different frequency ranges. that in Fig 6. Here, the LED is exting- way that a dip corresponds to a drop in

In each circuit, feedback components  uished at the dip frequency. Personally,| the frequency of the audio oscillator.
are shown with a letter 'F’, and L and C  don'tlike this sort of detector device as | Again, | find that | cannot accurately
indicate the tuned circuit. Point ‘M’ in  find it more difficult to detect slightdips determine a dip by this method.

each circuit indicates where the meter- with an LED than with a meter, but it has However,

this method of determining a

ing circuit is connected. the advantage of being cheaper and is dip is invaluable for blind amateurs.
also easier to build into a small case. Next month, I'll get on with the
The metering circuit 3. Audio indication construction of a practical dip meter.

The word ‘metering’ might be a

misnomer here; what we need is simply
some sort of indicator to determine
whether a dip has been detected or not.
Three techniques are in common use:
1. The meter

in this method, a microammeter is
¢onnected in one of the configurations .
shown in Figs 8a and b and is connected Flg 6: Feeding
to the oscillator at the pointshown bythe | the LED
letter ‘M’ in Flig 4. It is common for a viaa
variable resistor to be included in this circuit
metering circuit to allow the sensmvnty
of the circuit to be varied.

The use of an active device, as shown
in Fig 8b is valuable, because such a
metering circuit will not load the oscilla-
tor as much as a direct meter connection

and will offer greater sensitivity. ‘VU'
meters designed for use in tape recor-
ders and other audio equipment are

QoV
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equipment or advertise your ‘wants’.

our order form.

CLASSIFIED ADS CAN WORK FOR YOU
We are plusod to be able to oﬁnr you the opportunity to sell your unwanted

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. Weg wlll accept ads not on

FREE CLASSIFIED ADS

Send to: Amatewr Radio Classified Ads,, Sovereign House, Brentwood, Essex

CM14 4SE.

DEADLINE 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.

FOR SALE

B Yaesu FRG7, good condition, £140.00. Tel: (0272)
685210

B BNOS power supply, 12/40A, £150.00. Black Star
frequency counter, 5Hz-600MHz, £50.00. Welz SWR
and power meter, SP300, 1.8-500MHz, 1000W, J
Sensons, £50.00. 1000W dry dummy load, £25.00.
Trio MCG60A base mic, £30.00. Tel: (0689) 58825, or
(0836) 679393, ask for Rodney

8 Sony 2001 World Radio, FM/AM SS/CW cover-
age (SW 150-29995kHz continuous coverage),
excellent condition, £95.00. Amstrad PCW 8256
computer with printer, unwanted gift, in original
box, not used, £280.00. Tel: (0245) 322082 evenings
or weekends

@ Trio R2000 Rx, good condition, all leads and
switches, plus Jaybeam TB1 and 2m Tonna
antenna, both with cable, £400.00 no offers. Write
to: W Abbey, 21 Moat Close, Bramiey, Nr
Basingstoke, Hants RG26 5AD

8 Panasonic radio RF-9000, FM/LW/MW/SW,
phase-locked loop synthesiser, as new, originally
cost over £1,000, offers? Tel: (0436) 74532

W For NRD525: 1.8kHz CFL 218A crystal filter,
excellent steep-sided response, £70.00. NRD ST3
communications headphones, made for professio-
nal marine use, £45.00. Icom CC5 world clock,
£25,00. Active antenna for HF-225,£12.00. Alt boxed,
as new, carriage extra. Tel: 01-570 5603 evenings
B Jaybeam five-element folded dipole Yagi 2m
boom, length 1.6m, good condition, £15.00 ovno. 2m
linear amp, 10W in, S0W out, from Micro Mod, with

preamp, mint condition, £55.00 ovno. Antenna
rotator 200XL, plus control box, 220kg torque,
vertical load 45kg, with three-core cable, mint
condition, £30.00 ovno. Mark. Tel: 01-571 1609

B8 National Panasonic CCTV system, with monitor
and three cameras, all new, unused, sensible
offers considered, cash or swap for WARC band
linear amp and/or other ham gear. Tel: (0295)
253407 between 8.00pm and 9.00pm

B Kenwood TS-680S, HF 6m, complete with
Adonis 5039 comp mic, only six months old, £700.00.
SP430, £20.00. RN 6m, 25W amp, £40.00. RN 6m
preamp, £15.00. SEM 6m tranzmatch, £15.00.
Skyking rotator, £15.00. Three-element 6m met
Yagi, £20.00. SEM 2m preamp, £5.00. Twelve-
element ZL 2m beam, £5.00. Will split or £880.00 the
lot. Tel: (0483) 233991

[ WANTED e avae
B General-coverage communications receiver,
150kHz to 30MHz, AM/SSB and FM, if possible. Tel:
(0533) 777636

B Heathkit modulation meter, any condition. Tel:
(0705) 461769

@ FDK-750: spare boards or parts to repair muiti-
rig (faults mostly intermittent). Also, technical
handbook for 430 expander unit. | have CRT
diagrams, so any information on same will be
helpful. Also need spare output transistors. Send
photocopies, postage refunded. Write to: George
Haylock, 28 Longlands Road, Sidcup, Kent DA15
LT

B Pre-1950 QSL cards (postally used) required by
collector,also postcards related to radio, wireless,
wireless stations etc. (No comic cards). Please
contact with price required. Te!: (0674) 76503

B Early Cobra or President AM, SSB, CB radio for
conversion. Write to: PO Box 16, Heaton, Newcas-
tie-on-Tyne NE6 4AL

B | have found my copy of Camm’s 1949 issue of
Wireless Colls, Chokes and Transformers. If the
reader who needed copies of missing pages some
months ago still needs them, contact me via post. |
will supply copies at cost price plus post. Need
operating instructions for Grundig TD24L automa-
tic de luxe ree! to reel recorder, pius circuit and
any service data for Teieton TF182 eight-band
large portable. Write to: M Shepherd, 66 Wester-
land Avenue, Canvey Isiand, Essex SS8 8JS

@ Practical Wireless 1930-1960s, Radio Construc-
tor and Aero Modellers 1930-1960s. Any radio
books by George Newnes. Plan of simple all band
160 to 10m converter with IF out, 160m all
transistor, good price paid. Write to: Savage, 7
Weyhill Close, Park North, Swindon, Wiltshire

@ Manual and service sheet for Yaesu FRDX400.
Tel: (0298) 77007

B Ex-WD19 set with accessories. 1155 with mains
power supply. Two FM CB radios: one BAS2, one
mobile. BAS2 and mobile CB aerials. Carriage
arranged. Tel: (0326) 240781

@ Sony CRF-330K or 320 radio, also Panasonic RF-
9000 Rx, cash paid. Must be mint and sensibly

priced. Tel: 061-743 1570

FREE CLASSIFIED AD FORM

For Sale

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
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TURN YOUR SURPLUS

IC's TRANSISTORS etc, into cash, immediate
settiement. We also welcome the opportunity
to quote for complete factory clearance.

