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COnstructioﬁﬁ .
“.ATrapped Dipole for the DX Bands

“\Frequency Synthesis:
“.Understanding Frequency Synthesisers
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Two User Reviews:
The Pac-Comm Personal Message System and
the Kenwood RC-10 Remote Controller



(FOR THE BESTI AMATEUR RADIO - gA VE MONEY AND ALL US NOW FOR OUR UNBEATABLE EXCLUSIVE PACKAGE DEALS)

ICOM IC-761

100W, 1.8-30MHz Ham band TX, GCRX, 32
mems, internad ATU & PSU, DFM mixer,
105db dynamic range

IC761 .

0.1-30MHz RX, 32mems, keypad enry, SSB/
AMRTTYCW (FM option), DFM system, a
dassic recsiver

.. 85610

(o

General coverage recaver, 0.15-30MHz alt
mode, 118-174MiMz oplion, 12 mems, CAT
sysiem, heypad entry, 0.4uV sensitivity
FRG-8800 .

TEN-TEC PARAGON

Al mode 100W ham band TX, GCRX, dua
VFO, RIT/XIT, 62 mems, alpha display, QSK,

ICOM IC-751A

100W, 1.8-30MHz Ham band TX, GCRX, 32
mems, SSE/CW/AMFMRTTY, 12v operaton,
40 wpm QSK keyer

IC751A.

£150800
ICOM IC-3210E

Duad band mobile, 144-146MHz and 430-
4OMHz, 20 double memaries, 2/SW on both
bands, duplex capabiity

1C-3210€ .. £490°0

YAESU FT-767GX

ICOM IC-735

100W, 1.8-30MHz Hamband TX, GCRX, an idea
contest or mobide rig. 12v operaton, 12 mems,
AMSSBCW/FM

ICOM IC-32E

Dual band HT, 144
146MHz and 430
440MHz. 20 mems,
SWon 2 and 70, dv-
plex capacity, keypad
oy

£
YAESU FT-T36R

HFAHF/UHF al mode 100W bansosiver, 0.1-
30MHz ham band TX, GCRX. 50/1441432 MHz
opbion, buitt in ATU, digital SWR & power meter
FT-767GX £1%870

NAVICO AMR1000/S
| N

& )

VHF 25W moble. 144-146 MHz, 12525 KHz
steps. ARU chamnels, RO-R7, S8S23, auto
repeater shifttone burst, digtal S-meter
NAVICO AMR1000'S from s

VHF/UHF all-mode ¥ansostver, 144-146MHz
and 430-440MHz (SOMHz and 1.2GHz opiions),
115 mems, 60 watts, TV option

FT-736R o 135000
CHALLENGER 8J200

AM/FM  scanning re-
cotver, 26-520 MHz (with
gaps) indudes awl and
most miktary bands, 16
mems, with free
RAYCOM ar band an
tenna (while stocks lasg

CHALLENGER BJ200 ..

ICOM IC-725

100W, 1.8-30MHz Ham band TX GCRX
SSB/ICW, AMF M oplion, DOS low noise syn-
thesizer system - package deal available!
G725 o
| rcomiczsense
ICOM's new babies.
as ¥ tny but teature
~ packed and easy to
operate ol it can’t
be described in an
od send SAE for
info shest now!

IC-2SE/4SE fom ........ . £275.00

YAESU FT-747GX

L ——JLLL

HF &l mode 100W Fanscerver, 0.1-30MHz.
money with the RAYCOM STARTER PACK with
our MKIi RX mod, 20A PSU and ansrna.
FT-747GX from

CTE 1600

VHFHT, (same as IC-
%), 144148 MHz,
2.5W RF, nicad
charger, complete
with free 2m mag-
mount antenna, whie
stocks last

.. £18900

ICOM R7000
sumtEy

i &
| ——

§ s g

-

25-1000MHZ + 1.025-2GHz, keypad entry, 99
mems, AMFMWSSB, comprehensive scan-
ning syslem - package dea! availabie!
IC-R7000 .. me.

Yaesu's dassic
compact HT's, 144
146MHz  or 430
440MHz, 10 mems,
SW on 2/70, 0.250V

YAESU FT-23R/FT-T3R
for 12db SINAD
many opbons

FT-23RFT73R from .. i £20810

rrarre
r . " -~
" ‘
VAJHF al mode RX, call for info on o exdu-
sive mods, MK2 60-350MHz, MKS 100KHz-

950MHz inc. ree ROY AL discane ano S
FRG-9600 kom £430-00

AEA PK-232

Mult-mode HF VHF TNC, CW, RTTY, ASCH,
AMTOR, Packet, FAX, Navtex, great sofware
for PCICBM/BBC, come and try it now

PK-232 e 2796

I HANDHELDS )4 SCANNERS _ JAf RAYCOM NEWS BOX )
|1COM | Bewcat 2000T 2% b FOND oftaring unbeatable deals on the lolowing |
FT-2V1RH 2m/dSW ........... | 1C-2SE miniatwre HT 200} | Bearcat 100XLT 22095 | Uniden products. This is designed b dear |
FT-212RH 2m/4sW | ICMICRO 2 2m1W £249°00): | Beacat 100XL £18090  E | Wehave aiways bean fond of scanners ¢ cur siores for more of the current prod-
FT-711RH 70om/35W . IC-02€ 2m2.5W £27800}: | Beacal 70XLT £160% atRaycom, startingwayback whenwith  cts and tomakeroom for new and exaitng |
FT-712RH T0cm/3SW | IC-2GE 2n/7W . M : | Bearcat 5SXLT . £90% what seem today ike the mostordnary  products soon I come. Cafl us kv super |
FT-2311R 23cmnow IC-A20 arband xvVOR beacon £48200F: | Challenger BJ-200 2200 teceivers. but no range has foand 3 pacal deals an the fallowing rigs
FT4700RH dual band SOUOW ... IC-A2 airband trw £425T0{ | Sony AR-7 £22996 || place in o hearts lie the Uniderv H
IC-4E 70em/2.5W 1800} | Sony PRO-8O ... . £29996 | | Beacatrange when it comes tohand-  BC SOXL handheld scanner ... NGl
ICOM IC-4GE 70cmEW _£290T0F: | Sony SWIS short wave kit 2406 | | heids 8C S8XLT handheid scanner ....... $98°65 |
1C-228H 2m/45W . 1C-32E 70cm/2m/3-5W £39900f: | Sony 20010 HF/Air Band % 8C TOXLT pocke! scanner .. £168°5
|C-448E 70em25W ... Sany ICF-76000S £ CLOSE RELATIONS BC 100XL handheid scanner ..., €188 |
IC-1200€ Z3om/OW YAESU | MARCI 015 950MHz 53960 BC 178KL base scancer ......... 19
1C-900 mudt-band bow | Fr.28 2mwv o] | AORARRN2 £4960  [: | Over the past ysars, we have buhtup a
. :: : = | dose warking relatonship with Uniden
IC-UX19 10m band univ10W | FT-73R T0emsw .. 29 -: ™ P > NO QuiBBLE
IC-UX59 6m band unV1OW . & | FT411 2m/SWheypad A FRG3600 S da g Badk §490900 | UK and as 2 rosut of s conbruing
IC-UX29H 2m band unif4SW 2600 | FT811 T00m/SWAeypad | FRG900 M2 60-950MHz .. £548°0 and Rourishing relaionshipwe e able A5 confinuing proof of o ithin hepraduct
1C-UX49 70am band univ2SW cxatd | Fran 0am/2m/Wheypad ) = | FRG9600 MKk50.1-950MHz ........ §; ; to bring to our austomers same spacial  and to provide even betier levels of service |
1C-UX129 230m band unit10W s 3 . 3 deals and very special benelils which  we make the fdlowing promise: we wil |
1C-1210E 2m/70cm/25W et CTE - al the FRG_QGOO packs ndude a = underiine our confidence in the Uniden  exchange on the spot without quibbie any |
4 freeROYAL 1300 discons worth £58.50and }: | range of products. unit failing within 1 year of purchase due 1o
| CTE 1600 2m2.5W £1080 | & free mains PSU worth 26! ] component talure or manutactuning delect |
NAVICO g SPECIALS {nicadhelical exduded) - with effect hom
AMR 1000 2m25W o5y [ | 'COM ICR-7000€ 25-1300MHz .. £909 %0 July 1511389 - where wil you find a better
AMR 10005 2m/25W m WWL g L.'nd:d(qfrﬂRO"L 1300 discone! deal? T3 es 88
- ? R 2 g RS i
{ icomarravcom [ ) { SCANNER SPECIAL! EXCLUSIVE TO RAYCOM - COBRA SR925!}
{COM IC-RI000 : Bearcat B CZOOXLT - | 16 channel programmable search, he COBRA scarmer covers 29-54WHz for 10m & &m |-
| Amatur bands, 118-136MHz Arband, 136-148MHz for 2m Amateus band, 162-174MHzfor |
5 THE BEST HANDHELD SCANNER || {andMobie Radioand 406-512MHz for 70cm Amatews band and UHF Tband. With 16memary |
COVERS 29 TO 956 MHz (with some gaps). Covers all popular || channels, 2-speed search, high sensitivity (0.3 uV) and 1 watt of audio this scanner is ideal for |
VHF/UHF/PMR Amateur/Ait BandMarine/Celular and many | | begnner and enthusiast aiikel
other Nt esting requencies. Features ndude: RAYCOM SPECIAL PACKAGE! ncudes the llowing:
g X 200 memary channets X helical antenna X nicad pack and COBRA SR925 scanner including mains adapter £179.99 |
Magrificent is the anly word for it 100KHz- | charger X green backiight for display X super fast seachmode - | FREE - RAYCOM scanner antenna wor b £14.95 covering
2Ggaherz  connuous  coverage, 1000 | 25 ch /sec X sebective delay X auto lockout X priarity channel X 60-90MHz, 108-136MHz, 136-174MHz and 380-525MHz
memaries, mult-nction CRT display and |- track Lning 22 3 FREE - anwona adapier, 10 metes of coax and PL259
spectrum . sond SAE for a tact sheet |- £ 9 99 : sockets worth £15 - a ready -to- ydl at ol
Mﬁs:’zm SCANINg receiver only . (save £30) | ady -to-o spec y
ICOM IC-R9000 £3 plus £10.00 post/packing/insurance (phus £10.00 postpacking) £1 79.99

RAYCOM COMMUNICATIONS SYSTEMS LIMITED, INTERNATIONAL HOUSE, 963 WOLVERHAMPTON R

X

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 29.5%). FREE
CREDIT ON CERTAIN [TEMS AT MRP. CALL
NOW FOR MORE DETAILS.

ORDERING INFORMATION

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

TEL: 021-544-6767
PHONE BEFORE 4PM FOR NEXT DAY
DELIVERY BY COURIER (£15.00) - OR 2PM
FOR DELIVERY BY POST (£10.00 P&P)
PLEASE ALLOW TIME FOR CHEOUES TO
CLEAR. MANY OTHER [TEMS IN STOCK.
PLEASE CALL FOR MORE INFO AND FOR
EXTRA SPECIAL DEALS!

NFOLINE 0836-771500 5-9pm (weekdays)

OPENING HOURS 95.30 MON TO SAT,
LATE NIGHT FRIDAY TIL 7 PM. 73 DE RAY
GAKZH, AM GBZMP AND JULIAN
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Pac-Comm Personal Message
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Steven and John Goodier review
the Pac-Comm PMS ROM

The Final Courtesy

Trevor Morgan GW4OXB takes a
detailed look at QSL cards and
the information they should
contain

The World of Data
Don Field G3XTT looks at what
traditional RTTY has to offer

Project Book
Martin Williams considers the
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Second-hand

Hugh Allison G3XSE with some
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Maurice Webb G1AMR with a
project to build an inexpensive
antenna
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Tony Smith G4FAI with his
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DX Diary
Don Field G3XTT with this
month’s DX news

Understanding Frequency
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lan Poole G3YWX explains how
they work

Short Wave Listener
Trevor Morgan GW40XB with
the latest short wave news
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Glen Ross GBMWR with news
and comment on collinear
aerials, repeaters and satellites
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A user review by Steven and
John Goodier
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David Taylor G4EBT constructs
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PUBLISHER'S ANNOUNCEMENT

You may have noticed that Amateur Radio’s cover price
has increased. This has been made necessary because of
continually increasing paper and production costs.

As we are publishing a very specialised magazine,
appealing to a dedicated band of readers, we are subject to
higher unit production costs than other magazines of more
general appeal.

Our research indicates that the magazine content is what
you have asked for, so in order to continue publishing
Amateur Radio for you, we need to charge an economic
price.

I hope you continue to enjoy the magazine.

Best wishes

Peter Williams - éu‘l.).ﬁsher

JULY 1989

please mention AMATEUR RADIO when replying to any advertisement
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Bciatd 009 | 80115 030 | Bosis o075 | 8259 o2s | BFY50 032 | Buval 250 | R20088 145 | TIP12s 045 | 254705 055
SQmicondudors B(204 025 | BDI24P 059 | BO520 045 | BF27I 028 | BFYSE 032 | GEMI1 2350 | R2009 250 | TIo142 175 | 25C495 080
BC2078 025 | BDI131 042 | BDS34 045 | BF27I 026 | BFYS0 077 | GExs42 950 | R2010B 145 | TIPlas 275 | 250496 0.8
AC125 030 | AUIGs 695 | BC2oss 020 | 80132 042 | BOS3S 045 | BF273 048 | BLvd8 175 | M3000 198 | R2322 0S8 | TIPI6l 295 | 25(784 015
ACI26 o045 | avio2 295 | BC212 009 | BDY3Z 050 | BOS?S 095 | BF33S 035 | BRIO0 045 | MIE340 040 | R323 066 { TP2955 080 § 25(785 075
AC127  oz0 | BC107A 031 | BC2I2e 009 | BDI35 030 | B0S87 095 | BF336 034 | BRIOI 049 | MIE3S0 075 | R2540 248 | TIP3055 055 | 25(789 0.5
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ACI28 032 ) BCioe 010 | B3t o000 | 8017 032 | BDe9s 150 | BF338 032 | BR3O3 095 | MIE29SS 095 | RCAI6039 085 | TVIos 150 | 25(937 195
aC1al o028 | scioes 012 | 8214 oo | Boise 030 | Bozor 125 | B35S 037 | BRC44a3 1S | MPSAI3 029 | RCASIBI 085 | TVID&2 150 | 25(1034 450
ACl4lK 34 | Bos o0 | Bc2iac o009 | BDIZY 032 | BO7O2 125 | BF362 038 | BRY39 045 | MPSA92 030 | RCAI6334 0.90 | ZRFOIIZ 1650 | 25C10% 0.0
AC14Kk  vas | BCiose 092 | Bc2ial 009 | B01s0 030 | 80707 090 | BF363 045 | BSWed  0.95 | MRF237 495 | RCAI6335 085 | 2N1100 650 | 25C1106 250
AC176 022 | BCitan o009 | BC2378  01S | BDlas 110 | BOX32  vso | BF37TI 025 | BSX60 125 | MRF4S0A 1595 | RCAI6572 0.85 | 2NI308 135 | 25C1124 095
Ac17ek o031 | scnis  oss | sc2ze  eas | soisoc  o2e | BOxsas 165 § BF394 0.9 | BTIO0A/02 085 | MRF4SI 17.50 | S2060D 095 | 2NI7i1 030 | 25C1162 095
ACIB? o025 | BC1ea 0350 | Bc239  o0as | BDISY  o06s | BFIIS  03S | BF422 032 | BTIO6 149 | MRF454 2650 | SKESF 145 | 22219 03 | 2501172y 220
ACIB7K o028 | BC117 o009 | 82514 oas | 8O0 vso | BFII9 o065 f BF423 025 } BTG 120 | MRF4SS 17.50 | Te02lv 045 | 2N2626 085 | 251173 1L1S
Acies 025 | B9 024 | BC2524 045 | BD16 050 | BFI27 039 | BF4S7 032 | BTII9 305 | MRF4?5 295 | TE027V 045 { 2N2905 040 | 25C1306 175
188k 037 | BC12s 025 | BC2s8  e2s | BOI179 072 } BFIS4 020 | BFas8 036 | BTI20 165 | MRF477 1495 | Te029v 045 | 2N30S3 040 | 251364 050
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AOl6l 050 | BC14a3 o024 | B30t 030 | BD203 oS0 | BFi77 @38 | Bf4997 025 | BUI2S 125 | OC25 150 | Tooisv 215 | 2N3703 042 | 2501678 150
AD162 050 | BC1478 o042 | BC303 026 | BD204 070 | BFI78 026 | BFR39 023 | BUI2L 160 @ O2% 150 | To03av 205 | 2N3704 042 | 25C1945 375
AFI06 050 | BClaBA 009 | BC3078 009 | BD222 046 | BFI79 034 | BFR4D 023 | BU204 155 | 028 550 | 19038V 395 | 2N3705 020 | 251953 0.95
Aft1a 250 | BO149 009 | BC327 0.0 | BD223 059 | BFIB0 029 | BFRBI 025 | BU205S 130 | O 450 | THY15/80 225 | 2N3706 012 | 251957 0.80
Aft1s 195 | B1s3 030 | 8328 oa0 | BD225 o048 } BFIBI 029 | BFRES 030 § BU208 095 | OC32 550 | THY1S85 225 | 2N3708 042 | 25Q1%69 295
AFI16 250 | BOIS7 092 | BC337 010 | BD232 035 { BFIB2 029 | BFROD 150 { BU20BA 115 | OC42 150 | P® 040 | 2N3733 950 | 25(1985 150
AF117 250 | BOIS® 009 | BC338 009 | B0O233 035 | BF183 029 | BFR9)  1J5 | BU20BD 135 | OC44 128 | TP2c o042 | 2N3773 275 | 252028 115
A1 350 | Biet  oss | BC3a7a 013 | B0236 049 | BF1s4a 035 | BFT42 035 | BU32 120 | 0OC45 100 | mPac o043 | aN3792 138 | 25¢2029 195
AFI21 060 | BOI70B 015 | BCas] 035 | B0237 040 | BFIBS 028 | BFT43 035 | BU32S 150 { OC70 100 | TIP3IC 055 f 2N4280 380 | 25€2078 145
AF124 065 | B17Y o009 | BCa78 020 | BO242 065 | BF195  om | BFwiO 055 | Bu47 124 | OC71 075 | TIP3 0.42 | 2Ns427 195 | 25(209) 085
AF125 065 | BC1728 o010 | BCS2? 020 | BO246 075 | BF197 oM | Bfwinl 075 | BU48 150 1 O(72 250 | TP 095 | 2Nadas  1aS | 2502098 295
AFI126 045 | BCI738 00 | BC547 010 | BO376 032 | BF198 006 | BFwleA 115 | BU4A 075 | 075 150 | T34 095 | 2N5294 042 | 25(2166 195
AF127 045 | BC17a 009 | BCS48 010 | 80379 o045 | BF199 004 | BFwsl o0 | BUSOO 225 | OCB) 100 | npata 045 | 2N5296 048 | 25(2314 080
AF139 040 | 8177 015 | BCS49A 0.0 | BD410 o045 | BF200 040 | BFws2  08S | BusOBA 195 | OC84 150 | mpaic 045 | 2N5298  0.60 | 25(2371 0.3
AFISO 060 | BC178 015 | BC5SS0 o014 | BD434 o045 | BF240 020 | BFX2® 030 | BUS26  1.90 | OC139 1250 | TIPa2C 047 | 2N5485 045 | 25(9310 095
AF178 195 | BO1B2 010 | BCSS?7 008 | BD436  0.60 | BF24l 015 | BFxga 026 | Buso? 225 | o7t 450 | TP47 065 | 2NS496 095 | 25K19 058
AF239 042 | BCIB2LB 000 | B(558 010 | 80437 040 | BF24s 030 | BfxBS 032 | BUY20 215 | 0C200 430 | TIP4g 065 | 2NSs4l 1650 | 2533 055
ASY27 085 | BC183 010 | BCs3910 030 § 80438 075 | BF2S6LC 035 | BFXBS 025 0C20t 550 | TIPSO 065 | 2NS643 1650 | 35k88 095
ASY77 150 b BC183L 009 | BCY33A 19s0 | Bosio  os9s | Brs7  o2s | BFYIB 138 00205 1000 | TPI20 060 | 254329 095
MB3756 250 | SASS%0 275 | STKa3? 795 | Ta7609 395 | TBASSOQ 1.95 | T0AI001 295 | TOA2581 2.95 | UPCIIBIH 125
|n'egr“ed Cirmm MCI307P 100 | St9018  7.95 | STKa3e  7.95 | TA7611AP 295 | TBAS6OC 1.45 | T0A1003a 395 | TOA2582 2.95 | UPCIIB2H 1.50
MCI3I0P 198 | SI917B &8 | STkael 1050 | TA7629 250 | TBAS60Q 145 | TOAI006A 2.50 | TOA2593 295 | UPCIIBSH 3.95
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aN214 250 | ANZIST 250 | tas03ip 195 | mc1ase oo | Sn7ala 150 | STKOO39 795 | TAASS0B 095 | TBA750 .95 | TOAI037 1.95 | TOA2640 350 | UPCI60 295
AN214Q  2.50 BA52) 150 LA4400  3.50 MC1357 238 SN7421 085 TAT061AP 1.50 TAASTG 195 TBA750Q 2.65 T0A1044 2.5 TDA2655 4.50 PC1365C 3.95
AN236 195 | CAI3S2E 175 | tas420 330 | mO1358 158 | SNIelloN o9 | TA7072 245 | TAA62l 395 | TBABOO 0489 | TOAIIZ0 1.95 | TOA2680A 275 PC2002H 1.95
AN239 250 | cAse o046 | tA4a22 130 | mCia9s 175 | SN261IsN 125 | TA7073 350 | TAA630S 295 | TBABIOAS 1.65 | TOAVIB0 215 | TOA290 245 UP02114LC 2.50
AN240P 280 | CA3123t 198 LA4430 258 | MmC1723 050 | SN7613IN 130 | TA7108P 150 TAAGGIB 195 | TBABIOP 185 | TOAI270Q 395 1043310 295 | 335 03§
AN247 250 | CA M 250 | LAl 398 | mcaas? 27 | SNze2acoN29s | TA7120p 165 | TAA700 170 | TBAB2OM 075 | TOAI327 170 | TDA3510 350 ;25‘3’ 33‘:
AN260 295 | CAdi4os 250 | 17120 325 | mCaa0n 2.0 | SN76227N 105 | TA7129p 250 | TAA930 395 | TBAB20Q 145 | T0A2002 095 | TOAI0 395 | 7 03§
AN262 195 | CA3140T 105 | (7130 350 | mC14106P 2.95 | SN76228N 295 | TA7I30P 150 1 TBAI20AS/B/C TBABYO 250 § TDA2003 195 | TDA4050 295 | 7,7 0.50
AN264 250 | ETT60ls 250 | LC713) 550 | mC14518(P7.50 | SN76533N 165 | TA7I37P  1.00 100 | TBAS20 165 | T0A2010 195 | T0A400 250 | 748 038
ANZ71 350 | HANZIW 195 | 1€7137 550 | mU2318 175 | SN7665ON 115 | TA714P 150 | SA/SB/TU TBA9S/2X 150 | T0A2020 295 | T0A9503 3.5 | 7508 0.50
AN3O! 295 | HALISGW 150 | LMK 495 | MI2328 250 | SN76660N 090 | TA7176ap 295 | TBAJ95S 150 | TBAO 149 | T0A2030 280 ] TEAI009 135 | 7g05 0.50
AN303 350 | Wm0 150 | mazen  oas | mizae 295 | stkont 795 | TA7193p 295 | TBAJ%6 075 | TBA9SOQ 149 | T0A2140 395 | UPCAIC 350 { 7812 0.50
N33 295 | na13zz 1es | m3son 150 | msmssor 875 | STKola 795 | TA7203 295 | TBAdaoN 285 | TCA270 250 | TOAZ1S0 250 | UPCSEeH  2.95 | 75 0.50
AN31S 295 | WAI339A 2095 | (m3soNB 295 | SAASO0A 350 | STKOIS 595 | TA7204p 235 | TBA2g0Q 195 | TCA270SQ 2.50 | T0A2151 195 | UPCS575(2 150
AN3le 395 | WAIsesw 275 | tm3sar 295 | saalos 72s | sTkoi 795 | TA72054p 105 | TBASIO 250 | TCASO 250 | TOA2160 250 | UPCIOOTH 1.95
AN33! 3.95 HAL406 198 | LM39ON 350 | SAAI251 495 | STKO2S 1195 | TA7208 195 TBASI0Q 250 TCA760  2.50 | TOA2524 1.95 | UPCI020H 2.95
AN342 2.95 HAIS51  2.98 | LMI011 315 SAASDI0 .35 STK032  7.95 TA7222AP 1.80 TBAS20 110 TCABO 695 T0A2530 1.95 UPCI024H 1.50
AN362L 250 | (A1201  o9s [ ms15sL 295 | SAaso20 75 | STKo7B 1195 | TA7227P 425 } TBAS0Q 110 | TCAB30S 195 | T0A2532 195 | UPCI025H 1.95
ANo12 215 | (a1230 195 | M51513L 230 | SAB3210 3s0 | STkoes 395 | TA7228p 195 | TBASO 110 | TCAS0 250 | T0A2540 195 | UPCIOZBH 195
AN6362 395 | (A3201 o095 | m51521L 150 | SASS60s 175 | sTkals 795 | TA7310P 180 | TBASI0Q 110 | TCA940 185 | TOA2541 25 | UPCIOIZH 0.95
ANTI40 350 | (aq10) o095 | MB3705 vso | SAsS70S N3S | STKa3s 795 | TA7314p 295 | TBASA0 125 | TDA40 220 | TOA2560 1.1S | UPCIISBH 075
AN7145  3.50 MB3712 200 | SASS80 285 Ta7321p 225 | TBAS40Q 135 T0A2576 450 | UPCI167C2 1.95
VIDEO SPARES & HEADS Hitach VT5000 295 PYE 713 4 LEAD .50 We have recently wtroduced o special in house selection focility DIODES
Please phone with your Hitoch VTB000 128 PYE 713 5 LEAD 8.50 ond con offer the followmng service for audio, hi fietc
recorder model no for our Notional Ponasonic PYE 731725 .50 Speciol Seiection of pre omp volves for low microphony AALLS 0.10 BYX36 150R
quototion NV300/333/340 295 | RANK A774 835 | et £1.00 per valve BATIS 0.3 0.20
3HSSV for Ferguson VC  27.50 Mot Poriosoaic RANK 4823 6.95 | Supply and fitnng of pre amp damping ) A ::; XERY "00“0
NV20008 375 | RANK T20A 695 | fings £1.00 per ring BA148 I 60
SHSSUIN for Natonol Notional Ponosonic SIEMENS TVK76/1 695 BAIS4 006 | BYXSS 60 0.30
Panasonic/Philips 29.50 NVT77 275 SIEMENS EUROPA 7.50 Special selection ond matching of power : BA1S6 018 BYX71 600 1.78
2535737‘3'3‘3 Notional Ponosomc. | Notional Ponasonic THORN 1500 sas | v Al BAIS7 030 | BZxel 018
3HSSN/4HSS for Notonol NESP008 ) THORNY600 s vulve Hu’dwu’e lls' gazas o Bé:gs o
G Nationol Ponasonic THORN 3500 795 | sockers B9A SKIRTED P(B 1.28 BA301 075 BZY95(30 0.35
NV7000 275 | THORN 8000 695 | acorn 495 B9D CERAMIC PCB 0.95 BA302 085 | (548 8.00
IHSSHlor Hitochn 3500 Narionol Ponasonic THORN B500 s | A 175 B9D CERAMIC CHASSIS  0.95 BA3I3 075 | CSI0B  18.50
g:::&"f( or Notonol o | NVBeOKBEI0BE20 375 | THORN 9000 850 | BaCHASSIS 250 BOG CERAMIC CHASSIS  2.50 BAJIB 295 [ MRSI0 045
IHSSP for Sh 3500 | Semvo VT(5000 150 | THORN 9600 850 | BSCHASSIS 250  BIOB CHASSIS 0.50 BA328 295 MRS512 065
or sharp : Sanyo VT(5300 175 | stk 0.90 | BSFLOATING 250 B13B CHASSIS 0.50 BAS21 175 0A47 0.15
3HSSENA for Notional Sanyo VIC5500 275 | vizsTick 125 | B7CHASSIS 175 BiaacRT 38PN 195 BAV2I 030 | 0A%0 010
Ponosonic Industriol  75.00 | gonyo V9300 375 | TVIBSTICK 110 | BIACHASSS 850 OCATAL VINTAGE ! Baweal SO A s
SHSSORY Foriational Sanyo VIC9300P 390 | Tv205TICK 140 | B7GPCB 065 Cyassis 0.35 BAXI3 004 | 095 0.00
Ponasonic 3950 | Sharp 6300 350 B7G PCB CERAMIC 0.95  (CTALCHASSIS 0.65 BAX16 0.2 0A202 040
IHSSSF for Fisher/Fidelty 35.00 | <00 3300 350 B7G CHASSIS 0.5 Gerar ,,?B 095 BBIOSB 030 | IN21DR  5.00
3HSSR for Amstrod/Soisho/ Sharp 8300 350 B7G CHASSIS GIANT 7PIN (813 : BTISI 079 | IN23B 295
Triumph 38.00 | Shorp 9300 350 | fUsE SPECIAL OFFEER SHOCKPROOF 0.65 KR BYI26 010 | IN23C 495
PS3BS for Sony SLCS 67 erc Som 6 278 100 PERTYPE | g7G SKIRTEQ CHASSIS 0.65 SOCKE 8.50 BY127 01 | IN23ER 495
300 | son 3 350 | IMMQIOB@O00seoch EAS0 | BTG SKIRTEO PCB 095  JUMBO4PIN 13.95 BY133 018 | INDWE 295
PS38T for Toshiba 3950 | covto 295 | |0OMA200MA250MA SOOMA | B7G SKIRTED PTFE GIANTIIEIN (12328 / 23,00 BYlot 045 | IN4COT  0.04
Y S 1Amp 1.25Amg 1 SAm, NUVISTOR 4.50
PS4B2S for Sony SLC20/30 etc Sony SL30008 375 p 1.25Amp P CHASSIS 095 L0 BY176 120 | IN4OO3  0.04
3930 | S0y SLB000/B0B0 aso | poame BEAHASS 08 e BYI79 043 | IN4OX 005
PSSB3S for Sony SLCB/LY et Toshiba 7540 350 | 2Ame 2.5Amp 3 15Amp 4Amp B8G CHASSIS 0.85 sxugs ;5-00 81182 0.55 INADO7  0.06
4950 | 100hpg 9600 1.50 SBHICRY 045 i o Bigs 035 | N4l 002
Philips V2000 65.00 20MM A/S @ 0.15 each £11.50 B9A P(B 045 SK&10A 35.00 BYIB7 0.45 IN4448 010
VIDEO BELT KITS EW T MULTIPLIERS 100MA 150MA 160MA 250MA B9A OCB THIN 0.95  CHIMNEY (SK410(S BYl9s o040 | INSa01 0.2
Akor VS9300/9500/9800  2.75 UNIVERSAL TRIPLER 545 S00MA BOOMA 1 25Amp B9A CHASSIS 0.95 SK610A) 3.50 BY206 014 IN5402 o4
Amstrod 7000/Sarsho/ OECCA 30 635 2Amp 3 15Amp SAmp B9A CHASSIS UX4 CHASSIS 1.95 BY208 800 0.33 IN5403 012
Triumph 150 | DEccA 80 e SHOCKPROOF 0.50  UX5CHASSIS 1.95 BY210800 033 | INS406 013
Ferguson V16 275 OECCA 100 895 125 inch Q/B @ 0 06 each B9A SKIRTEO CHASSIS  1.28 X7 CHASSIS 2.95 BY223 0.90 IN5407 0.16
£ B9A SKIRTEQ CHASSIS X9V CHASSIS 0.50
Ferguson 3V22/IVC OECCA 120 .95 CERAMIC PINCH 0.65 BY298 400 0.22 | INS408  0.16
HR3360/3660 295 | pecca 1730 €35 | 250MA SOOMA 750MA 1 Amp - UGS By BY29 800 0272 | ITT44 010
Ferquson 3V23/IVC GEC 2040 5.45 1.5Amp 2Amp 3Amp JAmp PLUGS TOP CAPS BYXI0 050 11923 018
HR7700 150 | GEC2110 695 | 10Amp OCTAL 085  NOVAL . BYX25-600 1.25 } 1112002  0.10
Ferguson V29/IVC ITTCVCY 9 638 ) B7G 035 OTHERS ON APPLICATION
HR7200 275 | (TTCVC20/25/30 635 | 1-25inch AS@ 015 each B9A 0.65  EX-EQUIPMENT
Ferguson V3I/IVC ATT CVC4S 6.95 £10.00 4CX2508 A BASE 15.00 IENER DIODES
HR7650 275 | PHILIPS G8 (550) 495 | SOMA 60MA 100MA 150MA CANS 4CX2508 MILITARY
IVC HR3330/3600 275 | PHILIPS G 600 | 250MA S00MA 750MA 1 SAmp 876 035 SOCKET 10.00 BZX6) Series BZY88 Series
Hitochi VT11/33 275 | PYEG9? ¢3¢ ' 3Amp 4Amp SAmp B9A 0.65  4CX300A CLAMPS 5.00 0.5 0.20
INDUSTRIAL AND Pleose odd £3 10740 45.00 | 09 110GH 45.00 | 014200GM  75.00 | F21130GR 7500 | MIZ151GVR 175.00 | M2813LG  45.00 .| M31325GH  35.00
SPECIAL QUALITY addimonal corriage 3078Q 95.00 | 0102106H  45.00 | 016 100GH97 65.00 | F31 121D 75.00 | M21 11w 55.00 | M31 1B2GY  45.00 | M38100W  59.00
CATHODE RAY TUBES | per tube CMEB22W 7.00 | 002306  45.00 | OH391 $5.00 | LF708 7500 M231126v  45.00 | M31 184w 55.00 | M40 120W  59.00
A smoll sefectionfrom { 1CP1 2950 | CMEIS2IW 950 | DI36IIGH  $9.00 | ECR3S 39.50 | m7 120w 19.50| M24121GH  $5.00 | M31190GR  45.00 | SESFP3I 45.00
our stock of 10,000 12(SP4 35.00 | CRE1400 2950 | D13630GH  59.00 | F16101GM  75.00 | M14100GM  35.00 ] M24 122wA  55.00 | M31 191w 85.00 | T9750 75.00
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ELECTRON HOUSE, SPRINGHEAD ENTERPRISE PARK  PRICE LIST
PRICELIST  SELINGHEAD RD, GRAVESEND, KENT DA11 8HD