CONTACT:
COLES-HARDING & CO
103 South Brink, Wisbech, Cambs
TEL: 0943 584 188/Fax. No. 0945-588844
Est Over 10 years

USED AMATEUR EQUIPMENT?
| buy, sell and exchange
For the deal you've been looking for, phone Dave, GATNY,
anytime on (0708) 8462841 or (0834) 201530 Som-7pm
Tues:Sat or send SAE
personal collers by appoiniment please
G4TNY Amateur Radio
UNIT 14, THURROCK COMMERCIAL CENTRE, JULIET
WAY, SOUTH OCKENDON, ESSEX, RM15 4Y0,

TAR

Aerials & Lashing Equipment

®, Amatew &
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T&R Ceftalogue

FOR FREE COPY
JUST SEND SAE 9V2x62

TAR COMMUNICATIONS
King Willlam Street, Stourbridge,
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= 0384 390944
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1GCOM
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Alan Hooker
Electonics

42 Nethernall Road, Doncaster Tel: (302 325690
Open Mon-Sat 10-5pm Closed Thursdays

MILITARY SURPLUS EQUIPMENT MANUAL

Giant collection Military Equipment Circuits/Data.
Only £8.80 including Post/Packing. Or LSAE Index
Just one of many unique Repair and Data Guides.
LSAE for your FREE catalogue.

WORKSHOP SERVICE MANUALS
Available for most Audio, Amateur Radio, Televisions, Video
Recorders, Military Surplus, Test Equipment etc. LSAE

Enquiries, state Make/Model etc.

URITRON (AR}
8 Cherry Tree Road, Chinnor, Oxfordshire OX9
4QY Tel: (0844) 51694

Selectronic

Radio_comm unications 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

RADIO

AGRIMOTORS
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MERTON GARAGE AND POST OFFICE, MERTON.
Ne OAKHAMPTON, DEVON EX20 3D0Z
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TO ADVERTISE IN THIS
SPACE CALL MARIA ON

0277 219876

DIRECT ELECTRONICS
ELECTRONICS COMPONENT SPECIALISTS
627 ROMFORD RD
MANOR PARK, LONDON E12 SAD
Tel: 01-853 1174
Mon-Sat 10-6pm/Thurs 10-tpm
We stock a large range of TV & Video spares
Personal callers only

ASHTON-U-LYNE MAIL ORDER
AND RETAILL

{PROCOM‘EIectronlcs

ELEOTRONIC DISTRIBUTORS

Specialising in Electronic Components
and Surplus Open Mon to Sat

13 Clarence Arcade G7ARR
Stamford Street, Ashton-U-Lyne, Lancashire
OL8 7PT Tel: 061 343 2782

A.C.S. SYSTEMS
AMATEUR RADIO — COMPUTERS —
) SOFTWARE x

PC-PAKRATT: IBM-PC Software for the PK232.....................e. £19.08
PK-FAX: 1BM-PC FAX for PK232 [
MACRATT/FAX: PK232 Driver ongum for Apple Macintosh

COMM-PAKRATT: Commodore 64/128 Software for PK232...£00.98
COMM-FAX: Commodore 84/128 Software for PK232....
COMM-FAX-CT: As above but unrldzo manuat only..
PK-232/88C: BBC lor the
PK-88/CBM: C for the PK-88
PK-88/BBC: 88C br the PK-88
TNTERM: Advanced Software for the BBC
me 7 Mods Imcm%.nt TNC, inc manual cabl
t Packet Radio TNC (new ROM avsil (3]
FAX OP‘TI N: Older PK232 upgrades, manual cable ROM.....
AMIGA-FAX: TX-RX Facsimile System (now cased unit).... C100.98
AMIGA-SSTV: TX/RX SSTV System for Commodore Amigu

Lo nd

AMIGA FAX-SSTV: Software on disc only (no interface)....... £80.98

MET-1: SHF Weather Satellite Receiver (SAE INFO)..........

TWR-3: Micro Weather Station with Anemometer (SAE INFO’!' -
21

PCW:18M PC ov Campntlblo Waeather Station

PCWGRAPH: Extended Sof

ttware for PCW
ROM1989: New upd

above

ate ROM for PK232 (CW ident etc)..
8C1200: 120 CPS 80 Col Printer no NLO
SC1500: 180 CPS80 Col Printer with NL
STAR LC10: 80 Col Multi Font NLQ 144 CPS
STAR LC24-10: 24 Pin Low Cost Multi Font
AMIGA A500: 1 Meg Drive Free Moduiator

mmmkﬂammﬂusw .. TBA
HF 125: General Coverage HF Receiver (ask for spec sheet)... uu

WH ARE NOW NA' APPOINTED DEALERS: AMR 1

M STOCK
ATARI ST PK232 Software (all modes) Triple Screen (PD}...... £6.00

psss....~

ALL THE SUPER
BARGAINS
ARE ON THE
INSIDE FRONT
COVER

ACS SYSTEMS ARE PLEASED TO ANNOUNCE THE
OPENING OF THEIR NEW EMPORIUM {N MOUNTAIN ASH
(20 MINUTES FROM CARDIFF)

CALLIN, WENDY MAKES THE COFFEE‘ SOME OF THE
AMES WE SUPPO

ATARN 1 ANBGA m \neo STANDARD :
STAR : (UNIDEN : TOP FLOOR FOR COMPONENTS KITS AND
HEAVY GEAR!!
30 COMMERCIAL STREET, MOUNTAIN ASH.
TEL: 0443 476040

G.W.M. Radio Ltd

40/42 Portland Road
Worthing, Sussex
Telephone: 0903 34897

Many bargains
insurplus
equipment

available for
callers.

JAPANESE Ic’s (PART OF OUR RANGE)

AN717.€2“ BAS408 £2.20. NA1377€220 HA1302 £2 50, HA 1394 £2.98,
NA1”€27§ A 13001 ﬂ“ MLBAG“,H %0, £1

£295 TA7283 €24 ;c
%_}J@PCHH 1.10, UPC11& £1.10 UPC11“ £2 50, UPC".Q&

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 JS24, Tuition House, London SW19
4DS. Tel: 01-947 7272 (9am-5pm) or use our
24 hr Recordacall service 01-946 1102
quoting JS24

\ UPC1263 P1277 €278, UPC1270 £2.
£3.00 UPC1394 1.8, i
0D 60p POST AND PACKING AND THEN ADD 15% VAT TO TOTAL Resistors 1/4w 5% carbon E12 1p 1% metal flim 3p
TPOWELL 16 PADDINGTON w2 1L Resistor pack 85 ditferent E
1600-FI 10AM-5P, SAT SAN- 12 NOON. o -
B (L:EEI.Q ties :s’mm 1p sach per 1000 $£49.50 per 1qnoo
ACCEBVIBA. TELEPHONS ACCEPTED OVERN £8.00
motor 4 phase 12v 7.5’ step 50 chms. .

ETESON ELECTRONICS

188 Lower Green,
@ @ , Blackpool
Tel: (0253) 888107

Open: 9.30am - 12.30, 1.30 - 5.30. Closed Wed & Sun.
Etectronic Component Specialists.
A wide range of el i IC’s, cap
transistors, resistors. pluas and sockets etc.

IAN FISHER COMMUNICATIONS
OF STANHOPE

CB Works, The Market Shop, Market
Place, Stanhope, County Durham
@ (0388) 528484
Main Distributors of 27MHz CB radios and the NEW CEPT models

including UNIDEN and DNT.

Including UK. and CEPT walkie talkies from £45.00 each.

Rather good %2 mile radius 2 channel walkie talkies £22.50 each
Large stocks of coaxial cable, plugs, sockets and adaptors.
Stockists of the new CT1600 Hand-Set. 800 channels covering
2mtrs. Price on request

AIRBAND RADIO
Very latest sonic 4=6342 muitiband radio receiver airband +PMR
from 54MHz to 176MHz two aerials £21.00
All available via mail order. Retail/Wholesale

OPEN: MON-SAT 10.30am-6. OOg SUN 2.30 - 4.30
RING FOR DETAILS ( ) 528464

JAYCEE ELECTRONICS LTD

20 Woodside Way, Glenrothes
Fife KY7 SDF
Tok 0592 756962 (Day or Night)
Open: Tues-Fri 9-5; Sat 9-4; Sunday by appointment
Good range Kenwood & Yaesu etc, plus
Quality Secondhand Equipment

SAA1027 lhppin?'mo(or driver chip

FM Transmitter kit good quality sound.... et

High quaiity photo resist copper clad epoxy glass bosrds
Obmensions cldod Double sides
3x4 inches 8 $1.07
4x8 inches $2.40 s2.68
6x12 inches $6.37 o
12x12 inches $10.08 .

Spsociel offers
Computer grade capacitors with screw terminais 33000uf 20v ...$2.80
87000uf 10v $1.88, 88000uf 15v $2.88, 1000uf 16v $1
7 nt common anode led display 12mm............... -
LM2831AT5.0 low drop out Sv rogumor TO220 pack
P channel mosfet 60.48, BC569 transistor $3.88 per 100
741806 hax invertor $10.00 per 100, used 8748 Mncrocomroler M
Stereo L! ™ T P assy with
tuning scale. Brand new in maker carton $8.96 fauity $2.50 cm:ult
etc for above $0.80. 5-digit 6v electromagnetic counter $1.98
Hour counter used 7 digit 240v ac 50Hz ... )
LCD Display 16 digit 7x5 dots dot matrix..
QWERTY keyboard 58 key ‘:od qu-llty switch
Wide range of CMOS TTL 74HC 74F L
capacitors tools, otc -lvuyn In stock
VAT included Please ad P+P

JPG Electronlcs,
276 Chatsworth Road, Chesterfield $40 2BH
Access Orders (0248) 21 1202 callers weicome

ALAN KELLY
COMMUNICATIONS LTD
Manufacturers of MET Antennas

New & used amateur radio
equipment

Tel: (0527) 79556
and (0527) 71165

Open: Tues-Fri 9-5.30pm;
Sat 9-3pm

JANDEK

o 6 Fellows Avenue
\a) Kingswinford
. W Midlands DY6 9ET %

sae fordetails 0384 288900

PACKET RADIO
from the ex
Packet equipment available from £119.00.
Wae also stock many lcom rigs and
accessories.

m Send for our latest catalogue
AMDAT L

Crofters, Harry Stoke Road,
Stoke Gifford, Bristol
Tel: 0272 699352/559398
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Air SUpPpPlY ccceeeceecireeeecrcreirrieenne. 18 C M HOWES . 7

ICOM a0 22, 23
ICS International ......................... 34

JBirkett ... .26
Brian J Reed............cccouuvveeveeeenee.. .25

Javiation .....ccccovvveeevriiieiieereeennn.. 34
Candy Club.......ccccceeecirrvcecieeennnnn . 26
Centre Electronics.......................25
PM Components........................4,5

Lake Electronics.....ccoeevnnnnnnnnnn 21
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_ _ Correspondence School............ 21
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Technical Software ..................... 21
Thought Factory........................... 18
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ADVERTISING RATES & INFORMATION

[] [ i Al KO series rates for consecutive insertions
depth mm x width mm ad space 1 lssus 3 issues 8 issues 12 issues
61 x 90 14 page £66.00 £62 00 £59.00 £53.00
128 x 90 or 61 x 186 Ya page £115.00 £110.00 £105.00 £92 00
128 x 186 or 263 x 90 2 page £225.00 £210.00 £200.00 £180.00
263 x 186 1 page £430.00 £405.00 £385.00 £345 10
263 x 394 double page £830.00 £780.00 £740.00 £660.00
colour rates
. . . Bl) RO exclude cost series rates for consecutive insertions
of separations
depth mm x width mm _ad space 1 issue 3 issuce 8 issues, 12 issues |
128 x 186 or 263 x 90 Y2 page £305.00 £290.00 £275.00 £24500
263 x 186 1 page £590.00 £550.00 £530.00 £470.00
263 x 394 double page £1,130.00 £1,070.00 £1 010.00 £900.00
Covers Outside back cover 20% extra, inside covers 10% extra
SPECIAL POSITIONS o 105 S (olesd arer - a7 2
Facing Matter 15% extra
M Dnten srected by pubte hatane
issue colour éd mono ad mono no & smail od mono artwork on sale thurs
Dec 8y ..250ct89 .28 Oct89. ..1Nov89... 3NovBs.... .23Nov89
Jan 1990 . 22Nov89...... ... .23 Nov 89 .20 Nov 89. 1Dec89.... .28 Dec89
Feb 1990 ..20Dec89 ... .18 Dec89 .3Jan9o .... 5Jan90 ... .25 Jan 90
Mar 1990 ....24J8Nn90........... . . ..25 Jan 90. ..31Jang0.. 2Feb90 .22 Feb 90
SERIES RATES It sertes rate contract 18 cancelled, the advertiser PAYMENT Commission to approved advertising agencies Is
Series rates also apply when larger or additional will be liable to pay the unearned seres discount Above rates exclude VAT 10%
space to that initally booked is taken already taken All single insertion ads are accepted on a pre- —
Al tatl h payment basis only, unless an account is held
lnnc:’ige:‘l"::s'!'lweerzglqm:m':p::’c'e;:'\:;;a'g?::r cory Accounts witl be opened for series rate advertisers 10% dlwounlEil advertising In :oth Amateur Radio
Except for County Guides ¢ may be changed subject to satisfactory credit references and Radio & Electronics World.
::’;::’,u::‘.’pr_“::l‘;;?:::"'c‘"y begepeatadynol m:)netgly unty Guides copy may change Accounts are strictly net and must be settled by the A voucher ¢ will be sent to Display and Colour
AR ;Y tabie - No additionat charges for orNibiateat pcubllclllon date 3 o ::vermen %n y. . -
‘hoid ad 18 acceptable for maintaining your S by Inter loney Order s acCepted subject to our standard conditions,
series rate contract This will automatically be tions (except for colour separations) or credit card - lvnllable%n requo’n
inserted it no further copy is received. For illustrations just send photograph or srtwork FOR FURTHER INFORMATION CONTACT
Display Ad and Small Ad series rate Colour Ad rates do not include the cost of Amateur Radio. Sovereign House, Brentwood, Essex CM14 4SE
contracts are not interchangeable separations. Printed - web offset (0277) 219676