0LF6  7.95 | 845 59.50
= KT63 200 | Pyss 068 [ V241(/1K 195.00 | 322 49.50 | 6BK4 6.50 65K7 1.95 i B 450
KT66 USA 11.95 PYSO0A 195 V453 12.00 ¥2 39.50 6BL6 $5.00 6SL7GT 195 | 2001 0.95
A selection from our K166 GEC 25.00 [ pvao0 085 | wvisea1 1095 | 3607 195 | oBls 105 | 6SNIGT 185 228::.: 5 o 3{:
stock of branded valves | s onex ool o#5 | veaB 950 | 3 odo | 6BMs nsgo | 6SO7GT 130 | 204 L3S | BT "
, s.: QB3-300 7200 | vPal 495 | 311708 1450.00 ABNg 16: 2?37 :;z ze 4 | oss 100
9 EF98 090 | KTé 9. QB3-1750 139.00 VR101 250 | 3L 0.40 | 6BN 9. 3 :
e M0 Bmeo 1s | ey o7 | Ki7ec 1195 | opsasoo s9see | vRiosm 20 | 3o« 250 | 6Bos 135 | euest 3% el || Beg e
A2087 NS0 | EAGS1 250 | EF1Ba oss | KIB) 700 1 QQE025 1950 | vRISO/30 250 | 4658 7500 | 6BQ7A  1s0 | 6UTG 3-: 281 s | 2060 2500
A2134 1495 | EAFa2 120 EF731 450 | KTBBUSA12.95 | QQe03-12 7.95 § vu39 250 | 42504 8550 | 6BR7 495 6UBA "Js 0 950 | 20508 595
A293 650 | B34 150 | EF732 4s0 | KT88 QQE03-20 35.00 § w2) 450 | 4400C 8750 | eBS7  ss0 | GUC :” 25806 175 | 205w 650
A242% 330 | EB4l 395 EFBO0  11.00 | Selectron 15.00 | QQE04-40 45.00 | wsl 450 | 4.1000A 425.00 | 6BwWs 5.35 6V6G T ves | 250068 295 | 42124 25000
A25%9 3750 | 691 0.85 | EFB04S 1950 | KTW6! 250 | QQvO26 1950 | w77 5.00 [ 4832  35.00 | 68W7 150 bw:(}c e | Gy vl o sm
A2792  27.50 | EBC33 2.50 EFB0SS  25.00 | KIW62 250 | QQV03-10 550 §| weIm 450 | 4BQ7A - 1J5 | 6BZ6 250 2;2 c Il e 38 || 780 S
AZ900 1150 | EBCal 195 | EFB06S 25.00 | KTwe3 200 | QQves-10 w739 150 | 2826 195 | 6827 2.95 2 190 | Sxce es0 | ssa 195
A3283 2400 | EBCal 150 6812 0.65 | KTZ63 250 | MULLARD 15.00 | x24 450 | 28 2500 | &4 1.95 6X. 0 o | s os0 | 5559 55,00
A3343 3595 | EBCOO 195 | EFL2c0 10 | LB7-20  95.00 } QQv03-2025.00 | x4 450 | 435 14500 | &5 2.50 6x5(A3 BT e | e Sisd
ACSPIA 498 | EBCOI 195 EFP&O 350 | Lss8 6.95 | QQV06-40A X66/X65  4.95 | 4(S250R 285.00 | 6C6 3.50 6Xg 51 % T | sen2 050
AC/SIPEN 850 | EBFG0 095 | EH%0 072 | M08 195.00 2750 | x76m 195 1 axc12s¢ 608G 2.50 ;: . 130 | 302 138 | ses 950
ACT22  s9.75 | EBFB3 095 | EKO 150 | M543 155.00 | QQvos-40A XC24 150 | EMAC 15000 | &9 495 Bg g A e ed
A2l 3000 | esree  o9s |oE32 095 | MS5199 295.00 | MULLARD 3950 | x(25 050 | acx2508 45.00 | 6Ca4 4.95 ; § | 508 B B s
AH238 3900 | EBF93 095 1 - EL33 500 | M8079 600 | QQv07-5055.00 § xFwa? 150 | 4cx2508M A7 3.50 B ‘- i B || B has
ALSO 600 | EBLI 450 EL34 325 | MB082 750 | QQZ03-204250 '} xfws0 150 6500 | 685 395 | 708 ﬁ i o | w%n s
AN} 1400 | EBL2t 450 | EL34MULLARD MB083  3.25 | QQ206-4045.00 | XG1-2500 75.00 | 4CX250K 6BC6 23 | 07 ;“ W5 ok | %75 e
ARPIZ 280 | EC52 0.75 650 | MBOL 750 | Q57920 150 | xLe28FT  7.50 | EIMAC 11500 | 6DSGA 450 | K7 BB e | by
ARP34 125 | ECT0 175 | EL34 MBO96  3.00 | Qs95/10 4.85 | xNPI12 250 | aCx250R 6CF6 195 n JPaMR 100 | 3687 50
ARP3S 200 § EC8I 795 | SIEMENS 450 | MBOS8 550 | Q510845 4.00 | xRI/1600A AMPEREX 67 aso | 707 4.50 s Ul || B vsd
Azl as0 | css ves | EL3e 250 | MBO99  5.00 | QS150/15 6.95 49.50 125.00 | 6CHo 695 Y4 ;ﬁ Xis o8 | w00 3%
BS89a  250.00 | EC88 195 | EL36 MBI00 550 | QS150/30 1.05 | XR1/3200A 4(X350A 100.00 | 6(L6 325 { B88 230 | Jopis oo | 5704 3080
BTSB 5500 | EC90 195 | MuLLARD 398 | MBI36  7.00 | Qs150/20 7.00 7950 | acX1000A 6CLBA 2.95 8810 il B30pt 250 | 8 s
BTI7 2500 | EC91 ss0 | ELas 900 | M8137 795 | Q51205 395 | xR1-6400A azsoo | M7 295 | 8805 1as ) e 280 DR A
BTI13 3500 | EC93 150 | ELa) 350 | Mslél 650 | Qs1213 .00 149.50 | 4Cx15008 6056 075 | BCWS ]ﬁ Soeila 138 | s7% 2350
Ik 2750 | EC95 700 | ELa2 200 | MBl62 550 | Qui7 9.50 | ves 4.95 47500 | &S7 0.95 aﬁnge A5 T3 by~
M 1795 | EC97 10 | an 450 | MBI63 550 | Qv03-12 650 | YDIt00 7500 | 4CXS000A w4 8.00 lli Q }u Snsamiese | 574 7%
(1134 3200 | ECB0I0 1200 | ELBI 695 | MBI 450 | Qv05-25 250 | Y)1060 265.00 100000 | 6(x8 398 0027 Ao | B vos | 5750 188
C1149/1 19500 | ECC32 350 | EL83 750 | MBI95 850 | Qvos20 2950 | vLI020 4250 | ap21/4-125a 6DC6 238 :00! S5 o | s 299
C1150/1 13500 | ECC33 350 | €84 0.95 mg;gg :ﬁ ovoa-!oo:am.o 3{!8‘;8 :gg o ]::.: 23;3 138 ‘8?;3 Ul 3scs Ao | 5763 5.50
(3 350 | EL8a - ! ) { B
8234 ‘s E((a? 150 | MULLARD S0 | M8223 430 | Qv3.125 8500 | L1071 19500 | 4E27a 12500 | SPECIAL 30 | 10EW7 298 32116307 3:‘5’ g;‘;“ :ﬁ
024 650 | ECCBISPECIAL EL84 MB224 200 | QY4-250 85.00 | YLI290 6500 | 4GS7 225 | 60K6 150 }0” %’2 37T ase | sewa 650
CKI006 350 | QuAauTY 225 | SIEMENS 250 | M8225 395 | Qva.a00 95.00 | 777 120 | 4Gv7 225 | 6005 850 ]Oﬁ,ﬁb vl Sarer ses | ek 150
(K5676 650 | ECB2 o085 | EL8S 450 | MEM00 350 | RIQ 400 | 2300T 600 | 4j6A 295 | 60Q6B 250 1?53 oo | ks  sso | a2 1100
CV Nos PRICES ECC82 EL86 178 ME1401 2950 | Ri8 2.50 2302 1200 | 4KTé 1.50 | 6DT6A 1.50 1S vso | 42 s 847 1095
ON REQUEST PHILPS 195 | EL90 178 | MET202 2950 | RGI-2408 1450 | Z359 9.00 | 4185 15000 | 6DWaB  3.50 . || & oo [l Gos s
D3A 27.50 | ECC83 095 | EL91 600 | MHLD6 400 | RG3-250A 650 | 7520 400 | a4x150A 3500 | oS 295 6 ol Sons Tso | 387 9.50
D63 120 | cm— | EL9S 178 | MP25 19500 | RG312:0A 3500 | Z700U 950 | 4x1500 5500 | 6EA7 250 :“Dé ol s 19s | sess 1398
DA4} 22.50 NEW ELIS2 1500 | MS4B 5.50 | RR3-250 1500 | Zz759 19.85 | 4x500A 350.00 | 6EAB 2.50 12:“701 ol o 09s | se9e 950
DA42  11.50 ECC83 SPECIAL EL360 675 | Mula 3.50 | RR3-1250 35.00 2803U 1895 | SA/N02D 950 | €88 3.50 g [4 1o | 3tec 1ss | sew %
DA% 450 Low cross EL500 195 N37 1250 | SI11E12 38.00 ZA1000 1250 | sA152m  9.00 6617 085 }2AT5 L] B 15 | %a 178
DAF91 0.95 coupling ELS04 1.95 N78 9.85 | S104-2 10.00 ZA1001 150 | SA163K 1000 | 6EMS 2.50 i AT? riod saive 298 | 3065 218
DAF9% 0.95 ELS06 5.95 0A2 150 | sC1/1300  6.00 ZM1001 1200 | SAI70K 625 SEM7 2.50 2A L | b v | s 378
DC70 175 Low noise EL509 525 | OA2wA 250 | spsl 3.50 | ZM1005 800 | 5A-180M 900 | 6EU8 175 12AT7WA 2. e % Il %6 250
DC9O 3.50 ELS09 MULLARD | OA3 250 | SIV280i40 M95 | ZMI020  6.00 | SA-206K 1000 | 6EV7 295 12AU6 150 2 a0 | 0w 72
DCX-4-5000 Low microphony 750 | 082 150 | 782-5/30095.00 | Zm1021 800 | SB-110M 10.00 | 4Ews 150 | 12AU7 gJS % o Il 72 o8
25.00 EL519 695 | OB2ZWA 250 | 7B2.300 195.00 | 7zm1023 7.95 | 5B-254M 14.50 | 6F1 2.00 mw; L;; = siso Il %oe0 o5
DETI6 2850 £3.50 EL802 365 | 0G3 250 | TB3.750 115.00 | Zm1041 14.00 | 5B-255M 14.50 | 6F5 .50 12AV. | | By 750 | cosown 930
DETI8  28.50 ELB21 695 | 003 250 | T83-2000 ZM1082 900 | s5B-256m 15.00 | oF7 5.50 :TAX-‘GTB || B eso | o132 1030
DET20 250 | ECC83 ELB22 1295 | OM4 250 45000 § zm1084 1000 | 58-257m 1500 | 6F13 3.00 2Ax;w . 3,3 1l ss0 | o2 o
DET22 3500 | BRIMAR 215 | ELLBO 2250 | OMS8 300 | TBL2-300 395.00 | ZM1175 650 | S5B258M 1450 | 6F14 1.00 }2:)(75 Jasl Soav  rse | s 9o
"DET23 3500 | ECCB3 EM3a 1250 | OMé 175 | TBL2-500 495.00 IMNT7 900 | 5(22 12500 | oF17 278 ]g X7 siast | Moo 2oLl | elaew uase
DET24 2750 PHILIPS 195 EM83 1.65 ORP43 250 | TDO3-10/VE/F ZM1202 5500 | S5CLBA 2.50 6F23 0.60 AY ‘;0 2066 730 | s 1200
DET25 2200 | ECC83 EM84 165 | ORPSO  3.95 3500 | Zm1263 400 | SnsoE 195000 | 6F24 128 1284A Bl v e ] o136 1200
DET29 3200 | SIEMENS 250 EMBS 395 P61 250 | s 45.00 1A3 450 | 5B 2.95 6F25 128 12BA6 1-” TR 200 | 'ers 250
DF91 150 | ECces 1.50 EM87 250 | P4l 250 | 1121 45.00 1AE4 350 | sraG8 550 | 428 1.25 12BE4 \ oac. 190 I sise 320
DF92 1.50 | Eccss 275 | EN32 1500 | PABCBO 095 | TT22  39.50 1AX2 350 | SRaGY 495 | &2 125 12BH7A  3.95 v el B 50
DF96 1.25 ECC88 135 EN9I 2.25 PC86 075 | TNO0  69.00 1822 1000 | SR4WGY 895 6F33 10.50 126L6 175 EShl os0l 5201 s,
DF97 125 | ECC8? 150 | EN92 450 | Pcss 075 | TY2-125A 85.00 1827 5500 | 5T4 8.95 | oFHS 8.50 128R3 195 Tooe1 10! I le3so 350
bGloa 850 | Eccot 200 | EvsI 080 | Peo? 100 { Tva400 8500 { 1B3GT 195 | 5TBA 195 | 6FHs 1500 | 12BY7A  3.50 wetl 258 | 60 0
BHs3 150 | ecciss 250 | evmo 750 | PC0O 125 | Ty7-6000A 1835A 4500 | 5U4G 450 | 612 450 128 %:‘s’ 1052 6350 | 6386 1450
oM7) 090 | eccaors 695 | even 235 | Pccsa 0.40 600.00 1863 7500 | su4cB 450 | 6FQ7 4.50 12CAS 5 15001k 900 | see2 7500
DK9? 120 ECC803S  6.98 EY82 115 PC(8S 055 t TY8-600W K3 250 | SvaG 2.50 4GES 3.95 120x6 15 Ll 14 Bow b
OKS2 150 | ecceor oso | Eve3 150 | Pccss 070 36500 | INSGT 250 | Swa 495 | 6GHBA 250 | 120G6B  3.50 lsocs 250 | e550 895
DL35 250 | ECC2000 795 | Ev84 595 | PCCB 070 § ulg 9.50 1P28 2500 | 5xa 495 | 667 085 120W4A  3.50 16T 150 | €530 GE 1295
DL63 100 | Eceso 105 | EvBag7 0.5 | PCCIBY 070 | U2 0.90 1RS 150 | sva6T 250 | 6GKe 395 12026 3.95 o 2500 ll [s670 156
0L70 250 | ecr2 150 | Ev8s 095 | PCCBOS 070 } y3s 350 | is5 150 | 523 450 | 6Gmo 268 | 121 1950 2300 1500 | sesae  ess
oL73 250 | Ecrae 170 | Evl 550 | PCCBO6  0.80 § u3y 9.00 ¥ 174 150 | 5246 250 | 6GS7 ns | 1214 3800 530 1500 | e57 795
DL91 395 | EcF00 185 | Evsooa 195 | PCEB2 080 | u4) 695 | 1ud 15 | e3012 070 | 6GVB 09s | 1265 195 501 15000 W 17025 250
D192 150 | EcF202  18s | Evso2 o020 | PCFBO 045 | yso 2.00 s 150 | 6A203k 9.00 | 6GWB 250 12GN7 - 3.95 e so00 | 7025 495
93 150 | ecreol  o8s | E235 100 | PCFB2 060 | uB2 300 | x5 250 | 6A7 495 | 6GYS 495 | 12GH7 395 Yo 1500 | 027 550
OLs10 1350 | ECF804 650 | EZ40 350 | PCFBa 065 | Y19l 070 | 223 1650 | 6n8 250 | 6GYe 250 | 1256T 395 s see0 | 7119 90
DLSI6  10.00 ECFBOS  2.50 | EZ4) 3.50 PCFB6 120 | u192 1.00 2ASISA 1150 | 6AB?7 450 6H1 9.50 120767 3.50 e 20 | e S50
DM70 525 | ECF06 1025 | EZ80 o7s | pcre7 125 | uies 100 | 27 450 | cacTwa 200 | eHeGT 280 | 12028 295 M 2se0 | 1 750
DMISO 650 | ECH3 450 | E281 075 | PCF00 180 } y25) 250 | 2822  69.50 | 6AGS 250 | 6HB7 195 | 12KGT 150 e Tsoe |72 495
DOD-006 79.50 ECHa 450 | €2% 150 { PCF201  1.80 { ygol 350 236 7000 | saG? 2.50 | 6HFE 350 12K8Y 195 o 00 |l [7475 5.00
YS! 1.50 ECH35 350 | FwA-800 450 | PCFBOI 135 | UABCBO 1.00 | 3(39A 3250 | 6AH6 350 | 6HMS 250 12kU7 195 TA 11500 | 7486 15500
DYB86/87 085 | ECH42 150 | GSS51K  9.00 § PCFBO2 088 1 yara2 195 | 2398A 3950 | 6AM 350 | 6HOS 350 | 1257GT 1? Toen eee | 2 w500
DY802  0.85 ECHBI 125 | Glso/am s9s | PCFBOS 1.2 | uBC4) 395 240 37.00 | AN 200 | 6HS6 495 125A7GT 195 oola 1soolll 731 850
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The WJ MSY2304-9CA is a
double-pole, triple-throw,
PIN-diode switch which inter-
faces with a dual-bandpass/
band-reject, YIG-tuned filter,
forming a switchable band-
pass/band-reject/all-pass
filter.