42 please mention AMATEUR RADIO when replying to any advertisement
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THIS MONTH'S SPECIAL!

Very high resolution, fully cased 14" green or amber screen
monitor with non-glare screen and swivel/tiit base. The very
latest technology at the very lowest pricel Fully compatible and
plug compatible with all IBM PCs and clones fitted with a high
res Hercules or equivalent cardl Enables superb graphics and
resolution, all at a give away price. Has many extra features
Includingaux+5 & 12v DC outputsto power atleast 2 disk drives,
if your PC power supply is getting hott Supplied BRAND NEW
and boxed. State whether amber or green screen required.

Amber ... £79  GION weronewenn£69 (E
COMPUTER SYSTEMS

TATUNG PC2000. Big brother of the famous Einstein. The
TP Professional 3 piece system comprises: Quality high
resolution Green 127 monitor. Sculplured 92 key ke(boam and
inth unit containing Z80A CPU and all control circults. PLUS 2

ntegral TEAC 5.25 80 track double sided disk drives. Generous
other features include dual 8" IBM format disk drive support.
Serlal and paraliet oulg:ls, full expansion port, 64K ram and
ready to run softy pplied p
and Basic. Brand new and covered our famous 90 dar
guarantee and backup. Normal price of this unit is over £1400

Our price ... only ......£289 (E)
PC-AT 286 CLONE Lowest ever priced 8 mhz PC-AT clone
complete with a 20mhz hard drive, a 5.25" 360k floppy, 640k of
RAM plus Hercules card compatabllity. The keyboard is NCR
with 85 keys in an attractive beige, grey and cream finish to
match the computer. The monitor Is very high resolution 147
non-glare, with your cholce of amber or green screen. A very
nice package at a super price!

Our price .... only ......£799 (E)

SPECIAL PURCHASE
odems

We got a tremendous buy on further stocks of this ropular
Mastor Systems 2/12microprocessor controlied V22 full duplex
1200 baud modem - we can nowbnz
advertised price! Fully BT ap unit, provides standard
V22 high speed data comm, which at 120 cps, can save your
phone bill and connect time by a staggerl:g 5%] Ultra sliim 45
mm high. Full featured with LED status indicators and remote
ermor diagnostics. Sync or Async use; speech or data switching;
buiit in 240v mains supply and 2 wire connection to BT. Units

V22 1200 ba

are inused but condition. Fully tested prior despatch, with
data and a full 90 day guarantee. \Lhal more can you ask for -
and at this pricell ONLY £69 (D)

lst for our FREE eight weekly bargaln flyer 7a Display
with thousands of unadvertised special offers.

MONITORS

COLOUR MONITORS

Decca 16 80 serles budget range colour monitors. Features
include PIL tube, housed in a beautiful teak style case and
guaranieed B0 column resolution, features which are only nor-
mally seen on colour monitors costing 3 times our pricel it is
absolutely ready to connect to a host of computer or video
outputs. Manufacturers fully tested surplus, sold n littie or hardl
used condition with 90 day full RTB guarantee. Decca
COMPO 75 ohm composite video input with integral audio am
& speaker. ideal for use with video recorder or our Telebox ST,

or any other audlo visual use. only £99.00 (E)

HI-DEFINITION COLOUR MONITORS
Brand new Centronic 14" monitor for IBM PC and compatibles
at a lower than ever pricel Com CGA equivalent. Hi-res
Mitsubushi 0.42 dot pitch giving 669 x 507 pixels. Big 28 Mhz
bandwidth. A super monitor In attractive style mouided case.Full
90 day guarantee. on £149 (E)

20",22" and 26" AV SPECIALS

Superbly made UK manufacture. PiL all solid state colour
monitors, complete with compostte video & soundinputs. Attrac-
tive teak style case. Perfact for Schools,Shops,Disco, Clubs.
in EXCELLENT litile used condition with full 90 day guarantee.

20"....£155 22"...£170 26"....£185 ()

MONOCHROME MONITORS
Wang green screen 12" chassis monitor with composite video
input. Adjustable for tilt. Requires 12 vdc. Brand new and boxed
in perfect condition. Only £30 each or 2 for £75 (F)
Motorola M1000-100 5" black & white compact chassls measur-
ing only 11.6H x 12W x 22D. Ideal for CCTV or col
applications. Accepts standard posite 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 standi
swivel. Dim 12 x 14.5 x 26cm. £30.00(C
JVC 751 ultra compact chassis monitor for 12vdc 0.7a. Dim 1
x 14 x 18cm. Simple DIY data included to convert to composite
video Input Full data. BRAND NEW £65.00(B;
20" Black & white monitors by Aztek, Cotron & National.
solid state, tully cased monitors ideal for all types of AV or CCTV
applications. Standard composite video Inputs with Integral
audio amp and speaker. Soldin good used condition - n&yst.es(ed
with 90 day guarantee. 00(F)

Write to us today and get your name on our malling
News

225
LARGE QUANTITES OF OSCILLOSCOPES AND TEST GEAR ALWAYS AVAILABLE - CALL NOWI

LHEFLHY

with CPM, Wordstar Sh

MAIL ORDER & OFFICES
Open Mon-Fri 9.00-5.30
Dept AR, 32 Biggin Way,

- THE ORIGINAL SURPLUS WONDERLAND!

" FLOPPY DISK DRIVES
BARGAINS GALORE !

NEW 5% inch from £29.951

Massive purchases of standard 54" drives enables us to
present prime product at industry beating low pricesi All units

(unless stated) are removed from often brand new equipment
and are fully tested,aligned and sﬁmlo you with a 90 day
guarantee and operate from +5 & + , are of standard size
and ac the standard 34 way connector.

SHUGAHT SA405. BRAND N £29.9
TANDON TM100-2A 1BM compatible DS
TANDON TM101-4 80 Track DS 27“5.%

CANON, TEC etc.DS half height.State 40 or 80T
TEAC FD-55-F.40-80 DS height. BRAND NEW £99.
315 INCH BRAND NEW AT £19.9511
Never before seen price for a 312" drive. Standard size belleved
to be by Canon. Brand new and pack: - mint conditionl 40
track SS, run from +5 & +12vdc with standard power connec-
10F.e.r ONY.vene £19.95 or 2 for £34.50(B)

CHOOSE YOUR 8 INCH!
800/801 SS refurbished & tested 9125.%‘8
Shugast 851 double sided refurbished & tested  £195.
Mitsubishi M2894-63 double sided switchable

hard or soft sectors- BRAND NEW £250.00(E)
SPECIAL OFFERSI!
Dual 8" drives with 2 byt dty h din asmartcase

with built in power supplyl Only £499

Ideal as engr?or drlv«;ps':'y ) L0

End of line purchase scoop! Brand new NEC D2246 8" 85
megabyte of hard disk storagel Full CPU control and industry
standard SMD interface. Ultra hi speedtransfer and access time
leaves the good old ST506 interface standing. In mint condition
and comes complete with manual. Only......................E399(E)

MAINS SUPPRESSORS & FILTERS

The "FAitan” from Crotan is a British made high current mains
splke suppressor and RF fliter in one, capable of handiing up
to 10 ampsl The attractive case has an integral 13 amp socket

them to you at half last for your equipment plug and a flying lead terminatesin a quallty

plug (to BS 1363A standard) to go to the mains socket. There
is anintemal fuse plus onein the plug. Two LED indicators, one
forpower on and the other lights if the Intemal fuse fails, Dims:6”
x 3° x 2°. Brand new. Normal distributor’s price Is £65.001

Ourpriceonly ............cu....d £15.95 each or 2 for £29.95(B)
Belling-Lee type L2127 malns RF filters rated at 250 volts 3
amps maximum. Comes complete with a built In mains cable
(English coding), and a three pin minlature non-reversible sock-
et and a mating plug, to go to the equipment. ldeal for those
who are bugged by RF interference. Very compact. Dims 3-1/8°
x2.5"x1.5" £3.95 each or 3for £10 (A)

COOLING FANS

Please specity 110 or 240 volts for AC fans.

3 Inch AC. 1V2" thick

3l2inch  AC ETRI slimiine.Oniy 1" thick.
4inch AC 110/240v 112" thick.
4inch AC 1V2" thick

10 inch Round.31/2 thick. Rotron 110v
62mm DC 17 thick. No.B12 for 6/12v.814 24v.
92 mm DC 12v. 19 mm thick. £

DC 12v. 12w 112" thick
DC 24v 8w. 17 thick.

RECHARGEABLE BATTERI

LEAD ACID
Maintenance free sealed long life. Type A300.

12voits 12 volts 3 am| rs £13.05§A
6 volts 6 volts3 am) rs £ 9.95(A
6-0-6 volts Centre t 1.8 amp hours £ 5.95(A

12 voits 12 voits 24 amp hours. A200. RFE.
SPECIAL OFFER!

100 amp/hours at 6 volt! Brand new Chioride Powersafe

3vB11. Leakproof with additonal snap-on security lid. Perfect

for uninteruptable power supplies, portable pgggr (sg)ume,

Microwave
Speech / Data

Controis
S

Made for the US millitary fo the highest possible spec, these units
were originally designed as a highly ru portable point to
point distance measuring set. Inbuiit in the unit is a full duplex
speech link which may be used as is, or adapled for use as a
data link. Many features inciude 50 kum point fo point range,
approx 10.5 GHz operation for max secursity ,low power con-
sumption (typ. 2 amps at 12 vdc), and small physical size 14w,
15h x 13d Including bulit in dish, fully portable weatherproof
case. Suppiled In used but tested condiion complete with in-
structions and accessories.

Only £295 per pair (E)

Optional 12v integral nicad pack

(3 hours approximate duration)......... £22
Limited quantity - don’t miss out this time!!!
May require licence for UK use

POWER SUPPLIES

AN PSUs 220-240vec input and are BRAND NEW unless
stated. Many types ranging from 3v o 10kv always in stock.
Byte BD301 5vdc @ 1.6a. 12vde @ 1.5a.Perfect for disk drives;
with Molex sockets.Very attractvely cased.fum. sw. £19.50(B)
Greendale 19ABOE 60 watts switch mode.+5v @ 6at12v @
1a,415v @ 1a. RFE and fully tested. 11 x 20 x5.5cms. £24.95(C)
Conver AC130. 130 watt hi-grade VDE spec.Switch mode.+5v
@ 15a,-5v@ 1a,112v @ 6a.27 x 12.5 x 6.5¢cms £49.95(C)
Boshert 13080.Switch mode.ldeal for drives & system. +5v@
6a, +12v @ 2.5a, - 12v @ 0.5a, -5v @ 0.5a. £29.95(8)
Femell G6/40A. Switch mode. S5v @ 40a.Encased £95.00(C)
Famell G24/58. As above but 24v @ Sa. £65.00(C)

IBM KEYBOARD DEAL

A replacement or backup keyboard, swilchable for IBM PC,
PC-XT or PC-AT. LED's for Caps, Scroll & Num Locks. Standard
Wurﬂ layout. Made by NCR for the Ezfush & US markets.

utely standard. Brand new & boxed with manual and key
template for user slogans on the tunction keys. Attractive
belge,grey and cream finish, with the usual retractable
undemeath. A generous length of curly cord, terminating in t
slandardSpinDNph:gA autiful clean plece of manufac-
turers surplus. What a deall

£49 )

BRAND NEW AND BOXED ONLY.....

THE AMAZING TELEBOX!

Converts your colour monitorinto a
QUALITY COLOUR TVI!

~ TVSOUND
& VIDEO
TUNER!

Brand new high quallty, fully cased, 7 channel UHF PAL TV tuner
system. Unit simply connects to your TV aerlal socket and colour
monitor tuming same into a fabulous colour TV. Dont worry
if your monitor does'nt have sound, the TELEBOX even has an
Imo&ral audlo amp for driving a speaker plus an auxiliary
for He: nes or Hi A sysiem etc. Many other features: LED
Status indicator, Smart moulded case, Mains powered, Buiit to
BS safely s. Many other uses for TV sound or video efc.
Supplied B D NEW with full 1 year guarantee.
Telobox ST for composite video input monitors......... £29.95(B)
Telebox STL as ST but with integral speaker. .£34.95(B
RGB for anal RGB monitors................£50.95(B)

NOT suitable for IBM or Clone type colour monitors.