This dual switch covers the
2 to 6GHz frequency range,
and provides a low insertion
loss of less than 1.2dB. The
VSWR is better than 1.8:1, and
the isolation is greater than
80dB.

The DP3T switch is made of
aluminium™ with hermetic
feedthroughs and has a laser-
welded cover, resulting in a
lower component weight and
improved reliability.

The RF interface incorpo-
rates both field-replaceable
SMA connectors and female
contact receptacles. The
built-in female interfaces are
flush-mounted on the bottom
mounting surface, provigding a
simplified RF interconnec-
tion with its mating device.
The switch operates from a
+5V and —11 to —20V supply,
and an integral driver pro-
vides TTL compatible control
inputs.

For further information
contact Watkins-Johnson Int,
Dedworth Road, Windsor,
Berkshire SL4 4LH.

MICROTROL DIS 130

Roalan International have
added to their range of inter-
faces and converters by
introducing the Microtrol DIS
130.

The DIS 130 is an |IEEE-488
to serial converter and pro-
vides both RS-232 and RS-422
signals. The baud rate can be
set between 75 and 9600, Word
length can also be set from 5
to 8 bits with odd, even or no
parity. These variables can be
changed via the DIP switches
or by sending a software code
over the |EEE-488 bus.

A typical application for the
DIS 130is to communicatetoa
serial plotter or printer from
an |EEE-488 test system.

The DIS 130 has a standard
24 pin |EEE-488 connector
and a 25 pin male ‘D’ con-
nector.

For further

information

contact Roalan International,
Gleneagles House, 31 River-
side Road, West Moors, Wim-
borne, Dorset BH22 OLG. Tel:
(0202 86) 1512.

The MX50 hand-held digital
multimeter, available from
ITT Instruments, is a high-
performance 5,000 count digi-
tal display instrument.

A unique safety feature is
the battery compartment
which is accessed from the
front of the multimeter by
disconnecting the measuring
leads and then removing the
safety cover. As a result, the
operator is protected from
receiving an electric shock.
The sealed battery compart-
ment, which aiso houses the
fuses, is completely isolated
from the rest of the instru-
ment. This prevents any bat-
tery leakage from damaging
the internal electronics.

The MXS50 has a -high-
resolution bar-graph which
operates in a number of
different modes including
centre-zero, zoom and ‘live-
trend’. Alogic function is also
provided to indicate circuit
logic levels.

For further information
contact ITT Instruments, 344
Edinburgh Avenue, Slough,
Berkshire SL1 4TU.

INTERFACE BOARD

New from STC Instrument
Services is a new data
acquisition and control inter-
face board for the IBM
PC/XT/AT and compatible
computers.

The Keithley DAS-16(F) is a
full-length board designed
for direct installation into a
PC expansion slot to turn it
into a high-speed, high-preci-
sion, data acquisition and
signal analysis instrument.

The DAS-16 has a standard
ADB674 successive approxima-
tion A/D converter, while the
(F) version uses the faster

AD774 12 -bit converter,
together with faster input
circuitry. g

Other features include: two
channels of multiplying 12 bit
D/A output; eight digital 1/O
lines (4 x 4); an adjustable

please mention AMATEUR RADIO when replying to any advertisement

reference voltage output, and
a three-channel programm-
able interval timer.

For further details contact
STC Instrument Services,
Dewar House, Central Road,
Harlow, Essex CM20 2TA. Tel:
(0279) 641641.

NEC Electronics Limited's
new 32 bit Complex Instruc-
tion Set Computer (CISC), the
V70, has now entered the
preproduction phase.

This microprocessor oper-
ates at internal clock speeds
of up to 45MHz and achieves
an instruction processing
capability of fifteen million
instructions per second
(MIPS), making it the fastest
32 bit CISC device currently
available.

The V70 incorporates a vir-
tual memory management
unit with a virtual address
space of 4 GBytes, a sixteen-
entry translation look-aside
buffer (TLB), and a four-level
memory protection system.

High-speed operation is
achieved by the use of a
specially developed archi-
tecture incorporating an
external 32 bit address and
data buswidths, together with
a six-stage pipelining struc-
ture enabling four instruc-
tions to be processed simul-
taneously.

The complete instruction
set comprises 273 instruc-
tions of 119 types and is a
superset of that used with the
V20 and V50 microprocessors,
enabling existing designs to
be upgraded by emulation.

For further information
contact NEC Electronics (UK)
Ltd, Cygnus House, Linford
Wood Business Centre, Sun-
rise-Park Way, Linford Wood,
Milton Keynes MK14 6NP. Tel:
(0908) 691133.

Cirkit Distribution have
recently introduced two
further additions to their
Toko range of active filters for
amateur radio and data com-
munications equipment, as
well as MCA and related
communicators.

The THB277A hybrid inte-
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grated circuit contains a
bandpass filter for the 300Hz
to 3kHz range and an
operational amplifier, and
measures 185 x 12 x 5mm
(excluding pins). The max-
imum current consumption is
5.5mA and its attenuation is
rated at 38dB (minimum) at
100Hz, and 12dB (minimum) at
6kHz. The maximum distor-
tion is 0.5% at 1kHz, making
the unit ideal for speakers or
headphones between detec-
tor and expander.

For applications requiring
both bandpass and lowpass
filtering, the THB227 offers a
combination filter which
includes a 300Hz to 3kHz
bandpass filter, a lowpass
filter with cut off at 3kHz and
an operational amplifier. This
compact, nine-pin module,
measuring 23 x 12 x 5.5mm,
operates across a tempera-
ture range of —30°C to +70°C

and may be stored between .

—-40°C and +85°C. Its band-
pass filter gives minimum
attenuations of 18dB at 100Hz
and 24dB at 6.8kHz, with
maximum distortion 0of 0.2% at
1kHz. The lowpass filter’s
attenuation figures are 3dB
(maximum) at 3kHz and 36dB
(minimum) at 59kHz, with
maximum distortion of 0.5%.

For further information
contact Cirkit Distribution
Ltd, Park Lane, Broxbourne,
Hertfordshire EN10 7NQ. Tel:
(0992) 444111.

| CAD/CAM USER GROUP

Horseshoe Publishing have
launched the first indepen-
dent user group for users and
potential users of PCB CAD/
CAM systems throughout the
UK. The CAD/CAM User
Group (CCUG) offers its
members support, training
consultancy, and expert
advice via a telephone hel-
pline.

Under the editorship of
Mark Jennings, former Euro-
pean Technical Director of
Betronex, CCUG will mail a
quarterly newsletter to all
members containing hints,
software  and hardware
reviews, letters and other
topics of interest.

At first, CCUG will concen-
trate on EE Designer CAD/
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CAM systems, but in due
course will extend its scope
to other products. CCUG is a
totally independent body and
offers an unbiased view on all
products within its sphere of
interest.

If you would like to become
a member, or obtain any
further information about
CCUG, tel: (0763) 838885 or
(0329) 661194,

THE SPIRFLAME

Cobonic Limited have
introduced the Spirflame
self-contained gas produc-
tion unit which produces gas
(perfectly mixed hydrogen
and oxygen) from the elec-
trolysis of water and, hence, is
suitable for applications such
as soft soldering, brazing and
welding, etc.

The Spirflame can produce
a flame small enough to
thread through the eye of a
needle or large enoughto cut
2mm steel. Running costs are
only a few pence per hour.

Several work-stations can
be supplied from one Spir-
flame and, with the launch of
the second-generation of
Spirflames, the gas supply to
each work-station can be
monitored. If one operator
shuts down or changes the
flame size setting on his
torch, Spirflame automa-
tically compensates by reduc-
ing orincreasing the required
gas output.

For further information,
write to: Cobonic Ltd, 32
Ludlow Road, Guildford, Sur-
rey GU2 5NW.

vided. The design package
costs £29.99.

For further details and a
printout sample, contact
CADsoft Systems, 18 Ley
Crescent, Astley, Tyldesley,
Manchester M27 78D (please
include an SAE). Tel: (0942)
870376.

Klippon Micro-Systems
have developed a signal
multiplexing system called
Miniplex. The unit includes a
power supply unit, a control
module, an input transmitter
with an input conditioning
module, and an output
receiver with an output condi-
tioning module.

Miniplex is capable of pro-
cessing up to 128 digital or
sixteen analogue signalsviaa
twisted pair cable. The trans-
mission system works in both
directions, allowing the loca-
tion of transmitters and
receivers at any point on the
cable.

A wide selection of input
and output conditioning mod-
ules is available which sup-
port either eight digital sig-
nals or a single analogue
signal. These include: 1/0
digital interfaces; 1/0 inter-
face optocouplers; 1/0 semi-
conductor relays; 1/0 inter-
face relays; and /O inter-
faces for analogue signals.

For further information
contact Klippon Micro-Sys-
tems Limited, DPTS House,
Cramptons Road, Sevenoaks,
Kent TN14 5DZ. Tel: (0732)
460066

PCB DESIGN
CADsoft Systems have

introduced a PCB design
package for the IBM PC or
compatible computer.

The utility produces high-
quality printouts of artwork
on an Epson compatible dot
matrix printer. Single or dou-
ble-sided boards measuring
up to 25x25in can be
accommodated. Eight pad
styles and five trackwidths
are also provided which can
be freely mixed.

Artwork can be enlarged to
twice its full size; a high
speed draft-mode is also pro-

The Dallas Semiconductor
DS5000T microcontroller has
an embedded clock/calendar
and allows microcontrolier
systems to date and time
stamp events, schedule acti-
vities and record the duration
of operations.

Available from Dialogue
Distribution Ltd, the device
incorporates a lithium cell to
preserve clock functions in
the absence of power. Clock
accuracy is better than two
minutes a month at 25°C.

Time functions are acces-
sed as though they were part

of the embedded non-volatile
data memory, enabling the
thirty-two input and output
pins to be used.

Either 8 or 32K bytes of
embedded non-volatile RAM
are available for programs or
data. The RAM incorporates a
selectable partition between

the data and program
code.
For further information

contact Dialogue Distribution
Ltd, Wicat House, 403 London
Road, Camberley, Surrey
GU15 3HL. Tel: (0276) 682001.

The Sixth Vacation School
course ‘Transmission for
Telecommunications’, orga-
nised by the Institution of
Electrical Engineers (IEE),
will be held at Aston Uni-
versity from 16 to 21 July 1989.

The purpose of the course
is to provide a good apprecia-
tion of the overall strategies
for the development, plan-
ning and implementation of
the transmission aspects of
national telecommunication
networks.

The course is intended
primarily for those already
engaged in telecommunic-
ations engineering in either
an operating or manufactur-
ing organisation, and who
have had a few years’ experi-
ence in the industry.

Further information is avail-
able from Miss F Sherwood,
IEE, Savoy Place, London
WC2RO0BL. Tel: 01-240 1871 ext
308.

WIRE STRIPPER

An automatic wire stripper
for stripping insulation on
cables from 0.2 to 8mm dia-
meter in one simple action
has been announced by
Freetrade (TEP) Ltd. It can
strip muiticore signal cable,
mains wiring and hook-up
wires, while automatically
adjusting its jaw separation. It
includes a side cutter, and a
strip length guide for accu-
rate insulation removal which
is graduated in inches and
millimetres.

For further information
contact Freetrade (TEP) Ltd.
Tel: 021-766 6142.
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STRAIGHT AND LEVEL

The BARTG have recently
published two more booklets
to complement their Begin-
ner's Guide to Packet: the
Beginner's Guide to RTTY,
and the Beginner's Guide to
AMTOR, priced at £1.25 plus
20p pé&p.

For further information
contact Peter Adams G6LZB.
Tel: (0923) 220774.

The Isle of Man Amateur
Radio Society is setting up a
station on the Calf of Man
from 7 to 9 July.

The callsigns for this
DXpedition are GDOIOM and
GD3FLH on HF, with GD4IOM
on VHF.

The bands to be used are:
on HF, 20m SSB, 14.250; 15m
SSB, 21.250; 10m SSB, 28.525
+QRM; and on VHF,2m, 70cm,
and possibly 4m, 6m and 23cm.

All contacts made during
the Calf of Man DXpedition
will count towards the Golf
Delta award.

For further information, tel:
(0624) 834257.

NEW NAVICO DEALER

Navico have appointed a
new dealer to cover the south

of England. ADITI Com-
munications, of Hurstpier-
point, Sussex, have been

awarded the contract.

The AMR1000 and AMR
1000S 2m mobiles are stocked
by ADITI and retail at £247.00
and £299.00 respectively;
optional telephone handsets
are also available.

For further information
contact Alec Parsons at
ADITI. Tel: (0273) 833311.

ATLANTIC CROSSING

The Royal Air Force Fin-
ningley Amateur Radio Club
are planning their own trans-
atlantic challenge between 16
and 27 July from the Muli of
Kintyre.

Their aim is to cross the
Atlantic with radio signals via
the Aurora Borealis. To mark
the occasion the club will be
using aspecial eventcallsign,
GB2TAC.

The intended operational
frequencies are as follows:

2m Main Station: a) 144.010,

A1A (CW); b) 144.225 J3E
(SSB).

4m Station: 70.144, A1A and
J3E.

6m Station: frequency TBN.

HF Control Station: a) 20m,
14.440 J3E; b) 15m, 21.330 J3E;
c) 80m, 3.760 J3E.

During slow periods they
will be operating on the WAB
net on 80m and 20m, as the
Muil of Kintyre is believed to
be a rare square.

For further information
contact Corporal Nigel Fen-
ton, Search and Rescue, RAF
Finningley, Doncaster, South
Yorkshire.

The Burnham, Beeches and
Maidenhead and District
Amateur Radio Club is hol-
ding its sixth McMichael Rally
at the Haymill Centre, Bur-
nham, near Slough, on Sun-
day 23 July.

Attractions will include an
ATV group, packet station and
an HF station, GB4MR.

Refreshments will be avail-
able all day and the car
parking is free. The entrance

fee is £1.00 and car boot
pitches cost £5.00 each.

For further information
contact Bob Hearn GOBTY
QTHR. Tel: (0494) 29868.

The Hilderstone Radio
Society Mobile Rally takes
place on 30 July at Hilder-
stone College, St Peter's
Road, Broadstairs, Kent.
Doors open at 10.00am.

There will be a talk-in and
special event station, as well
as the usual trade stands, etc.

For further information
contact Alan. Tel: (0843)
593072.

The first North Cheshire
Radio Club Mini-Rally and car
boot sale will be held on 23
July from 11.00am at the
Morley Green Social Club,

Mobberley Road, Morley
Green, near Wilmsiow,
Chesire.

Car boot pitches cost £5.00
in advance or £6.00 on arrival.
There will also be a talk-in on
S22 from GINCR.

For further information
contact Peter G4WCE. Tel:
(092 575) 5959.

NTRIM

RANSFORMERS LTD

UNIT 3A/9, 25 RANDALSTOWN ROAD, ANTRIM,
CO ANTRIM, N IRELAND

Telephone: (08494) 66734. Telex: 74667
Fax: (08494) 68745

Manufacturers and designers of high quality
toroidal transformers to specifications VDE
550, BS415 Class 2 and IEC65 Class 2.

Prices quoted are lots of 100 (VAT not
included). Prices firm to October '89.

15VA - £4.70 120VA - £6.70 625VA - £13.80
30VA - £5.18 160VA - £7.87 750VA - £22.60
50VA - £5.52 225VA - £8.40 1000VA - £37.20
80VA - £6.00 300VA - £9.40

100VA - £6.86 500VA - £12.50

Prices quoted are for primary voltage 110,
120, 220, 230, 240.

For additional primaries please add 4% to
price for the following:
120/120, 220/240, 110/110, 115/115,
110-120/110/120.

AGENTS WANTED — ALL COUNTRIES

Prices below normal trade. Some Y10 quantity rate. Send
19p SAE or label for free catalogue. ovenssas 2 rerLy courons)

Millions of components: thousands of different lines

Rechargeable Nickel Cadmium batteries (ex unused
equipment) AA(HP7) 1.25volIt 500 mA......................... Set of four£2
ITT Mercury Wetted relay 20-60 VDC Coil. SPCo, 2A.....79p. 10-£5
LED iluminates 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. ¥ to 2 watt. 1Q to 22meg. %% to 10% NOT a
jumbled mass, but ready sorted into values

£25 collected £29 Mail Order

Smm Red FlashingLED ..........ccccocov v 25p or 10 for £2.25
Watch/Calculator/Lighter etc Mercury Batteries Made by
Ray-O-VAC 10 mixed popular sizes............c...c..n. £1.50, 50 for £5.00
IN4004 or IN4QO6 Diodes...........covevvvminmrnceiercreneee 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

asuntested.............cccoeiviiin 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 Smm LED, 40 red, 30 green, 30 yellow = 100 mixed ....... £7
‘HARV!I’ Hardware packs (nuts-boits-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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THE PAC-COMM
PERSONAL MESSAGE SYSTEM

By Steven Goodier G4KUB and John Goodier G4KUC

Inthe December 1988 issue of Amateur
Radio we reviewed the Pac-Comm TNC-
220. At the time of writing the unit was
being supplied with the 1.1.5 operating
system, and the review stated that the
TNC could be updated at any time as
better and more efficient versions of the
ROM were released onto the market.
This has now hdppened, with the release
of the new 1.1.6 software which now
includes 'a Personal Message System
(PMS).

If you are a regular user of packet
radio, then you will be familiar with the
larger mailbox systems that are used to
forward and receive mail on a daily basis.
Many mailboxes also contain a
tremendous amount of useful informa-
tion in their sub-directory areas for you
to download and keep. These systems
are of great value if you wish to forward a
general bulletin around the country, or to
a specific station at a known mailbox
many miles away.

Valuable mailbox time can be wasted if
you only wish to send a personal noteto a
friend a few miles away. A far better idea
would be to have your own personal
mailbox system, whereby you or other
stations could leave short messages to
be read at any convenient time. The
introduction of the PMS ROM now
enables the TNC-200 series of Terminal
Node Controllers (TNCs) to operatesuch
a useful facility. The new ROM will also
upgrade the TAPR TNC-2, AEA PK-80 and
MFJ 1270/1274 packet controllers.

Faciiities and features

Adding the new ROM to your system
turns your TNC into a personal mailbox
which can be accessed at any time,
allowing messages to be stored for later
retrieval. The TNC must be fitted with 32k
of battery backed-up RAM, of which
approximately 15k is allocated for mes-
sages. All information is retained even
when the power is turned off. The system
is transparent in operation and alows all
normal packet working to be retained,
while simultaneously allowing messages
to be entered or read over the air by a
second user who has connected to your
mailbox callsign.

The system now includes a CW
identification option which will send
your callsign out in Morse code at
regular intervals; usually every thirty
minutes. Many of the new commands are
specifically intended to control the PMS
side of the software, and these include
all_ the common commands such as
SEND, READ and KILL, which should
make first time users feels at home.

Once the new software has been fitted
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and checked for errors, you can arrange
with your local BBS system operator
(SYSOP) to forward all your usuat mail
directly to your personal mailbox. The
idea is to leave your TNC on overnight
and mail is forwarded to your PMS while
you are asleep. This will save you having
to log on to the main area mailbox,
leaving it free for other users. You will
only need to access it occasionally to
check for bulletins and new information
files etc.

Fitting the new ROM

Before starting it is important to make
a back-up of the TNC’s parameters, as
this will save you time later on. Making a
back-upissimple; first openyour receive
buffer and then type DISPLAY. The
operating parameters will be down-
loaded into the receive buffer. When this
is complete save the buffer to disc. The
saved information can then be uploaded
later if wished.

The new ROM is easily fitted to your
TNC by removing the main PCB and
locating the old operating system, which
isusually identified by a label that should
inform you of the make of the TNC and
the software version number. in the case
of the TNC-220 the ROM is located
towards the front of the board and close
to the front panel LEDs. Make sure that
you insert the new chip the right way
round, and before starting make careful
note of the orientation of the old one to
ensure correct insertion. When satisfied,
reassemble your TNC, and run your
packet software.

Switching onyour TNC should produce
the sign-on message shown in Fig 1. You
are now advised to purge the old
parameters by sending the command
RESET. Once issued this will reset the
processor using the supplied para-
meters. You are now ready to make use of
the new operating system. To save time
you can now upload the parameters
previously saved to disc; this is done by
loading them into your transfer buffer
and sending them to your TNC, just as if
you were transmitting a file over the air.
Of course, do not turn your rig on during
this process.

Sefting up the PMS

If you decide to use the CW ident, then
you are advised to use it with care. Not
only does it send the text contained
within the CWIDTEXT, but it borrows a
section of code from the BEACONTEXT;
therefore a portion text contained in that
buffer may also be sent. The PMS
overview advises you to leave the
beacon text blank, and set the beacon to
off. The CW beacon is sent at around
20wpm, and you are advised to transmit it
every thirty minutes to avoid unneces-
sary QRM to other packet stations.

The Personal Message System is very
simple to use, but there are a number of
options to initialise before it can be put
into service. The supplied handbook
details all the new commands and Siskin
Electronics supply a very useful 'PMS
Overview', which explains about the
CWID and other important commands.

Firstly, you must enter the calisign
which the mailbox will be known as; this
is usually your own call with a ‘-2’ tagged
on to the end. The command for doing
this is MYPCALL, so for example enter-
ing MYPCALL G8VHF-2 from your com-
puter terminal will name your PMS
G8VHF-2. You now have the choice of
allowing third party mail; this is set with
the command 3RDPARTY, and it can
either be on or off. Leaving the command
on allows your system to store messages
to and from other stations, whilst
selecting off only allows messages to be
addressed to or from your own callsign.

Uploading

Now that your system is up and running
you will probably want to upload a
number of messages for people to read
when they connect. | decided to dedicate
part of my PMS to the ATARI ST
computer, therefore | uploaded a couple
of information files which | thought may
be of interest to Atari users. Files can
either be typed directly from the
keyboard, or alternatively be prepared in
a word processor and then saved in
ASCI| format for uploading later.

Fig 1

Pac-Comm TNC-220 packet
controller
AX.25 Level 2Version 2.0
Features:
PERSONAL MESSAGE SYSTEM
CWID.
Release 1.1.6 10/18/88 - 32K RAM
Copyright U.K. by SISKIN ELEC-
TRONICS
Checksum $27
cmd:

please mention AMATEUR RADIO when replying to any advertisement 9



PAC-COMM PMS

Uploading is very simple. First prepare
your text, load it into the transfer buffer
and issue the command SEND followed
by a callsign. Since my first message was
a general bulletin to all users | used the
command SEND ALL. The PMS will ask
for the subject title which has to be less
than twenty-eight characters. it's then
just amatter of sending the message and
ending it with a CTRL-Z or /EX. Once
sent, typing ‘L’ will display a catalogue of
messages stored on the system along
with the message number, month and
day they were entered, who the message
is to and from and the subject title.

Since you are now a system operator
(SYSOP), it is to your advantage to
occasionally do some housekeeping in
the form of deleting old or unwanted
messages. Because there is only approx-
imately 15k of memory for message store,
the system can sometimes become full of
messages you or other users have
forgotten to delete. Any mail or file can
be killed by issuing the command KILL
followed by a message number. A much
more powerful command, and one to use
with great care, is KILL O, which will
delete the ten oldest messages on the
system.

Note that commands like KILL and
KILL O will not be acted upon if the
message is not to, or from, the user's
callsign. This safeguards any other
private mail and stops people abusing
the system.

The system in use

Anybody can connect to the mailbox by
issuing the command C G8VHF-2 (the
PMS callsign). if you are a regular user
and know the SYSOP, there is a
possibility that mail is waiting. If there is
you are told at the time of logging on, and
you will see the message 'You have mail
waiting'. You are now in a position to use
the command ‘M’, which will list all
messages to your callsign. Any new mail
will be listed here and can be read with
the command ‘R’ followed by the mes-
sage number.

Flig 2 shows the type of layout that you
can expect to see once you have
connected and used the command ‘L’ to
list all messages. As you can see,
messages are easily identifiable, but
only the ones addressed to your callsign
or to all may be read. The system also
includes a fairly comprehensive help
page, which the user can call up with the
command ‘H’; this is shown in Fig 3.

A very useful feature of the PMS is its
ability to inform you of any new mes-
sages that have been entered in the
mailbox. It does this by using the STA
LED on the front of the TNC, which
flashes slowly to draw your attention to
the fact that a message is waiting. If the
system operator reads any PMS message
(not necessarily the newly entered one)
the STA LED will stop blinking.

Keeping a record

The PMS uses Stream K even if USERS
is set to 1, so anybody connecting to the
mailbox will not register on the green
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CON LED located on the front panel of
the TNC. If you suspect that a station is
connected to your system, sending the
command ‘CS’ will list all Streams and
who is connected. This is worth doing
before you close the TNC down, just in
case somebody is using the PMS.

If you wish to monitor the activity on
your mailbox, and keep a simple record
of stations that have connected and
messages read, switch to Stream K. Any
stationthat connects now will registeron
the green CON LED, and activity will be
stored in the TNC's remaining RAM area.
Next time you run your packet software,
open the receive buffer and hit the
RETURN key on the computer. This will
cause the TNC to empty the contents of
its RAM into your receive buffer, and you
can then study any activity that has taken
place while you have been away.

Another good idea is to turn the time-
stamp command on, and set the TNC's

The ROM installed on the TNC printed
circuit board

internal clock by using the command
DAY. All connections and disconnec-
tions will now be time-stamped, allowing
you to build up a picture of how long a
station has connected for and what
messages were read. Don't forget to turn
the MONITOR off before engaging the
above process, or the remaining RAM
will be filled with data from other traffic
on channel.

Third party mail

As my system stands at the mument it
will accept third party mail because the
command 3RDPARTY is on. The reason
for this was so we could inciude
informative files regarding the Atari ST
computer. | think it would be a good idea
for similar non-profit-making groups,
such as RAYNET or local radio clubs, to
set up a PMS to inform local amateurs of
forthcoming activities.

If people start to use your information

»»*CONNECTED to G8VHF-2

CMD (K/L/LM/M/R/S/B/H/?)>
L

7053 Bytes free
Next message Number 11

Logged on to GBVHF's Personal Message System

10 11/23 G4XHT > G8VHF Xfer buffer info

9 11/23 G8VHF > G4AXHT THANKS FOR YOUR HELP

8 11/23 G8VHF > ALL ASTUR ST Radio Group

6 11/22 G8VHF > G4PDX THANKS FOR THE MESSAGE
2 11/22 G8VHF > ALL ATARI SUB-DIRECTORIES

1 11/22 G8VHF > ALL ATARI ST HAM SOFTWARE

Fig 2
Fig3

»++ CONNECTED to G8VHF-2

CMD (K/L/LM/M/R/S/B/H/?)>
H

CMD (K/L/LM/M/R/S/B/H/?)>
B

- Logged off

Logged on to G8VHF's Personal Message System

H(elp) H [CR] or ? [CR] displays this help file.
L(ist) L [CR] lists the 10 latest messages.
M(ine) M [CR] lists the 10 latest messages to/from your callsign.
R(ead) R n [CR] reads message number n.
K(ill) K n [CR] deletes message number n (only to/from your callsign).
S(end) S (callsignP[CR] begins a message addressed to (calisign).
Subject: max 28 characters ending with [CR].
Text: End each line with [CR]. End message by typing [CR]. [CR] /ex
[{CR] or CTRL-Z [CR] at the beginning of a new line.
B(ye) B [CR] disconnects you from PMS.
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system to carry third party mail, | would
advise you to delete such messages as
soon as possible and warn other users
not to engage in similar activities. It is
now against licence regulations for a
private mailbox to carry third party mail,
and it is unlikely that any PMS would be
licensed with a GB7 callsign. If you wish
to keep your system completely private
then you should set 3RDPARTY to off;
any attempt to send mail to any callsign
apart from the callsign of the mailbox will
be met with the message ‘No third party
mail aliowed'.

Conclusion

The introduction of the Pac-Comm
Personal Mailbox ROM has brought
some very powerful, yet easy to use,
commands to many users of the TNC-200
range of terminal node controllers. The
system is both simple to fit and user
friendly.

Without doubt, being able to leave the
system switched on, and return hours
later to find messages waiting is a great
advantage. Another good point is having
your own national mail automatically
forwarded toyou in the early hours of the
morning.

All in all, the upgrade is well worth
considering even if you do not intend to
use the PMS system on a regular basis.

The Pac-Comm PMS ROM is available

from Siskin Electronics who also own the
UK copyright. The price is £12.50 which
includes post and packing or £7.50 if you
trade in your old operating system.
Incidentally, Siskin are now supplying all
the Pac-Comm range of TNCs fitted with
the new PMS as standard. They can also
supply a complete range of AEA and

Kantronics TNCs, connecting leads,
computer software and, of course, excel-
lent advice.

For more information contact Siskin
Electronics, Southampton Road, Hythe,
Southampton, Hants SO4 6wQ. Tel:
(0703) 849962 (24hr). If you are writing, a
large SAE would be appreciated.

PERSONAL MESSAGE SYSTEM - FACT FILE

Product: The Pac-Comm Personal Message System (PMS)
Price: £12.50 or £7.50 if you trade in your old ROM
Supplier:  Siskin Electronics. Tel: (0703) 849962 (24hr)

Features: « Twenty-seven new TNC commands
Suitable for TNC-200 series, TNC-2, PK-88 and MFJ 1270/1274

»

packet controllers

Third party mail option

Built-in user HELP page

* * * % * * *

KILL etc

» Regional mailboxes can forward mail to your personal PMS on

request
« Easily upgraded

Totally transparent in operation
Automatic CW identification with adjustable speed

Flashing STA LED to indicate new messages
Approximately 15k of RAM available for message store

Friendly mailbox commands such as SEND, READ, LIST, HELP and

aressler

COMMUNICATIONS LTD.

SONY
SONY ICF 2001D
76-108 MHz
116-136 AIRBAND
153kH2-29.995MHz
FM - AM - SSB 32 MEMORIES
INC PSU, CARRY STRAP
& EARPHONE S 3

ICFT7600DS .......oovcivivivinininiiimiiisisinnins 29
AN102new portable antennasw........ £33
AT T e AN S mimaoniaa £229
Pro 80 Lusiussmimmmiimrsesiiolissovsssisisie £299
NEW PRODUCT

Kenwood TS 701 Dual Band Mobite... o4
Yaesu FT470 Dual Band Hand Held POA
Standard AX700€ . . ... .. 878

Kenwood R500 + ARAJD . ., £899
Kenwood RS000 ..., . £Tee
VC20 Converter : £160
TS880 HF + 8 Mtrinc microphone . £898
TS440inc Auto ATU inc microphone... ... £4,170
Bearcat2000SLY ... £230

Black Jaguar ci1e9

191 FRANCIS ROAD

LEYTON - E10 6NQ - LONDON
TELEX 8953609 LEXTON G
PHONE 01-558 0854 01-556 1415
FAX 01-558 1298

DRESSLER ACTIVE ANTENNAS

50MHz to 1300MH:z

ARA 900
Gain 17dB Typrcal
ACTIVE ANTENNA TECHNICAL SPECIFICATIONS

Notse Figure 148 at 50-1B0MHz
1 508 betow 300MH2
‘Q 2 (108 below IS0MHT
2 7d8 heworw 400MH2
3 OdB besow S00MH2

: — £139.00 /1259 connectors)
[, Q;q £149.00 »v-1y0e Comectors)

Intercept Point 310 Order + 18dbm at Inpu
Post £3 00 or Secuncor £7 00 extra

ARA 30 ACTIVE ANTENNA
50 kHz . . . 40 MHz WITH LIMITED
PERFORMANCE UP TO 100MHz

Professional electronic orcutry with very wide 8%
dynamic range Meets professional demands

both in electromcs and mechanwcal ruggedness
1 2m fong glass tbre rod Circwit 1s built into
£129

walerproo! 2.5 mm thick alurmimum tube Ideal
for commercial and swi-recewing systems
£129 See Review in August 1985 issue p 35
Both antennas come complete with 7 metres of cable tnterface. power
suppty and brackets Dressler preamps available

OPEN MON - SAT 9AM - 5.30PM
INTEREST FREE HP FACILITIES AVAILABLE
ON MANY ITEMS PROMPT MAIL ORDER

N =

Prices correct at ime of gomg to press Please pione for latest quote

ICOM R71
General Coverage Receiver £855

FIRST CLASS SHORT WAVE RECEIVER.
BUY THIS FOR £855 AND RECEIVE AN
ARA 30 FREE. WORTH £129.

Also R7000 complete with ARA900 £999.
(ASK ABOUT THE NEW TV CONVERTER)

PHONE FOR BEST PRICE
ICOM IC32G ICOM IC3210
ICOM IC2GE ICOM IC761
ICOM IC228 ICOM IC781
ICOM IC735

NEW K2s very small handhold 2 mtr
Available June. ICR 9000 - 100KC -

FRGI600 £475 FT747GX £599

FRGI600H £500 FT757 Mkl £875
FRG8800 £585 FT23, 411,4700, 767, FT470
FRV8800 £100 + All Yaesu available
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ALINCO 2M FM ALR22E

The budget 2m FM rig that is low
on price but high on spec. 25 watts
with an rx coverage that extends
from  140-170MHz  (optional).
Hundreds in use. Send for full
colour brochure.

AZDEN PCS-6000 2M FM + AIRBAND!

This rig is unique. It provides 25
watts of FM on 144-146MHz plus full
receive coverage from 108-180MH:z
AM/FM. 20 memories any duplex
split in any memory, auto tone-burst,
listen on input etc, etc. The airband
section has been purpose designed for
the job. Send today for colour
brochure.

ALINCO DJ-100E 2M FM

Latest rig from the ALINCO stable, this
hand-held has been developed from the

successful ALX-2E. Now incorporating LCD

display and 10 memory channels it will fit into IN STOCK
even small pockets! The extended receive range

covers 140-170MHz and there are no extras to
buy. Chris Lorek says in Ham Radio Today, “A
lovely little transceiver with a very impressive
technical performance”. '

ALINCO ALD-24E Dual Bander

If you thought that duel band rigs were
expensive, then look again at this one. It
gives true duplex operation with a single
antenna output. Basically 2 rigs in one
box, it has a superb specification
covering 2m & 70cm FM. Extended
receive coverage is possible upon
request. Probably the most cost effective
rig on the market. Send for full details
today.

DJ-100 2M FM

QRP HF TRANSCEIVERS SSB/CW

Single banders for 80, 40 or 20m with 2 watts
output SSB/CW. Fits into the pocket but can work
the DX. These rigs have provided us with some
fun recently, and they could do the same for you.
Ideal for holidays, hotels or just a new challenge.
Go anywhere, no TVI and beautifully eningeered.
VXO control, IRT, and a host of other features.
We got 569 from LA2 on 80m with an indoor wire and Ws on 20m! Send
for specification.

BOOKS & FREQUENCY LISTS

THE BOOKS THAT ARE USED BY THE PROFESSIONALS,
NEWS AGENCIES, RADIO STATIONS, ETC.

UK Listeners' Confidential Frequency List 1.6 to 30MHz New 1989 Edition
Complete Guide to VHF/UHF Frequencies 25 to 2GHz ..
VHF/UHF Airband Guide to Commercial & Military
HF Oceanic Airband Communications 1988.................
The Secret of Learning Morse Code . e
Pocket Guide to RTTY & FAX Stations.
Marine Radio Frequency Guide HF & VHF........
Airband Radio Handbook Second Edition .........................
Air Traffic Control by D Adair .....

DIAMOND POWER METERS

A superb range of VSWR & Power meters from a very famous stable!
All with new styling and RMS/PEP readings.

§X-1001.6 10 60MHz up 1o 1kW .
§X-2001.810 200MHz up 10 200W......... £65.00
$X-400 140-525MHz up to 200W ..
$X-600 1.8 to 525MHz up to 200W........£119.00
$X-1000 1.8 to 1300MHz up to 200W. ... .£159.00

Send for spec sheet

ADONIS MICROPHONES

AM-303G Used by many stations to provide that
distinctive voice quality on either FM or SSB. A
switch selects the correct response for each mode.
Touch buttons provide the PTT and the
omni-directional microphone gives the distinctive
quality that hand mics just can’t match. Works
with any rig and includes up/down controls.

AM-503G As above but with speech compressor £65.95

NEW!
MARINE FREQUENCY GUIDE

This is the latest addition to our frequency guides. It covers LF, HF
and VHF, and lists all the UK coastal and port stations, with simplex,
duplex and channel numbers together with traffic list times, channel
designations etc. Full editorial is included about the marine service
including emergency channels, SSB/RTTY/CW. Also listed are the
world phone channels normally receivable in the UK. Most HF coastal
stations listen on quite separate frequencies to those that they use for
transmit. It’s all in the guide. Super value as ever!

Marine Radio Frequency Guide £4.95 + £1

NEW! 730V-1 HF ANTENNA
Designed for DX operation on 10, 15,
20 and 40 metres, this aerial is highly
efficient and yet easy to install in most
situations. Full 1kW rating on SSB
and full bandwidth performance at the
2:1 VSR points. No radials and single
pole support point makes it ideal for
even small QTHs. The robust
construction and simple assembly makes this antenna a delight to use.
Dimensions: Each element = 5.8m; Total span = 8.3m; Total height
= 4.1m from base point to element tip line. 2in mast mounting and full
instructions £149.00. Carriage £7.00 via Securicor

SONY COMMUNICATIONS
ICF 2001D  150kHz-30MHz + Air............coovvvn. e £297.00
ICF 7600DA  150kHz-30MHzAM +FM.....................oo. £127.00
ICF 7600DS  150kHz-30MHz SSB/AM + FM....................... £157.00
ICF SW1 150kHz-30MHz AM Compact ......................... £147.00
ICF SW1S As above with full kitetc................................ £247.00

WATERS=

Qe==TANTON
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ICF PRO80  150kHz-22SMHzSSB/FM.........ccevveeeeevea..., £297.00
ICF AIR7 108-174MHz + FM Broadcast...............uu........ £227.00
ANl Active short wave antenna ..............e....oouuuennnnnn. £49.00
ACD4M Mains power supply charger................c..ovvuneenen. £19.95
BP23 Ni-Cad pack for AIR7/PRO8O ...............ccovn..... £16.95
DCC 127A 12VPSU/charger .............ccoooiiiviiiiniiiiin £24.95

RETAIL & MAIL ORDER: 18-20 Main Road, Hockley, Essex SS5 4QS
Tel: (0702) 206835/204965

RETAIL ONLY: 12 North Street, Hornchurch, Essex RM11 1QX

Tel: (04024) 44765

Visa and Access by telephone. 24hr Answerphone
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The Final Courtesy

by Trevor Morgan GW40XB

Amateurs often quote that the ‘final
courtesy’ of a QSO is a QSL. But what is
the QSL and, what is more important, why
is it used?

The QSL card is a written verification
of a contact made between two stations.
It has no intrinsic value and, frequently,
no technical value. Basically, it is no
more than a ‘thank you' card, but this
should not really be the case. The
problem is that it has become more of a
tradition than a technical aid. So, what is
the real value of a verification card and
what should it convey?

To be of any use to the recipient, a
verification card should give as much
information about the sender’s working
set up as possible. It should also give fult
details of the weather and propagation
conditions at the time of the contact, and
comparative signal reports of stations in
the same area as the recipient.

Any station, whether amateur or pro-
fessional, has a good idea where his
signals are being received and, from
reports, how well they are being
received in those areas. So a card stating
the obvious is, literally, a waste of time.

Most QSL cards have the standard
date, time, frequency, mode and report-
type of layout. This is all right as far as it
goes, but few amateurs or listeners take
the time to give any other information.

So, what does a station need to make
his report worthwhile? Really, a double-
sided card is necessary. The usual
pictorial or graphic design and standard
report shouid be on one side, while the
other side should contain as much
technical information as possible. How
this is set out is up to the individual, but
here are a few guidelines.

Reports. It is useful for a
station to know how his signals compare
with other stations from the same area.
He should also be aware of the equip-
ment used by the other station so that he
can assess his own results.

Local Conditions. Your locality can

play a part in how well his signals are
received.

Local Weather. This can also play a
part in reception, and details will help in
his assessment.

Timescale Reports. Aseries of reports
over, say, twenty-four hours will give an
idea of changing propagation. Daily
reports over a week at similar times will
also give an idea of changing conditions.

Your Equipment. Give as much
information as you can without getting
too ‘involved'. The receiver, aerial and
any filtering used should be detailed.

Your report on the station's actual
transmission should be as accurate as
possible. A simple report of 5/7 with QSB
(or a SINPO report of 54433) doesn't tell
the station much. What sort of interfer-
ence was there? How fast or deep was
the fading? Was his audid excellent,
average or distorted in some way? He'll
never change his lousy mic unless
someone tells him about it! Was he using
too much compression or did the signal
sound as if it was tailored, even if it
wasn't? Watch out for harmonics, too,
because a station might not be aware of
them getting out. Also, a note on his
bandspread may be useful. Anything that
could be useful to the station should be
noted. He may very well be aware of a
problem, but you coulid help save a lot of
embarrassment.

Broadcast Stations. The professionals
are more keen to know if you have
actually listened to theirtransmission so,
naturally, they would like some ‘proof’. A
few comments about the programme you
heard (they do not have to be com-
plimentary!) will show that you did listen.
Ask a few questions about the station,
programmes or even staff. Most impor-
tantly, show some interest!

The final courtesy of a QSO is a QSL,
but it's no good if the report isn't as
accurate as possible. If astationreceives
a number of reports on his signals, all
stating that he has some problem, it will

help him. If they all give 5/9+10 reports,
he will carry on transmitting blissfully
unaware that his rig is about to bite the
dust!

QSO Direct or via the Bureau. For most
amateur stations, the bureau represents
asavingin time and money. Most stations
have set times to send a batch of cards to
the bureau. This may be weekly, monthly
or even quarterly, depending on activity.
If you send your report via the bureau, be
prepared for a long wait for a reply. The
cards you send are sorted by your bureau
into destination bureaux and, when
there are enough cards to make it
worthwhile, these are posted off. The
receiving bureau then sorts his pile into
areas and these are posted to area
managers. The area manager has the
individual envelopes for the stations and
will post these when they reach the
weight for the postage paid.

Depending on how active a station is,
the circuit can take a month, a year or
even longer, and that's only in one
direction!

Sending reports direct is not always
possible or advisable but, if you think the
report is important, perhaps due to a
transmission. fault, or something you
think the station should know about, then
do so. Always send sufficient postage for
areply.

Many stations do not respond to direct
reports, either as a matter of policy or
because they don't send verifications, so
they have no cards anyway. .Some
stations use a QSL manager who deals
with all of their cards.

Special event or DXpedition stations
have a massive response. The majority of
such stations write their cards while the
contacts are being made and usually
send them in one parcel to the bureau.
These stations will receive thousands of
cards which will be, mainly, from those
contacts. Unfortunately, many special
stations file all the cards they have
received at the same time with hardly a
glance at them unless they are unusual,
so itis a good bet that a listener’s report
will be missed and filed with the rest.

The important point about verifica-
tions or reports is that they should be
detailed, informative and interesting to
the receiving station, otherwise QSL
cards are a waste of time, money and
effort. The final courtesy of a QSO is a
useful report!

I5UXT
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Listeners’ INTERFERENCE: ADTACENT SS8 S16S F/ROM DLE

ASSOCIECIOH RE@@RT PROPAGATION: SL/CHY &S8 AbouT 12 PoInNTS
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I am pleased toreport reception of your transmissions as detailed below
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The World of

BY DON FIELD G3XTT

This month | want to take a look at what
traditional RTTY (Radio Teleprinter) has
to offer, on the basis that many packet
TNCs also support the RTTY mode.

Apart from CW itself, Baudot RTTY is
the oldest data mode in use by amateurs
(strictly, all the modes | refer to in this
column are forms of RTTY, but by RTTY
most amateurs mean five-bit Baudot).
Early RTTY operators used mechanical
teleprinter (telex) machines, obtained as
surplus stock from military and commer-
cial sources. Many UK amateurs, for
example, started with the Creed 7B
machine which became available at
reasonabie prices when the GPO (as it
then was) introduced a new generation
of teleprinters.