BRAND NEW PRINTERS

gr-on MX-80 F/T One of the most popular printers around!
-directional printing with full logic seeking. 9 x 9 dot matrix for
enlarged,bold, condensed etc. Standard parallel interface. Brand

caravans etc. Normally costs £801

NICKEL CADMIUM
Quality 12v 4ah cell pack. Originally made for the T: ol
video company. Contains 10 GE top quality D nicad cells in a
smart robust case with a DC output connector. ldeal for portabl

equipment. Brandnew. £19
Ex-equipment NICAD cells by GE. Removed from equipment
and in good, used condition: D size 4ah 4 for £5

F size 7ah 6 for £8(B)

/ SPECIAL INTEREST

Reacal-Redac real ime colour drafting PCB layout system. in-
cludes furniture and huge monitor.Complete ready to got £3950
DEC VAX11/750Inc. 2 Ram DZ and full documentation, in
brand new condition| £3900

Large Calcomp plotter
Waveform Monitor

T ix

1.5kw115v 60hz power source.

Wayne Kerr audio real ime freq.res.analyser.
VG Electronics 1033 Teletext Biidge

Tektronics R140 NTSC TV test signal standard.
Sony KTX 1000 Videotex system - now
DECLS11/02 CPU board

ADDS 2020 VDU terminals - brand new

£

label d from front. Handles tractor,fanfold and individual
paper. OK with IBM PC and most others. A tremendous buy!

£129.00 (EI
Hazoltine Esprint small desktop.100 cps with RS232 and
standard parallel. Full pin addi ble and 6 user selectable
fonts. Up to 9.6" r. Sheet & tractor feed.  £140.00(F)
Cantronics 150 series. Always known for their refiabilty In con-
tinuous use - real workhorses in any environment. Fast 150 cps
with 4 fonts and cholce of interfaces.
150-SN up to 9.5 . £155.00(
150-SW up to 14.5" paper.

Specify whether serlal or paraliel required.
CALL FOR THE MANY OTHERS IN STOCK
INCLUDING DAISY WHEELS.

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!

LONDON SHOP
100's of bargains|
Open Mon-Sat 9-5.30
215 Whitehorse Lane,

DISTEL © The

Free dlal-up database!
1000's of ltems+info On Line
300 bd 01-679-1888,

Origina ALL ENQUIRIES

01-679-4414

Upper Norwood, Fax- 01- N
South Norwood, 1200/75 bd 01-679-6183, ax 679-1927 Visa
Lanacn SE1R SN London, SE25 6RB. _4l1200/1200 bd 01-679.8763 Telox- 894502 RO
1 Al for UK Maintand. UK customers ADD 15% VAT to total order amourt. Minimum order £10. PO orders from Universibes Schools & Local Authorties
- ec r On ' Cs - ’ account order £25. Carriage charges (A}=£2.00. (B)=£4.50. (C)=£8.50. (D)«£10.00. (E)}=£12.00 {F)e£17.00 (G)Call . Al goods supplied subject to our
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BAKERS DOZEN PACKS
Ali packs are £1 each, if you order 12 then you are
entitled to another free. Please state which one you
want. Note the figure on the extreme lett of the pack
ref number and the next figure is the quantity of items
in the pack, tinaily a short description.

BD2 5 13A spufs provide a fused outlet to @ ning main
where devices such as a clock must not be
switched off.

BD7 4 In flex switches with neon on/off lights, saves
leaving things switched on.

809 2 6V 1A mains transformers uorioht mountino with
fixing clamps.

1020 1 6%in speaker cabinet ideal for extensions, takes

our speaker. Ref B0 137.

REAL POWER AMPLIFIER for your car, it has 150 watts output. Fre-
quency response 20hz to 20Khz and signal to noise ratio better than
60dB. Has builtin 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 £57.50. Order ref:
57P1.

REAL POWER CAR SPEAKERS. Stereo pair output 100W each. 4-
Ohm impedence and consisting of 612" woofer, 2" mid range and 1"
tweeter. Each set in a compact purpose built sheif mounting unit. deal
10 work with the amplifier described above. Price per pair £29.96. Order
ref: 30P7.

STEREQ CAR SPEAKERS. Not quite so powerful — 70w per chan-
nel. 3" woofer, 2* mid range and 1" tweeter. Again, in a super purpose
built shelf mounting unit. Price per pair: £27.95. Order ref: 28P1.
VIDEO TAPES These are three hour tapes of superior quality, made
under licence from the famous JVC Company. Offered at only £3 each.
Qur ref 3P63. Or 5 for £11. Our ref 11P3. Or 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 electri-

BD13 12 30 watt reed switches, it's surprising what you can
make with these —burglar alarms, secret switches,
relay, etc., etc.

8022 2 25watt loudspeaker two unit crossovers

BD29 1B.0.A.C. 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 § 13A rocker switch three tags so on/off, or change
over with centre off.

BD4S 1 24hr time switch, ex-Electricity Board, automati-
cally adjust for lengthening and shortening day.
original cost £40 each.

BD49 10 Neon valves, with series resistor, these make good
night lights.

BD5 1 Mini uniselector, one use is for an electric jigsaw
puzzle, we give circuit diagram for this. Dne pulse
into motor, moves switch through one pole

BDS9 2 Flat solencids—you could make your multi-tester
read AC amps with this.

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.

BO103A 1 6V 750mA power supply, nicely cased with mains
input and 6V output leads.

80120 2 Stripper boards, each contains 2 400V 2A bridge
rectifier and 14 other diodes and rectifiers as well
as dozens of condensers, etc.

BD128 10 Very fine drills for pcb boards etc. Normal cost
about 80p each.

80132 2 Plastic boxes approx 3in cube with square hote
through top so ideal for interrupted beam switch.

BD134 10 Motors for model aeroplanes, spin to start so needs
no switch.

80139 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 inqui-
sitive little fingers getting nasty shocks.

B0180 6 Neon indicators in panel mounting holders with
lens

80193 6 5 amp 3 pin flush mounting sockets make a low
cost disco panel.

BD136 1 in tlex simmerstat—keeps your sotdering iron etc.
always at the ready.

B0199 1 Mains solenoid, very powerful, has lin pull or could
push if modified.

BD201 8 Keyboard switches — made for computers but have
many other applications.

Bo211 1 Electric clock, mains operated, put this in a box and
you need never be late.

Bo221 5 12V alarms, make a noise about as loud as a car
horn. Slightly soiled but DK. )

B0242 2 6in x din speakers, 4 ohm made from Radiomobil
so very good quality.

BD252 1 Panostat, controls output of boiling ring trom sim
mer up boil

BD259 50 Leads with push-on sin tags—a must for hook
ups—mains connections etc.

BD263 2 Oblong push switches for bell or chimes, these can
mains up to 5 amps so could be foot switch if fitted
into pattress.

BD268 1 Mini 1 watt amp for record piayer. Will also change
speed of record player motor.

80283 3 Mild steel boxes approx 3in x 3in x 1in deep—stan-
dard electncal.

BD293 50 Mixed silicon diodes.

B0D305 1 Tubular dynamic mic with optional table rest.