Mechanical teleprinters used a five-bit
code to represent the characters to be
sent. This is unlike CW, of course, where
characters can be anything from one to
five bits long (and more in the case of
special characters like punctuation). The
advantage of always using five bits in
RTTY is that the receiving terminal
knows when a character is complete;
machines not being as intelligent as the
human ear plus brain! On the other hand,
a five-bit code only has two to the power
five, or thirty-two different combina-
tions. As there are twenty-six letters of
the alphabet, you can see immediately
that there is a problem in handling
figures. This is solved by using the codes
twice. Instead of upper and lower case as
with a typewriter, RTTY uses a ‘letters’
and a ‘figures’ case. This provides for the
twenty-six letters, ten numerals, some
common punctuation marks, plus some
control characters such as carriage
return, line-feed, space and the letters
and figures’ shifts.

The complete RTTY character set is
known as International Telegraph
Alphabet Number 2 (ITA2), sometimes
referred to as the Baudot Code (USA) or
the Murray Code (UK). There are slight
differences between the US and UK
versions, but not enough to worry about.

You may have spotted from the above
that RTTY doesn't distinguish between
capital and lower case letters. Neither
doesitinclude the full range of computer
keyboard symbols and codes. Having
said this, the RTTY character set is
perfectly adequate for straightforward
communications.

You will come across RTTY on all the
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HF amateur bands as well as some of the
VHF and UHF bands. As well as being
used for ‘real-time’ two-way QSOs, you
may also run across RTTY mailboxes,
where messages can be left for other
amateurs to collect later. The IARU
bandplans (see Table) inciude alloca-
tions for RTTY operation.

In fact, RTTY is so well established in
the amateur world that there are many
RTTY awards available including an
RTTY version of the popular DXCC
award, and regular RTTY contests.

Another fascinating aspect of RTTY is
that it is still used for many commercial
purposes on the HF bands. If you have a
general-coverage receiver and the abil-
ity to decode RTTY signatls then you will
be able to copy press information,
weather data, some ship to shore traffic,
news bulletins and much else. Your
terminal unit may also provide an ASCII|
mode. ASCI! is similar to Baudot RTTY,
but uses a seven-bit code, which allows
for a bigger character set inciuding the
special characters needed by computer
systems. Amateurs don’t make much use
of ASCII RTTY, but you may well run
across it if you tune to the commercial
RTTY frequencies. »

Getling involved in RTTY

So, how do you get involved in RTTY?
As with packet radio, - the first thing is to
get your station set up with the appropri-
ate connections but, in practice, you will
already have done that when connecting
it up for packet operation. You will need
to read the TNC manual to discover what
commands are necessary to put it into
the RTTY mode, and to operate itonce in
that mode.

The only parameter you should need to
set is the baud rate which, for most
amateur activity, is forty-five bauds. Set
the mode switch of your radio to USB (or
AFSK if this mode is provided) and tune
to one of the RTTY bands (the majority of
RTTY activity takes place on 20m, and as
well as two-way QSOs you will also find
several RTTY mailboxes active there).

You shouid quickly be able to tune in
some RTTY signals. If you are having
problems, check the speed and the
polarity (you can change polarity by
changing mode to LSB, or some TNCs
permit it to be changed via a keyboard
command). If you missed receiving a
Shift character, perhaps because of

adio History

A m ol
orna

QRM, you can sometimes end up
receiving a string of numbers when, in
actual fact, letters are being sent, or vice
versa. Again, from the keyboard, you can
usually force the reception to Letters if
this has happened. Some common
received sequences will give you a clue
as to what is going on. For example:
1 :1 :1: really CQ CQ CQ, but with the
Letter Shift missing

646484: really RYRYRY (the tuning
signal), again with the Letter Shift
missing

SYSYSY: probably RYRYRY being
received with inverted tones.

In the days of mechanical teleprinters,
operators would usually send a string of
‘RYRYRYRY' at the beginning of each
transmission as a tuning signal. This still
happens quite a lot, although it really
isn't necessary most of the time and
simply generates unnecessary QRM. If
you reply to, say, a CQ call, always start
your transmission with a carriage return
(so that it starts to appear on anew lineat
the distant end) followed by his callsign a
couple of times and yours a couple of
times, much as you would do on CW. In
fact, most RTTY operators make exten-
sive use of the CW 'Q’ codes and
procedure signals such as ‘KN’ and ‘AR’.
End every transmission with a carriage
return.

One point to bear in mind is that noline
of text should be more than sixty-nine
characters long, as this is the most that
mechanical teleprinters can handle.
Most TNCs will insert a carriage return
automatically at this point when in RTTY
mode if you forget to do so.

You will soon discover that RTTY has
one major disadvantage: it cannot
handle errors. If an interfering signal
comes up, that's it. The AMTOR or packet
systems would ask for a retransmission
but RTTY being an old and simple mode,
can’t cope. One way to minimise the
problem is to keep the receive band-
width as narrow as possible, by making
good use of the adjustable filters in your
receiver. A directional antenna is also
invaluable, of course, for nulling out
interference and maximising the signal
you want to copy. Having said that, RTTY
is far from being an ideal mode for DX
operation, but can be a lot of fun when
signals are strong and copy is good.

RTTY also gives you access to the
regular news bulletins put out by BARTG
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inthe UKand ARRL inthe USA, as well as
to the various mailboxes | referred to
earlier. The BARTG bulletins go out
under the GB2ATG callsign on the first
and third Sundays of each month on 80, 20
and 2m. The ARRL. broadcasts, under the
call W1AW, go out daily on all bands, and
are best received in the UK on 14095 and
21095kHz. They ase specifically beamed
to Europe on Monday, Wednesday and
Friday each week. The best times to
check are 1600 and 2300GMT.

A word of warning before | complete
this discussion of RTTY. RTTY is a 100%
duty-cycle mode. in other words, while in
transmityou are putting outa continuous
carrier. SSB transmitters are normally
rated for intermittent operation because
voice is very peaky, so running them at
full power for minutes on end can hasten

their demise. If in doubt, reduce the
power on RTTY to something like a
quarter to one-third of normal peak SSB
power output. If a fan is an option with
your rig (as with, for example, the FT101),
ensure that you have one fitted.

A leap ahead?

The American Q8T magazine recently
carried an interview with packet radio
pioneer Doug Lockhart VE7APU. In it,
Doug made some interesting observa-
tions about the adoption of packet radio
by amateurs, and how he would like to
see it develop. In the datacomms area,
amateurs had traditionally used ex-
commercial teleprinters, so were always
one step behind the professionals. Doug
comments: ‘If amateur radio persists in
just using tossed-out technology from

commercial users, we're never going to
be able to hold our heads up high in the
world’. Packet radio developments
enabled amateurs to make a quantum
leap in their capabilities.

Fortuitously, | saw a press report
recently that Racal and Cable and
Wireless have embarked on a joint
venture to exploit the possibilities of
transferring data via radio links. The new
company, Merrac, will use newly-
released frequencies in the 160MHz
range. Another recent press item men-
tioned that Pace Communications of
Southampton has launched a range of
packet modems which can operate at
speeds of up to 9,600bps and with an
operational range on VHF or UHF of up to
thirty miles. The company envisages
applications in areas such as electronic

160 metres:

Data Communications Bandplanning
RTTY allocation 1838-1842kHz '

17 metres:
15 metres:

12 metres:
10 metres:

4 metres:

2 metres:

70cm:
23cm and above:
Notes:

RTTY allocation 3580-3620kHz. Packet usually found on 3597, 3607kHz. AMTOR calling channels 3588 and
3637.5kHz .

RTTY allocation 7035-7045kHz. Packet usually found on 7093kHz, though this is not an IARU-approved
frequency. 7035kHz may be used in Europe. AMTOR calling frequencies 7045 and 7075kHz

RTTY allocation 10140-10150kHz. Packet found on 10147kHz, though the IARU currently recommends no
packet operation on 10MHz. AMTOR calling frequency 10143kHz

RTTY allocation 14070-14099kHz. The ARRL recommends 14103, 14105, 14107 and 14109 for bulletin board
services, and frequencies below 14100 for point-to-point packet contacts. 14100 is the Internattonal
Beacon Chainfrequency and should be avoided. AMTOR calling frequency 14075kHz

RTTY allocation 18100-18110kHz

RTTY allocation 21080-21120kHz. Packet tends to be found on 21103, 21105, 21107, 21109kHz. AMTOR
calling frequencies 21075, 21100, 21115kHz.

RTTY allocation 24920-24930kHz

RTTY allocation 28050-28150kHz. Packet likely tp be found on 28103, 28105, 28107, 28109kHz. AMTOR
calling frequency 28075kHz. Some packet operation in the FM segment

50.6-50.7MHz recommended for packet by RSGB

RTTY calling frequency 70.3MHz. 70.4875MHz recommended by RSGB for formal packet links, 70.26-70.34
for informal, with 70.325 at the preferred channel

RTTY calling frequency 144.6MHz. 144.625-144.675 for packet as follows:
144.625 - all data modes including ‘Cambridge’ and TCP/IP

144.650 — AX25 including mailboxes

144.675 — AX25 other than mailboxes

Some use of 144.585-144.590, 300 baud, USB, for packet DXing

RTTY calling frequency 432.6MHz. Packet on 432.675, 433.625, 433.650, 433.675

Allocations still under discussion

There is no mandatory bandplanning in the UK, but voluntary adherence to the IARU recommendations
is in everyone’s best interest.

Where calling channels are specified, this implies that stations should move to a nearby clear frequency
once a QSO is established.

Traditionally, and for commercial purposes too, HF data communications use LSB. On VHF, FM is
frequently used for data communications. 25kHz channels are used on 2m and 70cm for packet
transmission at 1200 baud (compared with 300 baud on HF). On the higher bands it is likely that wider
channels will be used to accommodate higher speeds.

The method of specifying frequencies above is the traditional method, based on the notional carrier
frequency. However, this assumes the modulating tones to be used. As these may vary, the method
increasingly being adopted is to specify frequency by the centre of power of a data transmission. For
most purposes this means the mid-point between the modulating tones. Thus 14105kHz (for example)
would be referred to as 14104.3kHz. g
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pointof sale, process control and various
mobile data capture activities. As well as
offering flexibility, the radio link saves
on normal telephony network charges.
Undoubtedly these commercial users
will build on developments already made
in the amateur world, of which we can
feel proud. However, amateur packet

radio started ten years ago, and VE7APU

sounds a word of warning when he says
that ‘It hasn't gone as far or as fast as I'd
like it to go’. | have heard these
sentiments echoed recently in the UK.
Many packet users are happy to dabble
with the local mailbox, and fail to see the
enormous potential of packet radio
which could be realised with improved
software and more efficient networking.

Technically all this is possible, though
cheap radio gear for linking on 23cm
seems to be a long time coming, but the
will and the sense of direction seem to
have been lost. Although a lot of work is
going on, it is largely unco-ordinated.
Now that powerful PCs are becoming
more affordable, mailboxes could offer
much’ more sophisticated facilities,
already ‘available on commercial, non-
radio systems. Better networking soft-
ware, along with high-speed links, could
. open up real-time access to remote
. databases and directories; could permit
multi-way conferencing; could allow
documents to include graphics, image,
and digitised voice; and so on. Perhaps
what we need in the UK is for the
innovators to form themselves into a

group, similar to the Tucson Amateur
Packet Radio group in the US, to help
push such developments through.

One of the papers presented at the last
ARRL Computer Networking Confer-
ence particularly impressed me as a way
that amateurs and professionals can
work together for the common good.

‘Dave Hughes, not himself an amateur,

has worked with amateurs in Montana to
setup an extensive packet radio network
for schools, giving students in that very
rural part of the USA real-time access to
UNIX computing facilities. To provide
dedicated telephone lines would have
been prohibitively expensive. Local far-
mers, businessmen etc, are also encour-
agedto getinthe act, giving them access
to a wide range of data available on the
network, and allowing them to share
views and ideas. Dave believes that
packet radio could completely transform
communications in much the same way
that micros have transformed the world
of computing and made it available to
‘everyman’. The biggest obstacle, and it
would doubtless be the same here, is
getting suitable frequencies released by
the authorities.

HF mailboxes )

The RSGB has now received authorisa-
tion from the DTI for the first HF packet
and AMTOR mailboxes. GB7PLX, run by
G3PLX, the father of AMTOR, is licensed
for operation on 7, 10 and 14MHz. Packet
mailbox GB7LDI, run by G3LDI, will

operate on 14 and 21MHz. GB7BNI in
Northern Iretand and GB7GUR in Guern-
sey will operate on 14MHz. The rationale
behind each of these HF stations is that
they will be used for the forwarding of
packet mail between the UK and over-
seas. Their success, or otherwise, will be
monitored by the RSGB HF Committee
and Packet Working Group, partlcularly
to see whether packet or AMTOR is
preferable for such links.

Digicom

Although | have said previously that
packet radio is normally handled by a
dedicated TNC, this is not always the
case. There is a handful of software
packages around which will allow the
computer itself to do most of the work
(though an external modem is still
required). One example is Digicom,
which works on the Commodore C64 and
C128. The Digicom software is a share-
ware package, and is available from Jim
Mahoney G6FCL, 89 Tynefields, Pitsea,
Basildon, Essex SS13 1JA, by sending
him a blank disc plus return postage and
a disc mailer. You need to tell him
whether it is for a C64 or C128. The
matching modem is based on the AM7910
‘World Modem’ chip, and connects via
the computer’s cassette port, leaving the
user port free to drive a printer. A
suitable PCB is available for £5.00 from
Ron Sadler G1SFK, 7 Newton Road,
Stratford, London E15 1LR. Please
enclose an SAE (about 3 x 4in).

MAKING ELECTRONICS C.A.D. AFFORDABLE

CIRCUIT ANALYSIS BY COMPUTER

PCB LAYOUTS AND SCHEMATICS
TINY-PC, EASY-PC

BRITISH

DESIGN

AWARD
1989

EXCELLENT QUALITY FROM DOT MATRIX PRINTER

Are you still using tapes and a light box?

Have you access to an IBM PC/XT/AT or clone including Amstrad 1640 & 1512?
Would you fike to be able to produce PCB layouts up to 17" square?
With 8 track layers and 2 silk screen layers?

With eight different track widths anywhere in the range .002 to .5317?
With 16 different pad sizes from the same range?

With pad shapes including round, oval, square, with or without hole?
With up to 1500 IC's per board, from up to 100 different outlines?

That can be used for surface mount components?

Thatis as good at circuit diagrams as itis at PCB’s?

Where you can learn how to use it in around half an hour?

Which with EASY-PLOT and EASY-GERB can output to pen-plotter or
photo-plotter (via bureaux)

PRICES: £95 + VAT (TINY-PC) £275 + VAT (EASY-PC)

ANALYSER [l

PROTOTYPE
TV IF AMPLIFIER
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&
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For 1BM PC/XT/AT and ciones including Amstrad 1512, 1640, RM NIMBUS and
BBC B, B+ and Master.

“Analyser |- Analyses complex circuits for GAIN, PHASE, INPUT
IMPEDANCE, OUTPUT IMPEDANCE AND GROUP DELAY, over awide
frequency range.

Can save days breadboarding and thousands of pounds worth of equipment.

PRICES FROM £130 + VAT.

Write or phone for full detalls:
Number One Systems Ltd
Ref: AR

Harding Way, Somersham Road, St lves, Huntingdon,
Cambs PE17 4WR. Tel: St lves (0480) 61 778 (4 lines)
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In the April edition we looked at the
gain of beam arrays and how this
depended on the length of the boom and
the optimum number of elements for that
length. We found that you cannot get
more gain by simply piling on extra
elements to an existing boom length.
The best way to achieve extra gain is to
stack more than one aerial.

Multiband

There are two main areas involved:
stacking arrays for the same band, or
mounting, say, arrays for 144 and 432MHz
on the same pole. We will assume that
the aerials are set for horizontal
polarisation and that they are stacked
vertically rather than bayed horizontally.
Although reference is made to VHF and
UHF arrays the arguments are just as
valid on other bands. .

Let us start with the problem of
mounting a 2m and 70cm aerial on the
same mast; what should the spacing be?
The simple answer is to put them as far
apart as possible. Provided you can get
them several metres apart this is good
advice, although it does bypass some
technical points that should really be
taken into account. The real difficulty
comes when you have only a short stub
mast available; what then? As a general
point it can be taken that, if the aerials to
be stacked are both on the same band,
the minimum spacing between them
should be half the length of the boom.
For aerials on different bands, set the
spacing at half the boom length of the
higher frequency aerial.

Ground pilane
There is rather more to it than the
above simple rule of thumb would

indicate. In a stack for two bands the
lower frequency array will appear to the
higher frequency unit as a ground or
earth plane. Theory tells us that the
impedance of an aerial, and hence the
correct matching, varies with the height
above ground. In fact it passes through
its free space value at a quarter-wave
above ground and at all multiples of
quarter-wave. Mounting the smaller
array at some multiple of quarter-wave
above the larger array will at least keep
the SWR right.

Angles .

We are not yet out of the woods. When
an aerial is mounted at odd muitiples of a
quarter-wave above ground, the ground
acts as a reflector and causes a lot of
your hard won RF to be sent out at high
radiation angles. This is not what we
want. This effect is minimised when the
spacing is at even multiples of quarter-
wavelengths where the impedance is
once again at the free space value. The
effects of spacing on the larger array are
usually negligible and, if narrow spac-
ings have to be used, watch out for
detuning of the smalier aerial.

One band

When stacking aerials for one band,
the required spacing depends on the
gain of the single yagi. Up to five
elements the spacing should not be less
than a half-wavelength and five-eighths
is to be preferred. At ten elements the
minimum spacing goes up to two
wavelengths. if you are going to use two
ten-element yagis on 2m, the minimum
spacing would be four metres and four
and a half would be better.

Bays
Sometimes it is convenient to mount

the aerials side by side or bayed. This will
give the same gain as vertical stacking
but at the expense of narrower horizon-
tal beamwidth than is obtained from
vertical stacking. The important point in
horizontal baying is the space betweén
the ends of the elements on the two
aerials. To obtain the best gain the end
spacing should be at least five-eighths of
awavelength; on 2m this means about2.4
metres between ends.

Putting all this together leads us on to
stacking four aerials in abox array. If you
are stacking four eight-element aerials
for 2m, you would need a horizontal
boom spacing of 3.6 metres and a vertical
boom spacing of 4.5 metres to obtain
maximum gain from the array.

Lobes

If the bay spacing is increased, the
main lobe gets tighter and the gain
increases. Unfortunately, there isalsoan
increase in the side-lobe content which
can result in some very misleading
directivity patterns. Two five-element
yagis spaced a half-wave horizontally
will show a beautiful clean pattern with
virtually no side lobes. This can give the
impression that you are getting a lot of
gain. In fact, the gain from this baying
distance is very small; it simply happens
to be the optimum distance to minimise
the side lobes.

What now?

It is obvious from the above that large
gain means a lot of metal and a lot of
airspace. It also means a hefty rotator to
handle it. Remember two things about
aerial arrays: firstly, they are like
Canadian lettuce, the bigger the better;
secondly, if they did not blow over in the
winter gales they were still much too
small!

Your guide to

each month at
only £1.60.
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‘RCA’ televisions

I've met quite a few disappointed
people who have bought 5in diagonal,
‘RCA' branded, black and white TVs.
Well, at £20.00 brand new, boxed and
working, with medium and VHF radio
built in, wouldn’t you? They are made in
Suwon, Korea and are models BWT052E.
They are freely available at rallies.

What's the catch? Waell, there isn’t one,
provided you live in America. The TV is
for NTSC, the US TV standard. Funnily
enough, there is no problem with the
picture; the line lock is happy to whizz
away at our speed, and boy, are they
sensitive. The problem is the sound; or
rather the lack of it. This is due to the fact
that the US sound video spacing is
4.5MHz; ours is 6MHz.

Right. To change one over. Rip the
bottom off the set and locate the inter-
carrier filter; it's a tiny three-legged
thing called X101. Haul it out. It's got 4.5M
stamped on it, hasn't it? Now do you
believe me? The good news is that quite
a few traders at rallies flog UK 6MHz
filters at, literally, 10p each, or, if you
cannot get to a rally, try a trader in
Practical Television.

Wop it in. Still doesn’t work, does it?
That's 'cos the discriminator coil, T106, is
still tuned to 4.5MHz. It's got a square
drive hole in it, so be careful how you get
the core out; a filed down matchstick
should do it. With the core out, the coil
only tunes to 5MHz. Sounds horrible,
doesn't it? Really, you need a new coil.
However, find a brass screw of the same
thread and wind it in until it sounds right
(brass raises the frequency). Works a
treat, but what a bodge. I'm ashamed of
myself, really | am. Now for the mega-
good news. These sets also cover VHF Lo
and VHF Hi(channels2— 6and 7— 13),s0
they are smashing for DX TV use. I'm sure
you don't need telling that the mains
input is 120V, so run the set on the 12V
socket or the internal batteries.

Allin all, an excellent little set at a very
good price indeed, but you are going to
have to work on it. As usual, let me
remind you that, eyen though running on
12V, there are very high voltages present
within this, or any, telly. Take care, and, if
you don’t know what you are doing, don’t
do R.

i

The other end of buying a bargain is
selling it. Whatever it is, you may have
grown tired of it, it's been superseded or
your interests have changed. Although
there are many ways of selling your gear
- adverts in this, your favourite amateur
radio magazine, adverts on the wall atthe
radio club, word of mouth etc-one of the
best ways of disposing of it is, of course,
the bring and buy at your local rally.

Question. Why does some gear sell as
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by HUGH ALLISON G3XSE

soon as ittouches the shelf and some not
move all day? | believe there are two
factors: condition and price. Dealing first
with condition; some of the disfiguring
marks on the thing may have to be
accepted. If it's fairly modern gear you
might consider investing a fiver or so for
a totally new front panel, case or what
have you. These are often available from
the importing emporium. A now regret-
ted modification that involved gouging a
hole somewhere, can often be removed
in this fashion. However, the thing to
enhance any sale is to make sure the
gear is clean.

A total clean-up is the cheapest thing
you can do. It may take you an hour or so
but can repay dividends on sale day.
When you have removed the knobs and
the front panel etc, a bowl of warm, soapy
water and a nail brush, plus a little
enthusiasm, can equal amazing results.
Remember, electricity and water are not
friends; unplug first! Whilst the knobs
are off, a gentle go over the cabinet with
a damp cloth is on the cards. Beware
what you use; soapy water is probably the
safest (but go easy on the soap).
Chemicals, even some spray polishes,
can take off markings, meit plastic etc.
Now, before we put the knobs back on,

_should we have white lines, pointers or

dots on the knob that have worn off?
These are nearly always recessed and

. the trick here is to blob ‘TippEx’ into the

recess. Fill up the general area and give
it five minutes to dry. Now chip off the
excess with a finger nail and they look
splendid, don't they?

Black leather carrying handles, protéc-
tive cases etc, can often come up a treat
after a going over with shoe polish of the
appropriate colour - AVO handles
especially. Clean off the excess after a
few minutes, as normal, then remove any
surplus the next day.

Scratches on black cases, front panels

The Trio JR500S receiver

etc, can often be disguised by going over
them with a felt-tip pen. It's then a case of
making.sure the rig has got a full set of
four feet and that all screws that show
are present and correct.

Price. Study all the examples being
offered for sale in magazines. Go to your
chosen rally and have a look round first.
Ask a few dealers what they will offer you
- I've often been very, very pleasantly
surprised at their offers, even for straight
cash in the hand, never mind a trade-in.

You should have arrived at the rally
equipped with a pen, a bit of card and
some sticky tape. List on the card any
special features of your wonderbox -
accessories, Ni-Cads, handbook, aerials,
mounting trays etc. I've often received
favourable comments from purchasers
when | have marked down how the thing
is powered — 240V ac or 12V at 3A for
example. Put the price on in bold figures
and enter it in the sale. Bold figures?
Well, due to security considerations (ie,
to prevent stuff being nicked) equipment
is normally displayed behind a roped-off
area. It ends up so far away that it
becomes an eyesight test for the
punters. Let them know what a bargain
you are offering! To sum up: acleanbitof
kit, realistically priced and clearly label-
led should equal a quick sale.

Wythal rally

| just don’t know. how |'ve missed this
rally in years gone by. Apparently it has
been running for four years now but the
organisers haven't promoted it too much
owing to a lack of car parking space. This
is due to change as a car park for
hundreds of vehicles is to be built this
year, so look out for this ‘bash’ in 1990.
When | contacted the organiser, he
called it a small rally. He did himself a
disservice.

Visitors this year had a stiff walk of
about a mile from car to site, but it was
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unanimously agreed that this was well
worthwhile. There was a couple of
traders dealing in new black boxes, but
the vast majority comprised amateurs
having a clear out; thus there were
excellent bargains to be had, albeit after
some fierce haggling. | had to resist
buying a Tektronics transistor curve
tracer at the unbelievable bargain price
of a fiver, because both the Cortina boot
and back seat were full of other goodies.
Next year I'm taking the van.

There was also a guest comedy spot. |
snapped up nearly a thousand assorted
‘D’ type connectors; well wouldn't you at
£2.00? Halfway back to the car, the
bottom fell out of the box. You wouldn't
believe how much ground a thousand
connectors can cover. The event was
much enjoyed by everyone present, with
one exception: me.

Trio JR500S

Good sets. Maybe even great sets.
Amateur bands only; 80-10m plus WWV
and an aux position. They work well and
are fairly sensitive. They run out of steam
a touch on 10m, but that's nothing to
worry about. In use they are excellent. A
slight moan about the preselector; flick
from 80 to, say, 20m and the band sounds
dead until you twiddle the preselect
knob to the appropriate position.
However, you quickly learn where it
wants to be and thereafter, no hassel.
Problems? Yes, one seems to be emer-
ging now. The built-in, factory fitted 'S’
meter goes open circuit. It's in with the
tuning-gubbins view hole and replace-
ments don't seem to be available. I've
seen some real craftsmen graft in an ex-
CB set meter and make a good job of it,
but it isn’t easy.

The solution often adopted is to fit
another meter elsewhere - it will just
about fit in next to the AF and RF gain
controls. The photo shows a fairly typical
‘stuffed in’ variant, and itdoesn’tlook too
bad. It is essential to cover the variable
capacitors before cutting the mounting
holes, and clean out carefully before
plugging the rig back in.

Prices. Well, I've seen one sell at
£45.00, an absolute bargain. £75.00 is a bit
too steep; most that I've seen sell in the
last year have gone for £60.00 to £65.00.
About a third of those sold seemed to
have had replacement meters fitted.

Incidentally, these sets seem to hold
their prices well.

‘Eagle’ valve receivers

Here we have a single conversion
465kHz IF receiver. It covers up to 30MHz
and, given the low IF and lack of RF stage,
you are in for a bit of second channel
(image) reception - the ubiquitous
‘tunes stuff in twice’ problem. It's no
worse, nor better, than a lot of other
three or four-valve receivers of twenty
years ago. Given that there's a built-in ‘S’
meter, a BFO and bandspread, of sorts, it
may be slightly better than average.

The excitement here? The thing is
120V or 240V powered, selectable by a
switch on the back. Totally unprotected
and easy to knock over when carrying it
about, you wouldn't believe how bright it
all lights up when plugged into 240 with
the switch in the 120V position. Take
care. If you turn it off quickly enough you
can get away with it.

There doesn’t appear to be a model
number on these sets, but as they have a
fairly distinctive front panel, the
attached photo should help you identify
them. £25.00 to £35.00 seems to be the
going rate and you shouldn’t lose out;
receivers like these are slowly gaining
price at a pound or so a year.

Sandown Park RSGB VHF Convention

Right. it's got to be admitted that the
RSGB is a great thing to throw stones at,
and their 'never publish any criticism’
policy has angered many, but credit
where credit is due. The VHF Convention
used to run a bring and buy, and |
remember with affection some of the

The Eagle valve receiver

rubbish | bought there in years gone by.
Disaster struck five years ago when an
expensive bit of kit belonging to one
amateur was stolen, and another
amateur purchased some faulty gear.
Both were reimbursed by the organisers,
but given that this comes off the total
profit of the convention, you will quickly
see why the bring and buy ground to a
halt.

Further disaster. The ‘Teleprinter mob’
(I know they call themselves Data
nowadays) organise another bash at
Sandown too. This has an excellent flea
market. Thus, in your average amateur's
mind is the equation Sandown = flea
market; always. Amateurs rolled up at
last year's VHF Convention with junk to
sell. Some hero on the talk-in said that
there was a bring and buy (there wasn't),
so there were hoards of people wander-
ing round the hall lugging junk, aimlessly
looking for a non-existent stand. The
commaents of an amateur who had lugged
avery heavy network analyser half amile
through the car park, then up some stairs
were unprintable. Impromptu ‘stalls’
then set up all over the place and chaos
reigned.

Probiem solved

The Convention’s solution? Members'
mart tables. A whole room of them. Not
cheap - they were priced, according to
the cost of traders' tables - but plenty of
them. The advantages to the orggnisers
are obvious—it's not their problem if gear
is stolen and they have no involvement at
all. An excellent compromise, and popu-
lar too. Well done, RSGB (I never thought
I'd say that)!
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AIR SUPPLY

TEL: 0532 509581

(24hrs Answerphone)

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

AIR TRAFFIC CONTROLLRS — on hand to help ‘guide’ you towards an
interesting and rewarding pastime
AIR BAND RADIOS « SCANNERS ¢ TRANSCEIVERS ¢ AERIALS &
ACCESSORIES o MAPS ¢ BOOKS o CHARTS o CAA PUBLICATIONS ¢ TIE PINS
& BADGES ¢ POSTCARDS ¢ MODELS ¢ PHOTOS o AIRTOUR AGENCY
For our latest information pack please send SAE (with stamps to value of 50p)
Shop hours do vary owing to Airpower, flying and other events. We are normally
open 10.00-13.00 + 1400-1730 (closed Wednesday & Sunday)
Shop just two mimutes from Leeds Bradford Alrport
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MAKE YOUR INTERESTS PAY!

More than 8 million students throughout the world 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
the course of your choice

Electronics Radlo, Audio and TV Servicing
{ Basic Electronic Engineering L S
ity & Guilds) (City & Gullds)
] Car Mechanics |
i Electrical Engineering Computer Programming i
| Electrical Contracting/Installation GCSE and ‘A’ level subjects 1
course of Interest: i
Name: R . — 1
Address p.Code =
| Schools Depl EFS79, 312/314 High ]
Skoet, sums\nwsm 1PR. lﬂolwmuo‘l 221 2926(24":)‘
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THE QUAGI

by Maurice Webb GIAMR

My interest in amateur radio started at
the age of twelve, thanks to my fatherand
the famous R1155 receiver. Since then, |
have constructed many types of equip-
ment and tried out many different
antennas. For myself — and, of course, to
many others-an effective antennais one
of the main priorities of a good station.

After obtaining my licence in Septem-
ber 1983, | decided to construct an
inexpensive antenna. | started by build-
ing atwo-element quad. The main reason
for choosing this approach was that the
two-element quad has slightly more gain
than a two-element yagi at the same
height above ground.

The antenna was erected to a height of
about 20ft. Many ltong-distance stations
were worked using this antenna, and the
best QSO was with a station at Farring-
don, Oxfordshire using a power output of
1W. Later | received the QSL confirma-
tion of the contact.

Keeping the higher gain of the quad in
mind, | decided to add three directors.
Owing to experiments into the effect of
quad-shaped directors, carried out a few
years ago, | adopted the yagi principie
and decided to feed the driven-.element
into one corner rather than use the
conventional method (see Fig 1).

The antennas were constructed using
%in aluminium wire. | now had a five-
- element quagi which was fed with
straight 50 ohm coaxial cable. Because
only FM transceive operation was avail-
able, | mounted the quagi (vertically
polarised) to about 25ft. Signal reports
showed a definite increase, and the
front-to-back ratio was veryreasonable. |
used this antenna for about two months,

Testing

i was then loaned a muitimode trans-
ceiver, TS700, to help me with antenna
tests. So, | took down the mast and
mounted the antenna horizontally. Tests

Fig 3

were carried out to evaluate the front-to-
back ratio and the side lobes. Distance
contacts were tested against a fellow
station, GW3IWJ, who was running 100W
to an eight-element, balanced fed yagi.
Shortly afterwards, |.extended the boom
to 14ft and spent more time adapting a
better feed method. | increased the
boom length, netting approximately 3dB,
and mounted the antenna to 25ft again.

With the help of GW3IWJ | carried out
similar tests as before, though this time,
because the length of the boom came
close to the roof, some peculiar results
were obtained. One side of the antenna
had a greater null than the other. As a
result of these problems | decided to
increase the height of the antenna to 30ft
to clear the roof of the house. As before,
signal tests showed a definite increase
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inthe signal strength. After three months
of evaluating the antenna's perform-
ance, the antenna’s mast-to-boom clamp
snapped during a storm with 100mph
winds. On inspection, the only damage to
the antenna was that the director wire
had been bent. However, the advantage
of using ¥in aluminium wire is that | was
able to simply bend the elements back
into shape. Not being disheartened by
concentrated more

this setback, |

thought on developing a better type of |

feed method.

Alot of people take a great deal of time
calculating and constructing a good
antenna, only to waste their efforts by
feeding the antenna inefficiently. The
quad/quagi antenna system is a bal-
anced antenna and therefore should be
fed with a balanced line to obtain the
greatest efficiency.

Q-bar system

After many hours of thought and
discussions with other stations regar-
ding a suitable method of feed, the Q-bar

system was adopted for use with my

antenna. As some people may be aware,
the Q-bar system has a slight disadvan-
tage in the way | have used it, because
the distance between the Q-bars has to
be varied. This was dealt with by
mounting two pieces of stiff copper-wire
to the end of each Q-bar. Then, as the
bars are rotated, the distance between
them increases or decreases in order to

produce a good match (see Fig 2). | used
Yain aluminium tubes with a piece of stiff
copper-wire and a solder tag. | then
drilled a hole in the end of each Q-bar
and placed a nut and bolt through them
to hold the soider tag in place. | then
covered the joints with glue to protect
them against the weather. The Q-bars
were mounted at an angle of approx-

Fig5s
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imately 45° on to the boom and placed ina
plastic box (see Fig 3).

The driven assembly

Some people may have a problem
mounting the driven element/reflector
assembly of the quad/quagi type of array.
In the prototype, | used the method
shown in Fig4. Though not perfect, itwas
a quick method of construction which, of

Antenna Dimension
Measurements
Reflector 16%in loop
D element 82in loop

Director 1 35'%sin
Director 2 35'%sin
Director 3 35%sin
Director 4 35%16in
Directors 35%sin

Director 6 35in

Antenna Spacings

Ref to D element 21in
D/E to D1 15%in
D1 to D2 33in
D2 to D3 17%in
D3 to D4 26in
D4 to D5 26in
D5 to Dé 26in

Boom used was 14ft in length and
34mm square

course, could be improved. To Mount the
reflector and driven assembly to the
boom, | used four small ‘L’-shaped
brackets mounted at the bottom of each
spider. Eight brackets are needed
altogether to hold the elements securely”
in place on the boom. As stated earlier, a
balanced feed is essential to preserve
symmetrical lobe direction (see the
polar diagram in Flg 8). The balun was
mounted in a plastic box on the boom, as
shown in Figs 3 and 6. Formulae for the
balun measurements can be found in any

antenna handbook.
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Afterinitially testingthe antennaitwas
raised to 30ft again and, as before, there
was an increase in signal strength.
Numerous tests were carried out and the
antenna’s performance provedtobe well
above the expectations of myself and
other stations.

Conclusion
| have used the eight-element antenna
for about two years now, with only one

problem. The SWR kept rising very high
and displaying an intermittent fault. The
antenna was taken down and the fault
was found to be at the end of the Q-bar
assembly at the point where it joins the
driven element. The aluminium wire was
not secured properly by the chocolate
block method | had used and had
become corroded. | strongly recommend
that the driven element assembly is
made out of copper-wire and that the Q-

bar system is constructed out of copper
tubing. All the joints can then be
soldered to ensure a satisfactory per-
formance (see Fig 7).
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— Catch the DX on 10, 12 and 15 metres!
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Now that the sun’s activity ia high, propagation on the highest frequency short
wave bands is becoming excellent, with many DX stations, and much
intercontinental working.

Concept receiver featuring DXR10, DCS2 and CSL4 Kits

A brand new HOWES receiver, the DXR10 has been developed to give the home
constructor the opportunity to get in on the action. This is a three band receiver
covering all of 10, 12 and 15 metres. The prototype | have been using certainly
pulls in the stations in a most impressive manner!

Like our very popular DeRx single band receivers, the DXR10 is designed to be
easy to build and within the scope of the beginner, whilst offering an amazingly
good level of performance for a simple set.

Technical features include a double balanced mixer, bandpass input filtering
(which requires no tuning or set up adjustment), active AF filter, and plenty of
audio output to drive a loudspeaker or headphones.

Suitable for holiday, portable and home station use.

The price is still to be fixed at time of writing this advance information, but it
should be under £30 for the kit. Ring or write for the exact figure, they should be
in stock by the time this advert appears in print.
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Some other HOWES KITS:

ASLS DUAL BANDWIDTH FILTER

worthwhile extra filtering and selectivity for virtually any receiver. Simply
connects in line with external speaker or headphones.

Ki: £14.90 Assembled PCB: £22.50

CSL4 DUAL BANDWIDTH FILTER
the same excellent filtering as the ASL5, but designed for internal fitment with
our receiver kits. Really sharp selectivity for CW or SSB.

KR: £9.90 Assembled PCB: £15.90

CTU30 ANTENNA MATCHING UNIT
an ATU for use on alt HF bands and 8m for receiving or transmitting at up to 30W

RF. High quality performance at a sensibie price.
Kik: £27.90 Assembiled PCB: £33.90

DCS2 RELATIVE SIGNAL STRENGTH INDICATOR

or 'S meter’ in common parlance! Special HOWES custom-made meter (see
picture), with a two chip driver circuit for use with all our receiver kits, Adds a
touch of ‘class’!
Ki: £7.90

Assembled PCB + meter: £11.90

There are over thirty different kits in our range. We have receivers from £14.80,
and QRP transmitters from £13.80. HOWES KITS interlink, so that you can start
with, say, a simple receiver and if you wish, expand it into a full transceiver at a
later date. Most kits are suitable for the inexperienced constructor, as well as the
‘old hand’!

If you would like more information on any item, or a copy of our catalogue
showing our whole range of kits, simply drop us a line enclosing an SAE.
Technical advice and sales are normally available by phone during office hours.

All HOWES KITS come with full, clear instructions, good quality PCB (drilled,
tinned and screen printed with the parts’' locations), and all board mounted
components. Delivery is normally within 7 days.

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

73 from Dave G4KQH, Technical Manager
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Tony Smith G4FAIl takes his bimonthly
look at the world of dots and dashes

High Speed Champlonships

The second IARU Region 1 High Speed
Telegraphy Championships will be heid
jn Hannover on 10-12 November 1989.
Apart from national team entries, there
will also be an open class competition for
all comers. '

The following is an extract from the
rules of the Championships. ‘Straight
keys or electronic keys (single or double
paddle) are allowed. Electronic keys
shall produce dots and dashes in the
proportion 1:3. Electronic keys with
additional adjustments or with memory
systems, capable of transmitting mes-
sages automatically or semi-automa-
tically, or keyboards, may not be used.’

The rules are rather lengthy and in
some cases, because of translation
problems, require clarification. For
receiving in the team events it appears
that contestants must use pen or pencil
although they can use symbols or special
writing systems if they wish, rewriting
the received text afterwards in capitals
on an official form. By contrast, in the
open competition it appears that a
typewriter may be used.

As | mentioned in the November 1988
issue, some quite respectable results
were recorded at the 1983 Moscow
Championships. All are capable of being
beaten however, and it will- be inter-
esting to see what happens.

The Regional Championships are
intended to alternate with IARU World
Championships and potentially these
could be bigger and better than anything
ever held inthe past. The question is, will
there be sufficient interest outside the
Eastern bloc countries to revive this
great telegraphy tradition? We lesser
mortals can often hear what appears to
be super high-speed sending on the
bands, but are those operators capable
of similar performance under Champion-
ship conditions? Let us hope they are
and that the UK can send a good team to
Hannover.

Anyone interested in taking part in the
Championships should contact Colin
Turner G3VTT, ‘Hurley’, Weavering

JULY 1989

Street, Maidstone, Kent ME14 '5JJ, as
quickly as possible.

Copying behind .

In the Winter 1988 issue of Morsum
Magnificat, Wm G Pierpont NOHFF
described the old Candler system of
Morse learning which successfully
trained both amateur and professional
telegraphers from 1911 until the 1940s. -

Walter.Candler laid great stress on
‘copyingbehind’, as the following extract
from NOHFF's article shows. ‘Copying
letter by letter is a vicious practice that
stops advancement... Get in the
habit. .. of carrying the letters in your
mind, forming them subconsciously into
words and sentences without copying
anything down. . .-

Fromthe beginning Candler putstrong
emphasis on learning to read the 100
most common words as words. ‘Prac-
tice.. .’ he said, ‘until you can send and
receive themwithout having tothink how
they are spelled. . .concentrating on the
sounds of the words, with no thought of
dits and dahs or spelling, until they are
easy and natural.’

Following up his earlier article, Bill
Pierpont sets out a list of 100 common
words in the form of ‘Drills to build skill in
copying behind’, in the Summer 1989
issue of MM. These words are in two
columns and the ideais to start by writing
down a word in one column, at the same
time spelling out loud a word of similar
length in the second column.

The next step is to key the words in the
first column, again spelling the second
column out loud. As the mind becomes
capable of handling these two different
activities at the same time, the student
progresses to listening to text being
sent, keeping a uniform two words
behind with the aim of getting four to five
words or even a whole clause behind.

NOHFF stresses that beginners should
notwork for very long at atime with these
drills. 'Five to ten minutes at first is
plenty, until it becomes easy.’

NOHFF's article is in MM issue No 12,
price £1.75, post paid. The annual

World Radio Histo

subscription for four issues is £7.00. For
more information write to me, QTHR.

End of an era

Bob Hearn GOBTY comments on my
report in the March issue about the
decision to reduce Morse training in the
NATO navies. He says, ‘| am-a regular
operator of GB2RN, HMS Baglfast, and |
have the opportunity to go on board
many ships, both MN and RN. | haveyetto
see a Morse key. One or two Radio
Officers say they don’t know CW. If aship
is sending CW it usually means the RO is
an amateur.

‘Ships are going digital and of course
satellite is the thing now. Within the next
ten years HF radio at seawill cease aswe
know it. The only ROs wiil be the new
solid-state whizz-kids who will remain on
the big ships as maintenance men. Sothe
end of another era.’

The younger set

| have suggested before that the end of
maritime Morse in 1999 could signal the
end of the international requirement for
an amateur Morse test-and thatnational
societies seem to have little interest in
supporting CW as a mode.

Itwas interesting, therefore, toreadan,
editorial in the January 1989 issue of -
QST, the journal of ARRL, written jointly
by the League’s President and Executive
Vice-President, no less, headed 'Why
Morse Code?’ .

Commenting that the planned demise
of maritime Morse has nothing directly to
do with amateur radio, they go on
nevertheless to ask if we will soon see
the end of the Morse code in amateur
radio. They answer themselves by
declaring that the future of the code is
assured because present-day practition-
ers enjoy using it. They refer to thirteen

- letters in that issue of @ST, representa-

tive of dozens received, responding
indignantly to an earlier letter entitled
'CW ~ Obsolete?’, and comment, ‘They
say it better than we can’.

As for ARRL’s position in the matter,
they say it will always be determined by
its elected board of directors which ‘has
shown itself to be very responsive to
members’ desires’. The real point of this
article is reached halfway through when
the question is raised, ‘whether there
isn’t some place in American amateur
radio for a no-code licence’. :

These top ARRL officers also com-
ment, ‘Interestingly our pro-code cor-
respondents average just thirty-eight
years old — about ten years younger than
the ‘average’ American radio amateur’!

Best way to deal with them?

‘The Northcote and District Section of
the Wireless Institute of Australiawishes
to warn the pirate who is operating a
spark set in this district that every
member will do his best to locate himand'
notify the authorities. One of the mem-
bers has offered his car, and a loop aerial
will be used to find this nuisance. This
club will do its utmost to eliminate these
pirates.” (From ‘The Listener In’, 12
September 1925, and reprinted in
Amateur Radio, journal of the WIA,
February 1986.)
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T33JS on Banaba Island was the major
DX operation during May. In the event it
proved quite a hard one to work. 10m was
in poor shape, but 15m did open up quite
well in the evenings, with the T33JS
signal occasionally hitting S9. They were
also quite a good signal on SSB, though
the behaviour of European stations on
their frequency.was, at times, absolutely
appalling. Jim Smith VKINS and his wife
Kirsty have an invitation to make a return
visit to Banaba later in the year, so we
may all get another chance at this one.

OH2BH has been busy again. After
returning from Revilla Gigedo, he
travelled to the Western Sahara with
OH3UU to give a boost to activity from
there before taking part in the Malyj,
Vysotskij Island operation. Somewhere
along the line, at one of the US
conventions, he was inducted into the
CQ Contest Hall of Fame.

Glasnost has brought Lloyd and Iris
Colvin closer to their goal of operating
from all DXCC countries. During May
they started a round of all the Russian
Republics, turning up with big signals
from some of the major club stations.

- DX news

I recently heard one of the operators at -

YI1BGD (Baghdad) saying that a number
of the operators there will shortly
receive their own personal calls. YI1AB
and YI1XX were among those who were
mentioned.

New Zealand stations are allowed to
use the ZM prefix in place of the usual ZL
from 1 June for eighteen months. This is
in connection with both the Common-
wealth Games, to be held in Auckland
next January and February, and New
Zealand's 150th Anniversary celebra-
tions. The special event station ZM14CG
will be active for the Games, and the New
Zealand Radio Society is sponsoring an
award to promote the event. To qualify,
work five ZM1 stations, one each of ZM2,
ZM3 and ZM4, plus one Commonwealth
countryin each of the three ITU regions -
eleven contacts in all. In line with
NZART's ‘Honour System’, no QSLs are
required. Send a log extract, certified by
two other amateurs, to the Awards
Manager, Mrs A Johnston ZL1ALE, 63
Red Hill Road, Papakura, New Zealand.

A group of amateurs from the Heathkit
Corporation in the USA, were due to
operate from Taiwan, from 25 June until 8
July. | have no information about their
callsigns.

Dave K8MN, who has been extremely
active on all bands as J52US, will transfer
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to Sierra Leone (9L) in December. Also
from Africa, DX News Sheet carried a
report that two French amateurs would

be active from Chad for four months from .

late May. A station signing TT8CW
appeared around the time of writing, so
this may be them. JA1SGU/JD1 hopes to
operate, mainly CW, from Ogasawara,
from 14-17 July.

islands

A large group of Italian amateurs will
appear with IMO callsigns from Rossa di
Teulada Island over the weekend of 7-9
July. This counts only as Sardinia for
IOTA, but separately for the Italian
Islands award.

Another group of Italians will sign /1J7
from Sant'Andrea Island from 30 June
until 9 July. QSLs go to 17PXV. This is
EU91 for the IOTA awards.

WAGVNR and his wife N6RLE will sign
ZF2AH and ZF2JT throughout July from
the Cayman Islands. Check 10kHz up
from the bandedges on CW.

Prefixes

As always, it is the Canadians who lead
the way with novel prefixes. Ontario
amateurs were to be allowed to use the
CHa3 prefix until 7 July to commemorate
the fiftieth anniversary of the Queen
Elizabeth Highway between Ford Erie
and Toronto. And the Prince Edward
Istand Amateur Radio Association will air
CJ1PEI during July to publicise the
International Scout Jamboree.

Rotuma island

| was pleased recently to receive an
attractive QSL card from last year's
DXpedition to Rotuma Island. The card
carried a lot of interesting information
which, in case you haven't seen it, |
thought | would summarise here.