BD400 4 Books, useful for beginners, describes amplifiers

equipmentand kit sets.

BD653 2 Minsature driver transformers. Ref. LT44. 20k to 1k

centretapped.

BDS53a 2 3.5V relays each with 2 pairs changeover contacts.

BD667 2 4.7 uf non-polarised block capacitors, pcb mounting.

Tnere are over 1,000 items in our Bakers Dozen List. if you wanta com-
plete copy please request this when ordeiing.

EQUIPMENT WALL MOUNT It is a muiti-adjustable metal bracket
that could be used for mounting flood light, loudspeaker, 1V camera,
even a fan and on almost any sort of wall or ceiling even between wall
and ceiling. The main fixing brackets rotate such that an inward or an
outward corner can be accommadated Front panel also tilts upward or
downwards to a reasonable angle and can be easily removed sepa-
rately for wiring. A very useful bracket. Regular price would be around
£6 each. Our price only £3. Our ref 3P72. Or 2 for £5. Our ref 5P152.

SUB-MAN TOGGLE SWITCH Body s'ze Bmm x4mm x 7mm SBOT
with chrome dolly fixing nuts. 3 for 1.00. Order ref BD649.

COPPER CLAD PANEL for making PCB. Size approx 12in
longxB'2in wide Double-sided on fibreglass middle which is quite
thick {about 1 161n} so this woula support quite heavy components and
could even form a chassis to hold a mains transformer, etc. Price £1
each Ourref BD6B3

POWERFUL IONISER

Generates approx 10 imes more IONS than the ETI and similar
circuits Will refresh your home, office, workroom etc Makes you
feel berter and work harder - « complete mains operated kit, case
ncludeo. £12.50-£2 P&P Our ref 12P5 1

-

cian. A youngster should be able to
nents on the pcb. Complete kit £8. Our ref 8P30.
12" HIGH RESOLUTION MONITOR. Biack and white screen,
Technical data is on its way but we understand these are TTL input.
Brand new in maker’s cartons. Price: £25.00 plus £5 insured delivery.
14" COLOUR MONITOR made by the American Display Tek Com-
pany. Uses high resolution tube made by the famous Japanese
ing, but top and sides adequately covered by platéd metal pangls. Full
technical spec. on its way to us. We have a limited number of these. All
carriage. Order ref: 89P1.
BUSH RADIO MIDI SPEAKERS Stereo pair. BASS refiex sys-
nicely made black fronted walnut finish cabinets. Cabinet size approx
B'2in wide, 14in high and 3'2in deep. Fitted with a good length of
plus £1 post. Qurref 5P141.
3Y%in FLOPPY DRIVES We still have two models in stock: Single
leads and IDC cunnectors. Price £40, reference 40P1. Also & doubls
sided, BO track, by NEC. This is uncased. Price £59.50, referance 60P2.
— %E Rl 65XE COMPU-
At 84K this is most power-
AE iy, business. Complete with PSU,
! TV lead, owner’s manual and six
£45 plus £3 insured delivery.
REMOTE CONTROL FOR YOUR 65XE COMPUTER with this
can transmit and a receiver 1o 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
suction cups for additional control and one handed play. Price £15 for
the radio controlled pair. Our ref 15P27.
+12v 25A, +5v 6A, +5v 5A, +12v SA. Size: 7'2in long X 4% in
wideX2Vain high. Cased ready for use. Brand new. Normal price £30+,
VERY POWERFUL 12 VOLT MOTORS. vard Horsepower.
Made to drive the Sinclair C5 electric car but adaptabie to power a go-
£2 postage. Our ref. 20P22.
PHILIPS LASER
safe as long as you do not look directly into the beam when eye
damage could result. Brand new, full spec. £30 plus £3 insured
striking and 1.25kv at SmA running. Complete kit with case £1.
As above for 12V battery, Also £15. Our ref 15P22.
ifully made, has full size (piano size) keys, has gold plated contacts and
is complete with ribbon cable and edge connector. Can be used with
£3 postage. Our ref 15P 15,
FULL RANGE OF COMPONENTS at very keen prices are
already have their catalogue, if not request one and we will send it FOC
with your goods.
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.
12 VOLT BRUSHLESS FAN. Japanese made. The popu.ar
square shape (4V2inx4'%inx 1¥ain). The electronically run fans not
as the brush type motors do. Ideal for cooling computers, etc., or fora
caravan £8 each. Our ref BP26.
Fitted Volume control and a hole for a tone con-
trol should yopu require it. The amplifier
ate the output to be 3W rms.
More technical data will be included
perfect condition, offered at the very
low price of £1.15 each, or 13 for £12.00.
Dept AR, 250 PORTLAND ROAD, HOVE
BRIGHTON, SUSSEX BN3 5QT
£20 add £2.00 service charge. Monthly account orders accepted from
schools and public companies. Access and B Card orders accepted —

assemble but you may have to help with the soldering of the compo-
beautifully cased for free standing, needs oniy a 12v 1.5 amp supply.
Order ref: 25P10.
Toshiba company. Beautifully made unit intended for console mount-
brand new still in maker’s cartons. Price: £89 each plus £6 insured
tem, using a full range din driver of dohms impedance. Mounted in very
speaker fiex and terminating with a normal audio plug. Price £5 the pair
sided, 80 track, by Chinon. This is in the manufacturers metal case with
Both are brand new. Insured delivery £3 on each or both.
—-— | ful and suitable for home and
games. Can be yours for only
outfityou can be as much as 20 feet away as you wil have a joystick that
joystick has two fire buttons and is of a reatly superior quality, with four
ASTEC PSU. Mains operated switch mode, so very compact. Outputs
our price only £12.95. Order ref 13P2.
kart, amower, a rail car, model railway, etc. Brand new. Price £20 plus
This is helium-neon and has a power rating of 2mW. Completely
delivery. Mains operated power supply for this tube gives Biv
ORGAN MASTER s a three octave musical keyboard. It is beaut-
many computers, request information sheet. Brand new, only £15 plus
available from our associate company SCS COMPONENTS. You may
HIGH RESOLUTION MONITOR. 9in black and white. used
Brand new. €16 pius £5 post. Our ref 16P1.
only consume very little current but also they do not cause interference
MINIMONO AMP on p.c.b. size 4 x 2" (app.)
has three transistors and we estim-
with the amp. Brand new,
J & N BULL ELECTRICAL
MAIL ORDER TERMS: Cash,A PO or cheque with order. Orders under
minimum £5. Phone (0273) 734648 or 203500.

POPULAR ITEMS — MANY NEW THIS MONTH

JOYSTICKS for BBC, Atari, Dragon, Commodore, etc. All £5 each.
State which required.