The DXpedition took place from 22
October to 5 November 1988 with Eric
K3NA, Kip W6SZN, Toni KN3T and Eddie
VK8XX. Three stations were operated on
160 through 6m, making 34,688 QSOs with
173 DXCC countries. 3D2XX also entered
the CQ World-wide Phone Contestin the
multi-multi category, making 5,810 QSOs
with 143 band-zones and 339 band-
countries, for a total score of eight
million points.

The Rotuma Island group contains one
large volcanic island of about 10 x 3km
with a population of 3,500, and is
surrounded by eight small islets. British
sailors discovered the group in 1791
while searching for the Bounty
mutineers, and named it Grenville
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Island. During the next eighty years, the
istand was a favourite hiding spot for
convicts who had escaped from the
penal colonies of Australia.

During the mid-nineteenth century,
the influence of Methodist and Roman
Catholic missionaries on the Polynesian
natives led to a series of religious wars
which ended only when Rotuma was
annexed into the eight-year-old British
Crown Colony of Fiji in 1881. Strong
religious beliefs continue today, with a’
strict observance of the Sunday Sabbath.
Even the current name of ‘Rotuma’
means ‘belief in church’ in the local
language.

Rotuma has a comfortable tropical
climate, abundant rainfall and beautiful
vegetation. Extended family groups live
in small villages scattered among the
bases of voicano cones, growing their
own food, fishing on the reefs, and
occasionally selling coprain order to buy
imported items. Small generators and
solar cells provide intermittent electric-
ity to schools, the government settle-
ment and some homes. Tourists are not
encouraged; there are no hotels, no
postcards, no soft drinks - just ten pick-
up trucks and some motorbikes. The
outside world can be reached by a
weekly aeroplane, the occasional inter-
island freighter, and an unreliable HF
radio-phone link to Fiji. The operators
were sad to leave the beauty, the people
and the DX pile-ups of Rotuma - but not
the bugs!

New countries?

As well as the various remote islands

that may count as new countries under
the current interpretation of the DXCC
rules (and Rotuma was, of course, just
such an island), there are several other
possibilities on the horizon. At the time
of writing, the ARRL is reconsidering
4U1VIC in Vienna and the Council of
Europe station TP2CE, as well as an
application relating to the Basilica Del
Santo, an outpost of the Vatican. Walvis
Bay, an enclave of South Africa but
enclosed by the now independent Nami- .
bia, could also qualify. North Korea has
been totally independent of South Korea
for many years, and it would seem all that
is needed to add this to the list of new
countries is a properly documented
operation. UB5JRR was hoping to be
there from 1-7 July, so fingers crossed
that he gets a licence.

The American DX Magazine also
mentions some other possibilities.
Firstly, if the Palestinians manage to gain
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some legitimacy for their claims to aland
of their own, this could be added to the
list in the same way as the Western
Sahara. Secondly, it has been suggested
that recent constitutional changes in
Belgium will divide the country in three
relatively autonomous regions withinten
years: Flanders, Wallonia and Brussels.
Finally, there is still a number of
Caribbean islands which may go it alone.
For example, if Antigua and Barbuda
were to continue to disagree on a whole
range of issues they may decide to split,
and create a new sovereign state in the
process. All in all, it looks as though
DXers will have to look to their laurels
over the next few years if they are not to
lose their place on the ladder. Mind you,
if you think all this is getting out of hand,
it could be even worse. Under the
current wording of the DXCC rules,
which refer to ‘separation by water’
rather than ‘separation by sea’, it has
been suggested that some of the islands
in the Great Lakes of North America
would qualify!

30 metre award

Firstly, a correction. The DX Magazine
30 Metre award, which I mentioned in the
May issue, starts on 1 January 1989, not
1988. The error was theirs, not mine!

Canadian Islands award .

The Canadian Islands award is issued
by an old friend of mine, Garry Hammond
VE3XN (his previous callsign was
VE3GCO). The award recognises some
twenty-nine groups of Canadian islands,
including inshore islands such as Mon-
treal Island. There are four classes of
award: Class IV requires a confirmed
contact with five islands, Class Ill with
ten, Class |l with fifteen and Class 1 with
twenty. The cost is $2.00 or seven IRCs,
and Garry's address is 5 MclLaren
Avenue, Listowel, Ontario, Canada N4W
3K1. | will provide a full list of the islands
which qualify if you write to me enclosing
an SAE via the editorial department.

Lists

Much has been written about the value
of lists and nets as an aid to HF DXing. For
some they are a benefit, but too often
they are abused, with callsigns and
signal reports being passed by the net
control to speed things along. Another

danger, though, is that they create a
breed of ignorant DXers. Tom WB8ZRL,
writing in DX Magazine, relates a tale of
listening to a 20m net when a W6 station
called in asking for information about
4WOPA, which he needed as the last one
to get on to the honour roll. The net
control asked the W6 when he had the
best propagation to the Yemen, to which
the W6 started discussing his various
contacts with 3W8DX (Vietnam). When
told that Vietnam wasn't actually all that
close to the Yemen, the W6 then asked
whether 3D2XX (Rotuma lIsland, in Fiji)
might be closer! Finally he settled on 3A
(Monaco) as a possibility. At this point,
the exasperated net control told him to
go away. Surely when DXers get to the
point of total dependence on lists, with
no feeling for who they are working and
where, and whose total knowledge of DX
is the frequency and start times of the
major nets, then all the magic of the
chase is lost? The fun should come from
detective work, understanding propaga-
tion, knowing what time of day it is at the
remote end, being prepared to learn a

little of someone else’s language in .

order to encourage him to reply, and so

on. Otherwise there would seem to be.

justas much pointin makingaspotonthe
honour roll available on payment of the
appropriate fee.

NCDXF
It's quite some time since | mentioned
the Northern California DX Foundation,

which supports many major DXpeditions, -

as wel! as running the world-wide chain
of beacons on 14.1MHz. The Foundation
is unable to overcome political obstacles
to get rare countries on the air, but
provides an excellent service in helping
DXpeditions overcome the logistical
problems of getting to remote spots. The
classic example of this was the $30,000
(US) the Foundation committed on a
speculative basis to make the Peter First
Isiand operation possible. In fact, the
Foundation sees the support of such
major operations as being more impor-
tant than providing .smaller amounts of
money for a large number of opérations
from less rare spots. More recently, in
pursuance of this policy, the Foundation
gave $2,500 towards supporting the
3D2XX Rotuma operation, and is likely to
be heavily involved in other operations

from the crop of ‘new’ countries
unleashed by the ARRL's reinterpreta-
tion of the DXCC rules, especially as
most of these places are off the beaten
track and inaccessible by regular trans-
port. The Foundation believes that
operations such as these inject much-
needed excitement and interest into the
DXCC programme. To become a member
of the NCDXF, the recommended sub-
scription is $25.00 (US) (larger sums are
welcome!). Their address is NCDXF, PO
Box 2368, Stanford, CA 94305, USA.

Chiltern DX Club

Nearer to home, the Chiltern DX Ciub
recently held its Annual Review Meeting.
G4LJF was elected Chairman, G4JVG
Vice-Chairman, G4GED Treasurer,
G3LQP Secretary, G3HTA President, and
yours truly, Newsletter Editor. CDXC was
founded during the last sunspot max-
imum as an informal group of DXers in
the Thames Valley to help each other out

‘with information on HF DX, and putting

out DX ‘alerts’ on 144.525MHz. Since then
CDXC has become nationwide, with
eighty members, a regular newsletter
and occasional social events. it was also
agreed at the Annual Meeting to sponsor
trophies for. the leading UK single-
operator entrants in the CQ World-wide
SSB and CW Contests, and to be
prepared to offer financial help with QSL
cards for UK amateurs undertaking
DXpeditions.

CDXC membership is open to those
who have at least 100 countries worked
and confirmed, are in sympathy with the
aims of the group, and are sponsored by
two existing members. Further details
can be obtained from the secretary.

Confesis

Finally, let's have a look at the contest
programme for July. The main event is
the IARU Radiosport Contest on 8-9 July
(administered by the ARRL) which

. includes both SSB and CW. One feature

of this contest is that you get additional
multiplier credit for working the
headquarter stations of the various IARU
member societies. The other major event
is the SEAnet (South East Asia) CW
Contest which, like the IARU event, runs
for a full forty-eight hours. This is a good
opportunity to work some rare ones in
the Far East.

* % * BUY BRITISH * * » BUY BRITISH » + » BUY BRITISH « » » BUY BIRITSH « « « BUY BRITISH * * * BUY BRITISH « » »

HEATHERLITE
PRODUCTS

Manufacturers of
Valve Amplifiers
and Mobile

Microphones 70cm EXPLORER 2m EXPLORER HF HUNTER HF EXPLORER
4C x 250BM 300 watts CW O/P 1x3-5002 2x3-500Z
735 St Catherine’s 250 watts CW O/P £585 700 watts CW O/P 1000 watts CW O/P
Drive, 500 watts PEP O/P 400 watts 1200 watts PEP 2000 watts PEP
Leconfield, £650 £700 £878 £1150
North Humberside :
Phone 0964 550921 HAND PORTABLE MICROPHONES FROM £15.50 COMPLETE

|

L

* % % % % % % % % % ¥ MOBILE MICROPHONES TO SUIT ALL RIGS FROM E23 COMPLETE « * % % % & & & % % %

JULY 1989

please mention AMATEUR RADIO when replying to any advertisement 25



O
ICOM

DUAL-BAND FM TRANSCEIVERS

fcom

VRF JUMF

Q'VOL ® SOt

< , PUSH-ON
ﬁ POWER

2 ! oy

These new models from ICOM add a new
dimension to the mobile scene. Enjoy the freedom
of the open road and experience the advantages
of simultaneous dual-band operation.

They are capable of receiving on both MAIN
and SUB bands at the same time. While operating
on one band, you can monitor a second band for
activity. It is very easy to switch between the MAIN
and SUB bands allowing you to reply immediately
to calls received on either bands.

Full duplex operation lets you transmit on one
band while receiving on the other for tele-
phone style contacts. Each band
can be independently

1€-2500
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 1€-2400

144/430MHz

2mts 45W
70cms 35W
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DUAL BAND FM TRANSCEIVER

regulated using separate volume and squelch
controls.

Both models incorporate 20 memory
channels and a call channel for each band, these
memory channels store all the information needed
for repeater operation.

For 23cms operation the IC-2500 features a
AFC function which automatically tunes the
receive frequency to the transmit station
frequency. The AFC function eliminates the need
to retune if a stations transmit frequency is off
centre.
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The ICOM IC-751A was created for the ham operator who demands
high performance whether entering contests, chasing DX or just simply
enjoying the shortwave bands. It is an all mode solid state transceiver
with a host of features designed for the crowded HF bands of today.

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

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

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

Options available:- PS35 internal AC power supply, PS15 external

HM36 Microphone. . power supply, EX310 voice synthesizer, SM8 desk microphone

and SP3 external loudspeaker.
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Frequency synthesisers are used in
almost every amateur receiver or trans-
ceiver made today. They offer many
advantages in terms of performance,
flexibility and ease of operation, com-
pared with the ‘crystal mixer VFO'
arrangement which was popular during
the '60s and '70s. Yet, despite their
current popularity, comparatively few
people understand how they operate,
even though the basic concept is
relatively simple. Understanding the
principles of frequency synthesis makes
‘it possible to see their disadvantages as
well as their advantages. Then it can be
understood why traditional approaches
may be more suitable in some instances,
whereas synthesisers will be better in
others. '

Although a signal can be synthesised
in several ways, one method has gained
universal acceptance. This method is
often termed indirect synthesis and is
based around a phase-locked loop.

This method of synthesis is popular
because it only uses a minimum number
of costly coils and filters to produce the
required signal. However, against this,
more circuitry is required; but with the
advances in integrated circuit technol-
ogy, this is not a problem.

The basic loop

The basic operation of a phase-locked
loop is fairly straightforward. Fig 1 shows
a simple block diagram of a PLL which
consists of three blocks: a voltage-

“controlled oscillator (VCO), a phase-
locked detector, and a filter.

The voltage-controlled oscillator is a
variable frequency oscillator which is
tuned by using a variable voltage,
instead of a mechanical variable capaci-
tor or inductor. Generally, varicap or
varactor diodes are used to charge the
variable voltage to change the capaci-
tance and tune the oscillator.

The phase-detector detects a differ-
ence in phase between the two signais at
its inputs. If there is a steady-state phase
difference with no frequency difference,
or a changing phase difference corres-
ponding to a frequency difference, the
phase-detector will have a voltage which
is proportional to the difference.

Finally, the low pass filter is used to
remove high frequencies. However, its
design governs many characteristics of
the loop and is therefore particularly
important.

In order to see how the loop operates,
letus consider how.it works when it is out
of lock. A steady reference signal enters
one of the phase-detector
Usually, this signal is generated by a
crystal oscillator which may evenbeinan

Voltage
Phase
Detector [@———— Controlled 4
Oscillator
Loop
Filter
Fig 1: Basic diagram of a phase-locked loop
Fig 2: Synthesiser using a divider
Volt
Phase Divider C:ntar?:tled
JReference LT T = n Oscillator Output
A Loop
inputs. Filter
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oven for additional stability. The other
signal to the phase-detector comes from
the voltage-controlled oscillator. The
phase-detector generates an error voi-
tage which corresponds to the phase
difference between the two signals; this
is passed through the low pass filter back
to the control terminat on the RCO. The
sense of this voltageis such that the loop
reduces the phase (or frequency) differ-
ence between the two signals. Even-
tually the loop stabilises and there is a
steady phase difference between the
two signals. As the phase difference
between the two signals is constant, the
frequency of the VCO will be exactly the
same as the reference signal. *

Low pass filter

The low pass filter between the phase-
detector and the VCO performs several
functions, and is designed to have a cut-
off frequency well below the operating
frequency of the phase-detector. This
prevents any of the comparison fre-
quency signals being applied to the VCO
and causing the generation of spurious
signals. The filter also governs the loop’s
stability, and affects the phase-noise
footprint of the synthesiser. As a result,
the design of the filter is paramount,
since the importance of one parameter
must be balanced against another to
produce the best overall performance.

Adding a divider

Foraphase-locked loop tobe used asa
synthesiser it must be able to generate
frequencies apart from that of the
reference itself.

This can be done in a number of ways,
and one of the most common is achieved
digitally by using a divider, as shown in
Fig 2. To see how this works, imagine the
loop with'the divider set to two. The loop
will compare the two signals at the input
of the phase-detector and reduce the
error between them. When the loop is
locked, the two signals entering the
phase-detector will have the same
frequency. But since the VCO signal has
been divided by two, this means that it
must be running at twice the reference
frequency. If the divider is set to three,
then by the same reasoning the VCO will
run at three times the reference fre-
quency, and so on.

So, the VCO will change frequency in
steps equal to the reference frequency
each time the division ratio alters. So,
the channel spacing is equal to the
reference frequency. In order to change
frequency a programmable or variable
divider is used (see Fig 3). This can
be controlled by a simple switch or,
alternatively, a microprocessor. If a
microprocessor is used, then it is
relatively easy to provide the system with
several VFOs; thus offering all the




flexibility of today's modern rigs.

The channel spacing of modern rigs
can be fairly small, for example, a 2m FM
transceiver will have a channel spacing
-of 25kHz. In order to produce a stable
reference signal at this frequency, it is
usual to use a crystal oscillator operating
at TMHz, or more. Its output is taken and
divided down to the required frequency.
The signal is produced in this way
because it is not as easy or as economi-
cal to generate a 25kHz signal directly.

The variable or programmable dividers
used in the ioop can be quite long. If the
output of a 2m rig is between 145 and
146MHz, the divider will need to vary
between 5800 and 5840. Although this
may seem to be a very large division
ratio, it is not uncommon in synthesiser
applications. Accordingly, there is a
range of ICs available that enable
dividers of this length to be easily made.

Analogue synthesis

Using a digital divider in the loop is not
the only means of enabling a synthesiser
to generate a range of frequencies. By
including amixer (see Fig 4) itis possible
to inject an offset into the loop.

The way the loop copes with this is very
similar to that of the divider. When the
loop isin lock the two signals at the input
to the phase-detector have exactly the
same frequency. However, by tracing the
signal back it is possible to determine
the frequency at which the VCO is
operating. For instance, the phase-
detector is operating at 1MHz and the
external signal is 5SMHz. This means that
the phase-detector will recognise a
1MHz signal when the VCO is operating
at 4MHz or 6MHz. As it is more usual to
mix a signal down in frequency, itis more
likely that the VCO is operating at 6MHz.

When using a mixer in the loop it is
necessary to ensure thatthe VCO cannot
shift to 4MHz instead of 6MHz. Once the
loop is locked this does nothappen, butit
is possible at switch-on or when the loop
conditions are changed. The problem
can generally be avoided by limiting the
VCO range. .

The simplest way of doing this is to
design the oscillator so that it cannot
reach 4MHz. This approach is likely to be
unsatisfactory if the 5SMHz signal varies a

Flg 8: An example of a multiloop antenna

little. In this case, a process known as
‘steering’ is used. This is accomplished
in several ways, but it usually involves
using a.coarse and fine tune on the VCO.
The coarse tune line has a voltage
applied to it according to the frequency

band required. The fine tune is con-

nected to the loop-tune voltage from the
phase-detector and loop filter. In this
way the VCO is steered to the right
frequency range using the coarse steer,
and the loop is brought into lock using
the fine tune. The coarse tune will only
vary when large frequency changes are
made, and will always be set to a voltage
that will restrict the VCO range so that
only the correct mix product will be

- obtained.

Analogue synthesis has a number of
very useful applications. For example, it
can be uséd as a ‘transfer loop’ to convert

a low frequency VFO to a specific
frequency, or as part of a multiloop
synthesiser.

Synthesisers containing several loops
are often found in expensive com-
munications receivers and signal gener-
ators. They offer better performance in
terms of step size, lock time and phase-
noise, compared with that of a single
loop with a large divider.

There are many ways multiloop synth-
esisers can be designed, depending on
the requirements. Generally, they
involve loops which include both mixers
and dividers. One type of design for a
multiloop synthesiser is shown in Fig 8; it
operates between 11.0 and 21.9MHz.

The operation of the first loop is
straightforward. It has a comparison
frequency of 1MHz, and with the divider
range of 10 to 19, the output can be
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Oscillator[= Oivider [—"] Detector
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Flg 3: Synthesiser using a fixed divider to give a low comparison frequency
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Flg 4: Synthesiser using analogue techniques
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programmed between 10 and 19MHz in
1MHz steps. The output from this loop is
applied to the mixer in the second loop.

In the second loop the divider can also
operate between 10 and 19, but this time
the comparison frequency is 100kHz. To
understand its operation, take the exam-
ple where the first loop divider is set to
10, giving an output of 10MHz and the
second loop divider is also set to 10. The
comparison frequency of 100kHz means
that the frequency at 'A’ must be 1MHz,
and the frequency before the mixer at ‘B’
must be 10 + 1MHz; ie, the VCO
frequency is 11MHz. If the divider in the
second loop is set to 11, the frequency at
A becomes 1.1MHz. By manipulating the
values of both dividers it is possible to
set the frequency anywhere between
11MHz and 21.9MHz in 100kHz steps.

If the number of loops is extended it is
possible to have smaller and smaller step
sizes while still keeping the divider
ratios within reasonable limits. Unfortu-
nately, adding extra loops greatly
increases the cost as well as the
possibility of finding spurious signals.

Phase-noise
Phase-noise is one of the most tatked
about problems associated with synth-
esisers. It is particularly apparent at
higher frequencies where it can result in
transmitters splattering up and down the
band, or receivers finding that weak
stations can be masked out in the
presence of strong off-channel signals.
Before analysing the phase-noise per-
formance of a synthesiser, it is worth
noting that any signal source will
produce phase-noise. The phase-noise
spectrum will look something like the
outline shown in Fig 6. This spectrum will
vary for a number of reasons, but
oscillators with high Q resonators are
much better than those with low Q ones.
Not surprisingly, crystal oscillators pos-
sess a very good phase-noise perform-
ance, whereas voltage-controlled oscil-
lators are very poor by comparison.
Returning to the synthesiser loop, the
phase-noise is generated in three main
areas. The voitage-controlled oscillator
is a major cause, but the reference
oscillator and phase-detector can
introduce significant quantities of noise
insome instances. Not all of these blocks
affect the loop in the same way, and it is
necessary to look at the operation of the
synthesiser to see exactly what happens.
First of all, take the case of the
reference signal. With the loop in lock a
steady error signal is generated by the
phase-detector which passes through
the loop filter and is applied to the VCO
control terminal. Phase-noise from the
reference, together with any wideband
noise from the phase-detector, appear
on the tune line and pass through the
loop filter. Filtering removes any high
frequency ‘components’ of the noise,
leaving only those within the loop
bandwidth. Accordingly, they are applied
to the VCO and it is found that the
synthesiser output contains phase-noise
inside the loop bandwidth which origin-
ates from the phase-detector and refer-
ence. At first sight this may appear to be
very low. Unfortunately this is not always
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so, because the level of noise from the
reference and phase-detector is multi-
plied by the division ratio in the loop.
This means that the higher the division
ratio, the worse the in-band noise
becomes.

Noise generated by the VCO has a
different effect. Noise fromthe oscillator
in the loop bandwidth appears at the
output of the phase-detector, passes
through the filter on to the VCO control
terminal and tends to be cancelled out.
Conversely, VCO noise outside the loop
bandwidth cannot pass through the filter
and is not corrected. This means that
noise caused by the VCO only appears
outside the loop bandwidth.

When the major components of noise
are added together, the final output from
the synthesiser is similar to the outline
shown in Fig 7. Fortunately, it is possible
to produce very low noise synthesisers,
but they usually use several loops and
can be very expensive.

Reciprocal mixing

The . result of a poor phase-noise
performance on a transmitter is fairly
obvious. The signal is ‘wide’ and splat-
ters up and down the band.

With a receiver, the result is slightly
different and rather more subtle. The
synthesiser is generally used as the local

oscillator; mixing with the incoming
signal to convert it down to the inter-
mediate frequency. |f this station is
strong, ali is wetl while it is tuned in and
on channel. If the receiver is tuned off
channel, the signal will fall outside the
receiver passband and mix with the
phase-noise from the synthesiser. This
will produce noise which can fall inside
the receiver passband and mask a
wanted but weak signal. This process is
called reciprocal mixing and is the
downfall of many modern synthesised
receivers.

Final thoughts

For the most part, synthesisers fulfil
their role very well, but like most things
they have their drawbacks. Unfortu-
nately, designers of many new rigs place
more importance on having umpteen
memories and computer control, which
very few people use. All of this is at the
expense of the basic performance of the
synthesiser. Perhaps it is time to evalu-
ate the role of synthesisers, to remove
the unwanted gimmicks and invest in
improving the basic performance of the
equipment. Alternatively, a good old-
fashioned crystal-mixer-type of VFO
could be used. If so, there would be less
splatter on the bands and receiver
performances could be improved.

Phase
noise

—J» Frequency

Flg 6: Typical phase-noise characteristic of an oscillator

Flg 7: Typical phase-noise characteristic of a synthesised signal
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SHORT WAVE
LISTENER

TREVOR MORGAN GW40XB

At the time of writing this
piece, we are enjoying the
warmest May week for years
and, if it wasn’t for that ex-
computer extractor fan that |
bought on impulse at a rally
for a quid, the shack/office
would be unbearable. Yes,
the plaintive cries on 80m
about having to ‘do some-
thing with the garden’, have
changed to ‘sorry I'm late on
the net, lads, I've been busy
transplanting the seedlings’.

This is not the time for
hunting DX with parboiled
ears, but it can be the time to
getoutand check those aerial
feeders or try a new con-
figuration of wire before
we're back in the shack
cursing the bad weather, and
twiddling the cat’s whisker to
find another rare station.