TELEPHONE TYPE KEY PAD. Really first class rear mounting unit.
White lettering on black buttons. Has conductive rubbers contacts with
soft click operation. Circuit arranged in telephone type array. Requires
70mm by 56mm cut out and is connected by 10-pin 10C socket. Price:
£2.00 each. Order ref: 2P251.

TELESCOPIC FM AERIAL. Stands up or folds over. Solidly con-
structed and heavily nickel piated. Suppiied compiete with fixing nut.
Price £1 each. Order ref: BD741.

SUB-MIN PUSH SWITCHES Not much bigger than a plastic trans-
istor but double pole. PCB mounting. Three for £1. Our ref BD68B.

CARTRIDGES for the Double Microdrive. Price 4 for £5. Qur ref
5P146.

NICAD CHARGER UNIT Metal pronged, plastic case contains mains
transformer and rectifiers with outputlead and plug — made to charge
two cells but no doube adaptable or wonderful spares value. Only 50p
each, two for £1. Our ref BD38S.

EDGEWISE PANEL METER If you are short of panel space then this
may be the answer. It has a FSD of 100uA and a nice full vision scale. It
fits through a hole approx 1Vain x 2in. Another feature is that it has an
indicator lamp behind the scale which you could light up, it would then
serve as an onvoff indicator. Price £1. Our ref BD700.

AA CELLS Probably the most popular of the rechargeable NICAD
types. 4 for £4. Our ref 4P44.

COMPUTER SPECIAL The Perex 16meg Byte tape streamer. These
are brand new and realty an exceptional bargain. A few only so hurry.
Only £15. Our ref 15P29.

20 WATT 40HM SPEAKER with built in tweeter. Really well made
unit which has the power and the quality for hi-fi reproduction. 6%2in
diameter. Price £5. Our ref SP155, It is heavy so please add £1to cover
postage if not collecting.

MINI RADIO MODULE Only about 2in squars with ferrite aerial and
solid dia tuner with its own knob. It is a superhet and it operates from
PP3 battery and would drive a crystal headphone direct but be better
with our mini mono amp. Price £1. Our ref BD716.

BULGIN MAINS PLUG AND SOCKET The oid faithtul 3 pin with
screw terminals. The socket mounts through a 1%2in hole and the
mains is brought in by the insulated plug. Used to be quite expensive
but you can have 2 pairs for £1 or 4 of sither plug or socket for £1. You
could make yourself a nsat and compact bench panel with these. Qur
ref BD715, BD715S or BD715P.

MICROPHONE If you want a low cost microphone then just arrived
we have 3 very small hand-held dynamic mic with on/off switch in the
handle, its iead terminates with one 3.5 plug and the other a 2.5 plug for
remote control. Price only £1. Our ref BD711

EXTENSION CABLE WITH A DIFFERENCE 11 i flat on one side
making it easy to fix and to look tidy. It is 4 core so suitable for tele-
phone, bell, burgular alarms, etc. 50 yard coil for £5. Our ref 5P153.

MOSFETS FOR POWER AMPLIFIERS AND HIGH CURRENT
DEVICES 140v 100w pair made by the famous Hitachi Company.
R:Ierence 25K413 and its component 25J118B. Only £4 the pair. Our ref
4P42.

BATTERY OPERATED TRAVEL MECHANISM On a plastic panel
measuring approx. 9in x 3%2in. Is driven by a reversible 12v battery
motor, fitted with a pulley and belt which rotates through a threaded
rod and causes a platform to travel backwards and forwards through a
distance of approx. 5in. Price £5. Our ref 5P140.

MAINS OPERATED WATER VALVE with hose connectionfor inlet
and outlet suitable for low pressure. Auto plant watering, etc. Only £1
each. Ourref BD370 .

20 VOLT 4 AMP MAINS TRANSFORMER Upright mounting with
fixing feet. Price £3. 3P59

16 OHM PM SPEAKERS Approx. 7in x 4in. 5 watts. Otfered at a very
fow price 50 you can use two in parallel to give you 10 watts at B ohms.
£1for the two. Our ref BD684.

EHT TRANSFORMER 4kv 2mA Ex-unused equipment. £5. Our ref
5P139

4 CORE TINSEL COPPER LEAD As fittd to telephones, terminating
with flat BT plug. 2 for £1. Our ref BD639.

EHT TRANSFORMER Biv 3mA. £10. Our ref IOP56

VERY USEFUL MAGNETS Flat, about 1in long, '2in wide and Yain
thick. Very powerful. 6 for £1. Our ref BD274(a).

ACORN COMPUTER DATA RECORDER Ref ALF03. Made for the
Electron or BBC computers but suitable for most others. Complete with
mains adaptor, leads and handbook. £10.00. Ref 10P44. Add £2 special
packing.

SOLAR CELLS will give good current {depending on size) from sun-
light or bright daylight. Module A gives 100mA. Price £1. Our ref BD631
Model C gives 400mA. Price £2. Our ref 2P199. Model D gives 700mA.
Price £3. Our ref 3P42.

SOLAR POWERED NI-CAD CHARGER 4 Ni-CAD batteries AA
(HP7) chargea in eight hours or two in only 4 hours. It is complete,
boxed ready to use unit. Price £6. Our ref 6P3.

METAL PROJECT BOX Ideal for battery charger, power supply etc.,
sprayed grey, size B'x4Va"x4" high, ends are louvred for ventilation
other sides are flat and undrilled. Price £3. Order ref 3P75.

CAPACITOR BARGAIN Axial ended — 4700yf at 25v. Jap made.
Normally 50p each, but you will get 4 for £1. Ref 613.

SINGLE SCREENED FLEX 7.02 copper conductors, pvc insulated
then with copper screen, finally outer insulation. In fact quite normal
screened fiex. 10m for £1. Our ref BD668.

3 CORE FLEX BARGAIN No. 1 Core size Smm so ideal for long
extension eaos carrying up to § amps or short leads up to 10 amps.
15m £2. ref 2P189

3 CORE FLEX BARGAIN No. 2 Core size 1.25mm so ideal for long
extension leads carrying up to 13 amps or short leads up to 26A. 10m
for £2. Order ref 2P190

ALPHA-NUMERIC KEYBOARD This keyboard has 73 keys with
contactless capacitance switches giving long trouble free life and no
contact bounce. The keys are arranged in two groups, the main area
field is a QWERTY array and on the right is a 15 key number pad, board
size is approx. 13"X4" — brand new but offered at only a fraction of its
cost namely £3 plus £1 post. Ref 3P27

% HORSEPOWER 12 VOLT MOTOR Made by Smiths, the body
length of this is approximately 3in. , the diameter 3in. and the spindle
3nsth of aninch diameter. It has a centre flange for fixing or can be fixed
from the end by means of 2 nuts. A very powerful little motor which
revs at 3,000rpm. We have a large quantity of them so if you have any
projects in mind then you could rely on supplies for at least two years.
Price £6. Our ref 6P1, discount for quantities of 10 or more.