Award claims

Talking about which, some
of our regular lads and lasses
have been logging some very
choice stuff over the past
month. Nathan Rosen W2-
6893, of New Jersey, USA, has
claimed a Continental award
for 100 European amateurs
logged. If you realise that
logging Europeans in the
States is akin to us logging
the Yanks, it's a good first
effort.

lan Baxter ILA322, of Black-
burn, claimed his Silver Prefix
award for 500 prefixes logged
including such mouthwater-
ing items as: 4KO0, VPS5, TI5,
YCO0, KK4, HK6, BV2, HH7,6W7,
2S5, 5R8, 7J6, 942, 9N1, VE7,
HL88, XM3, TF6, 3W8, VK8, 9L.3,
5W1 and A41, to name a few.
lan’s claim for the Continen-
tal award for 100 European
stations logged was exceptio-
nal in that it was for RTTY
only. Add these to the first
‘Frank Cookman 160 Award’
for 160 broadcast stations
logged, and it all adds up to a
hell of a lot of listening. Nice
one, lan!

Mick Brown [LA344, of
Dunstable, is hot in the chase
with his latest offering of 500
prefixes for his Silver award,
inctuding: 5L2, KP2, TG9, HZ1,
6Y5, 6Y25, ZS6, ZB2, 8P9, 9K2,
5N9, ZC4, P29, ZP5, HK6 and
YC6. A couple of nice RTTY
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catches showed that Mick is
having some success in that
mode also. Well done, mate!

Dropped athingy in the May
issue when | credited Gordon
Garraway of Keynsham with a
Silver award. Soppy date!
Should have been a Goldone!
Our Gordon was right
peeved...sorry, pal, one
suitably engraved plaque on
the way.

That chap Darrell Jacobs
ILA152, of Reading, is persis-
tent. His latest claim for the
Continental award for Russia
(all 10m) was accompanied by
a letter explaining that he’d
been neglecting his listening
for a while and that he
intended to catch up. Crikey,
that means more sleepless
nights at the sharp end (not
him, me!). His latest count is
thirty-eight awards, and he’s
been warned to cut down on

his claims (I bet his dad has

noticed those cracks in the
wall!). Latest loggings
incluge: LUIJHU/D, V290A,
HG3LU/DU, KC34XA, FY4,
YV1, 1G9, HP9, 4H1, VY5, 9X2,
FP3 and TF3LB .on RTTY.
Peter Bowles of Newhaven
has also been busy logging
some fine calls with the latest
being: V85GA, ZB2FX, J52US,
YCOWWL, J37AE, 9M2ZZ,
5Z4LL, 407PUR and TU2CJ.

Calling the lonely

When scanning the bands, it
is worth keeping your ears
open for that lonely caller. It's
not necessarily a local. | was
looking around 21.250 for one
of our ILA members,
HB9AMZ, and stumbied on
such a caller making his initial
CQs. He was a good 5.5-5.7
signal with hardly any QRM
about. | was surprised and
delighted when | logged him
as DU1IDZA in Manilla! We
had a nice chat, during which
he asked me to pass his best
regards to a pal in Jersey. A
quick phone call, and the old
pals were in QSO.

It's amazing how some nice
DX stations can call for ages
without any response, yet a
couple of turns up the band,
people are fighting to get a
QSO with a poor bloke who is
wondering what hit him.

Data scene

Meanwhile, on the data
scene many readers are get-
ting in on the act. The latest
popular system is the Amiga
computer coupled with the
Amiga-Fax program and
interface. Vic Eva of Black-

pool and Charlie Morgan of |

Limpsfield Chart, Surrey,
have both been using the
system with great success. Of
course, the print quality
depends on the equipment
you are using at that end, but
the on screen results are
superb.

There are also many listen-
ers who are taking advantage
of the cheaper computers on
the second-hand market.
Those expensive games
machines that cost dad an
arm and a leg a year or so ago
are finding their way into
many a shack and doing
sterling duty as RTTY/
SSTV/fax decoders. Most
popular amongst these are
the Spectrums and Commod-
ores which are changing
hands at silly prices (accor-
ding to the small ads in the
local rag). When you are
buying from one of these ads,
make sure you see the unit up
and running as, although you
are entitled to your money
back if you've been sold a
dummy, you might have prob-
lems actually getting it.

There are plenty of prog-
rams available for these
popular computers, but
others suffered from a lack of
support despite being of
superior quality. Amongst
these are the Atari eight-bit
machines. Some of these are
being sold as a package for
less than £60.00, complete
with data recorder and a
couple of games. Unfortu-
nately, radio-based programs
are difficult to find, although
the computers themselves
are very good indeed.

BARTG rally
While on this subject, the
British Amateur Radio

Teledata Group are holding
their rally at the Esher Hall,
Sandown Park racecourse,
Surrey, on Sunday 27 August.
Although they will be catering
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for all spheres of the hobby,
the emphasis will be on data
communications. It's a spe-
cial year forthe BARTG, asiit’s
their 30th anniversary. The
group specialises in RTTY,
fax, AMTOR and packet, and
helps members with hard-
ware and software problems
as well as producing their
own products. You can find
out more about the BARTG
from Pat Beedie GW6MOJ,

‘Ffynnonlas’, Salem, Llan-
deilo, Dyfed SA19 7NP.
Morse code

Before the advent of data
modes and computerised
communications, Morse code
was the major component of
radio communication. Now
the navy have decided to push
the code into the background
and rely on more modern
systems.

| think there can be few
Morse operators who do not
feel sorry to hear this. The
Morse code is one of the few
means of communication that
has a personality. Although
the code is international by
design, each operator puts
his own signature on the code
he sends by the way he uses
his key and communicates..

Long-time operators can
often recognise individuals
by their style and itwould be a
pity if the powers thatbe were
to discontinue the code as
part of the amateur radio
licence. Listeners often learn
Morse to enable them to log
some of the rarer stations that
only use this mode. Despite
the feelings of some, the code
is not particularly difficult to
learn if you've a mind to. How
you learn it is up to you,
either, as | did, taking one
letter at a time and getting the
brain to accept the combina-
tion of dots and dashes as
being a letter, or learning all
the dot-only or dash-only
letters first and then the rest.

After a couple of attempts
(the first at the age of thirteen
in the Scouts), | found that
learning one letter at a time
was easiest and learning to
translate car number plates
and advertising hoardings as |
walked round was immensely
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helpful. Funny, but | seem to
do this automatically even
now.

Once you have mastered
the code, it is difficult to
forget. Lack of use simply
slows your reception speed,
but this picks up again once
you start using it regularly.
The human brain can be very
selective and a person can
read Morse in conditions
under which even the very
best computer will not trans-
late.

Although the code
abbreviations are widely
used, especially under con-
test conditions, many oper-
ators still transmit plain lan-
guage when rag chewing with
known contacts.

Morse is still worth learning
and is one of the best modes
of long-distance communica-
tion. Why don't you give it a
try?

Solent Fortifications

OK, hands up those who
know anything about the
Solent Fortifications. Yes,
well, | thought as much! For
your edification, chaps, these
fortifications were  built
around the Solent to defend
us against the French and
Spanish who were trying to
illegally import cheese and
onions into this country
between the 14th and 19th
centuries.

The Solent Fortifications
Amateur Radio Group, made
up of clubs and societies in
thearea, is promoting aseries
of very nice awards that are
available to listeners. There
are some thirty-six forts and
castles and these will be
activated by volunteers under
the callsign series GB+CDs».
The third digit will depend on
the licence allocation but the
last letter will denote the fort

or castle.
The awards are: ‘A’ (HF
zone 14) = Basic, seven

stations, Silver, ten stations,
Gold, thirteen stations; 'B’

(HF outside zone 14) = Basic,
three stations, Silver, five
stations, Gold, seven sta-

tions; ‘C’ (VHF/UHF up to fifty
miles) = Basic, seven sta-
tions, Silver, ten stations,
Gold, thirteen stations; ‘D’
(VHF/UHF fifty to 250 miles) =
Basic, three stations, Silver,
five stations, Gold, seven
stations; ‘E’ (VHF/UHF over
250 miles) = Basic, one sta-
tion, Silver, two stations,
Gold, three stations. (Dist-
ances are measured from
Cowes Castle, locator
109018S.)

Scoring is one point for
phone and two points for CW
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or RTTY.Each station will only
count for points once, regard-
less of callsign (GB1, GB2
etc).

You should apply for the
Basic award as soon as possi-
ble; stickers being awarded
for upgrading. There is a
further ‘Crystal’ award for
those already having the gold
in any section, and requires
double the gold standard (ie,
twenty-six stations in the
case of the ‘A’ award).

QSL cards are notrequired.
A log-style list should be
submitted to George Crawley
GOIVW, 4 Ardington Rise,
Purbrook, Hampshire PO7
5QP, with a £3.00 postal order
or cheque made out to
SFARG, with your name,
address and callsign/RS num-
ber. The stickers are issued
free on receipt of an SAE
once the Basic award has

been claimed.

TDOTA

The Girl Guides Associa-
tion has an annual event
known as TDOTA (Thinking
Day on the Air); a similar
arrangement to the annual
Scout JOTA (Jamboree on
the Air), during which
licensed Guides or volunteer
amateurs use their stations to
make contact with other
Guides world-wide, to
exchange greetings.

To encourage some of the
younger element of the move-
ment and under the flag of the
International Listeners
Association, | promoted an
award for logs submitted for
Guide stations heard during
the weekend in February that
the TDOTA was on, with the
assistance of Jennifer Jack-

. son G8BWWO, the co-ordinator

for the event in the United
Kingdom.

Fifteen logs were received
from these youngsters and
were of a very good standard,
but one entry stood out from
the rest, being beautifully
presented in a manilla folder
complete with photographs
of the station and volunteer
operators, a written report of
the event, a map of the UK
with contacts pinpointed and
newspaper cuttings of
reports by local press. Subse-
quently, the young lady, Miss
Vanessa Turner of Regnum
District Guides (aged ten)
was presented with an Award
of Merit plaque. All other
entrants received a certifi-
cate.

The enthusiasm shown by
these youngsters made the
effort worthwhile, and the
awards will be on offer again
next year.

- HIGH QUALITY BRITISH MADE PRODUCTS

NEW TM 1000 2kw All Band ATU

Our unique wide band roller
coaster enables etfortless
matching of GSRV, LW,
Vertical and Coax fed antennas
with this unit

Standard model

or balanced feed
Fitted with 2kw Balun
TM1000 Kit complete
(Less 2kw Balun)
(Add €5 camage for all versions)

BUILD YOUR OWN HIGH POWER ATU
WITH OUR RANGE OF ATU COMPONENETS

Roller Coaster 2kw 30uH £28

Var. Cap 250pF lkw

£19.95

Var Cap 250 + 250pF lkw £28
Turns Counter (For R/Coaster) £14.95
Empty ATU Case

2kw Balun Assembly

€26
£28

WE ARE THE UK SCANNER SPECIALISTS

NEW MODELS - JUST ARRIVED!
(50 - 904 MHz)

STANDARD AX700 -

With Panoramic Display (nc PSU) £595

AOR 3000 (100 KHz - 2 2 GHz)

.New Base Recelver

HANDHELD SCANNERS

Black Jaguar MKIII

Bearcat 200XLT (W /900 MHz)
Becrcat 100XLT

AOR 900 (W /900 MHz)

BASE/MOBILE SCANNERS
Bearcat 950 XLT (W/900 MHz)
Beczcat 800 XLT (W /900 MHz)
Bearcat 175 XLT

AOR 2002

Cobra SR925 Base RX

£795

£199
£229
£199
£235

£249
£229
£169%
£487
£149

REMOTE
ANTENNA SWITCH

(For masthead mounting)
Freq DC-1.2 GHz
Power 300W P.E.P.
Insertion Loss 0.19 dB at 900 MHz
Connectors Green Par 'N' Type

£49.95

ALLOWS SELECTION OF 2 ANTENNAS FROM 1 COAX FEEDER

DISCONE ANTENNAS New British Made Antennas
Nevada WB1300 (25-1300 MHz)
Wideband Top of the range

stainless steel

£59.95

Nevada Discone
(50-700 MHz)
High Quality

8 Element

| £24.00
Nevada PA1S
Base Antenna 100-960 MHz

A new Colinear Ant with over
£49.95

9dB gaun at 900 MHz

(+€4 60 P&P)

HOTLINE (0705) 662145

NEVADA COMMUNICATIONS
189 London Road, North End,
Portsmouth PO2 9AE. Fax: (0705) 690626
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News and comment from
Glen Ross GBMWR

Where are you?

About two years ago | mentioned the
fact that | would supply anyone with the
Maidenhead locator for their QTH on
receipt of the lat/long informationand an
SAE. A lot of people have taken up the
offer and all has gone well; until now! Will
the gentleman from South Wales, some-
where near Abergavenny | think, please
get in touch with his detaiis. Your
information and that of a continental
enquirer got mixed up. The locator given
to you puts you somewhere in the middle
of the Netherlands! Sorry.

Anti-social

Over the last two or three months |
have had several letters in which the
writers have said, in effect, that it is anti-
social to use a collinear aerial on 2m and
that the more thoughtful operator would
use a beam. | see that this fallacy is also
propounded in a recent issue of Rad-
Com. This is an old wives’ tale that has
been around for some years and is based
on the idea that by using a collinear or
other omnidirectional aerial, you squirt
the RF equally in all directions rather
than sending it in the favoured direction
by using a beam.

Levels

The idea is that by using the beam your
signal causes less problems to .other
amateurs. In fact the opposite is true; the
beam causes more problems. Why is
this? Let us assume for a moment that
you are running 10W to a vertical aerial
which has no gain. Let us further assume
that operators living one mile away from
you receive a signal of 500uV. An
operator at four miles would get 30uV
and someone at ten miies would get a
signal from you of about 5uV. The actual
levels are not accurate but the ratio
between them is. This means that at a
distance of five miles you are not going
to cause anyone a problem.

Beaming
Let us now assume that you are using a
beam with a gain of 12dB. This means that
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your radiated power in the favoured
direction is nearly 200W. Let us use the
same distances as before and see what
the signal levels will
convenience the previous figures are
shown in brackets. At one mile your
signal will be 2000V (500); at four miles
120V (30); and at ten miles itwould be up
to 20uV (5). In fact you would have to go to
a distance of twenty miles to get back to
the original level of 5uV.

Resulls

If you thought the guy at one mile was
getting a rough deal in the first example,
what doyou think of his chances now that
you have put the beam on? The whole
point, put in terms that are easily
understood rather than absolutely accu-
rate, is that a certain amount of power
will cover a certain area of ground, or to
put it another way, will give a certain
‘footprint’. When you change to the beam
the area of the footprint is going to be
roughly the same as it was before, but is
now going to be elongated in the
favoured direction. The big difference is
that the field strength near you can now
be up totentimesgreater than itwas with
the omnidirectional aerial. Not only are
you now causing problems which are
equal to your original ones at many times
the original distance, but your near
neighbours in the direction you are
beaming are going to suffer problems
they never dreamed of before.

Under attack :

Our friendly little mole is under attack
from the UKFM Group (Northern). You
may remember that we had a report from
him about the bad behaviour on certain
repeaters, and quoted extensively from a
letter sent by the boss of the repeater
management group to one of the
repeater groups concerned, pointing out
that itwas their responsibility to clean up
the goings-on. This seemed to clarify the
whole thing. The fact that the RSGB has
not queried the accuracy of the mole’s
information seems to confirm that he got
it right.

now be; for,

Now what?

The Northern group secretary says that
many of the people who were supposed
to be signatories to the original letters of
complaint have asked to be disassoci-
ated from them. Fair enough, but that still
leaves a lot of people who still say that
things need cleaning up. G4UNA then
goes on to say that GB3NA does not
suffer more abuse than most other
repeaters in the country. | can’'t remem-
ber ever suggesting that it did. He also
claims that 'the legality of this [the DTI’s]
interpretation [of their own rules] is very
much in doubt as it cannot be the
responsibility of [a] group of amateurs
to. . .monitor. . .another’. Why not? If that
is what the rulebook says, and neither
the RSGB nor the DTl is arguing with me
over this interpretation which is con-
tained in the RWG letter.

Suggestions

To add further credence to his argu-
ment, G4UNA then goes on to accuse the
mole of paranoia and megalomania and
finishes by accusing him of being,
possibly, one of the abusers of the
repeater. The mole would be better
employed by making ‘a proper contribu-
tion to amateur radio’. | thought that by
bringing things into the open, that
various people would prefer to see swept
under the carpet, he was doing just that.

Bottom line

The whole point of the matter is that
although the original complaints, sent
from two major northern clubs and
signed by nearly eighty people, may have
been malicious, they did get an official
statement from the RSGB in reply.
Because of the importance of the RSGB
statement, | quote the main point of that
reply again for the benefit of anyone who
missed it the first time round. ‘The
official view [of the DTI] is that the
licensee is responsible for the content of
traffic passing through the repeater’.
The letter was signed by G4AFJ who is
the chairman of the RSGB's repeater
management group.

Recording

In May's article | mentioned the
requirement for all American repeaters
to actually record on tape all traffic
passing through the system. The tape
had to contain dates and times so that
any offence could be accurately sorted
out. This is similar to the taped records
that the IBA local radio stations keep in
this country. The American repeater
tapes had to be kept for six months, if my
memory is correct, and involved a
prodigious outiay in tape, even though
they did run at incredibly siow speeds.
Peter G6JNS writes to tell me that since
the abolition of logbook-keeping in the
States, the taped record requirement
has been dropped, although the FCC
(the American equivalent of the DTI) can
impose the requirement if it feels that
any infringement of the licence condit-
ions is taking place.

wdtch this space
The first item is a little out of our
normal routine. The space probe, Voya-
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ger-2, is getting involved in a close
encounter with the planet Neptune at
about 0500GMT on 25 August. How does
amateur radio get in on the act? Listen
for W6VI10 on 14.235MHz, the club station
of the Jet Propulsion Laboratory in
Pasadena. They will be sending slow
scan amateur TV of the pictures of
Neptune which are being sent back to
earth by the probe. Tune in and see them
as soon as the professionals do.

Oscar 9

This satellite is equipped to send
pictures via its CCD system. Pictures of
the earth were sent on 3 May and,
following diary software reloads, pic-
tures will be sent every Wednesday. This
will continue until 00.00GMT on Thurs-
days, when the clever device will switch
on the digitalker and tell you all about
what it has been up to and how it is
feeling.

Oscar 10

According to the command station
VK5AGR, this satellite will be available
for use until next September. Owing to
the fact that the satellite will still be
going through an eclipse period in every
orbit until 13 July, the transponder will
not be available between MA 226 and 24.
From 14 July there will be full orbit
availability. Please bear in mind that you
should monitor the beacon frequency
and, if there is any sign of frequency
modulation on the carrier, do not attempt
to use the satellite.

Jas-1b

This is the new Japanese Oscar which
it is planned will go into orbit with the
MOS-1b marine satellite. Both of these
are being sent aloft on an H-1 rocket
which will be sent up from the Tane-
gashime Space Centre around the end of
January or early in February 1990. It is
intended that all the transponders,
beacons carried and modes of operation
will be similar to those on Oscar-12. The
frequencies involved are JA uplink
between 14590 and 146.00MHz, with
downlink between 435.90 and 435.80MHz
with reversed sidebands, as usual. Mode
JD has uplink on 145.85, 145.87, 145.89 and
145.91MHz; the downlink for these being
on 435.91MHz. There will be a CW beacon
running 1W output on 435.795MHz.

Expedition

The following is for those of you
needing contacts with the Island of Foula
on any of the VHF bands; and who
doesn’'t? The location details for Foula
are IP80XD, YU70d or HT93-district of
Walls; depending on which system you
use or if you are a WAB hunter. An
expedition by the Aberdeen VHF Group
will take place between 9 and 14 August.
The callsigns to listen for are GM4CAN
on 14408MHz CW and CW meteor

- scatter, and on 144.180MHz for SSB

modes. They will be running 400W to a
pair of seventeen-element aerials.

Lower bands
On 70.17MHz GM4FRT will be using a

four-element yagi and all modes. To
round it all off look for the same calisign
on 50.160MHz where a six-element yagi
will be providing the fire-power. You can
make skeds via post to GM4AFF, Aber-
deen Amateur Radio Society, 35 Thistle
Lane, Aberdeen AB11TZ. Make sure you
enclose an SAE for the reply. During the
expedition dates you can make skeds by
calling them on 14.33MHz between 1400
and 1600GMT daily. They will not take
skeds via the phone so don't waste their
time by trying it on.

Close-down

We are now getting well into the
Sporadic-E season. Remember, do not
waste time by giving the foreign operator
details of your wife and family, what
power and aerials you are using etc. He
may only get through to the United
Kingdom for a couple of minutes in any
particular opening and there are a lot of
people trying to get that new square.
Keep it simple; just your call and locator,
and a brief report on his signal strength.
Keep it quick and then get out of the way.
That way you will still stay friends with
the brethren. Start chatting away to the
DX station and surely the axeman will
come and destroy your coax cable in the
dark of night! May many new countries
and squares come your way.

Remember, send all your news and
views, particularly on the repeater
problems, to me at 81 Ringwood High-
way, Coventry CV2 2GT; or via packet at
GB7NUN.

J BIRKETT

RADIO COMPONENT SUPPLIERS

O T 0767 BUILD THE 'CARLTON'

(LN2 10F) SSB/CW RECEIVER KIT

Partners: ) H Birkett FOR JUST £63.00 COMPLETE!
J L Birkett INCL P.P

* 3 bands: 80/40/20m

+ Direct conversion

ES QRP KITS at QRP PRICES! EY

#* 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:
LAKE ELECTRON

Callers by appointment only

Callers only £198.00.

ACCEPTED

EX-MILITARY COMMUNICATIONS RECEIVER R210. Frequency 2 to 16MHz in
7 switched bands AM, CW, SSB, FCo. Aerial inputs 80 ohm balanced line, long
wire or whip. CW filter, BFO, Coise blanker, complete with 240 voit 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 £80.00 (carr £6.00)

Special receiver type GPO40A. Battery/mains covering 133kHz-33MHz.

Pye Westminster W15FM. 80-110MHz, 10 channel £18.00 (carriage £3.00).
Dymar 25W, 16 channel FM, 80-110MHz £18.00 (carriage £3.00).

ACCESS AND BARCLAY CARDS

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

L
VISA
T

REF: AR7 0626 779398 =N
Telecoms Tech
NAME [] 271caa
D Radio Amateur
Licence C& G
D Micro- processor
introduction to
Television
Radio & Telecommunications

Correspondence School
12 Moor View Drive, Teignmouth, Devon TQ14 SUN
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THE ORIGINAL SURPLUS WONDERLAND!

FLOPPY DISK DRIVES
BARGAINS GALORE !

PURCHASE
V22 1200 baud modems B e e DI AND EEW unione Soabt we have morry

We got a iremendous buy on futher siocks of s NEW 5V4 inch from £29.95! other types ranging from 3v 1o 10kv stways in stock.
S a8 2 1 T o vera half jos¢ Ma3sive purchases of standard 514" drives enables us to Byte Drive BD301Dual outpul Svdo @ 1 6 amp & 12vc @ 1.5
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POWER SUPPLIES
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pho ;’:wmmﬁa’m': 5’;‘3"::’"’“‘5" wamwoponnlmm+5&m.molﬂmdarddzo short prodt. Dim ml“l“m- £16.95(8)
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. X/ cm.
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MONITORS

1or - CANON,TEC etc.DS half height.State 40 or 80T £75.00(B) Boshert 13000 swiichmode ideal for drives o complete sysiem.
TEAC FD-85.F.40-80 DS haif height. BRAND NEW E£99.00(B) +5v @ 6a, +12v @ 2.54, -12v @ 0.5a and -5v @ 0.5a. Dm 5.6

315 INCH BRAND NEW AT £19.95!! 52t 15085, Same as above but outputs of +5v & on oty

Never before seen price for a 312" drive. Standard size befleved @ 1.5a.+12v @ 0.5a,-12v @ 0.5a. £39.95(8
COLOUR MONITORS 1o be by Canon. Brand new and packaged - mint condition! 40 Greandele 19ABOE 60 watt swiich mods outputs -5v@sa.+1a),
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m "l:"l m" .onn m g:" d‘u.y:: :ase n:"d m.:g [ LA o | ' R, \ £19.95(B) f(v:l:“n ve.q:IApér;om and tested. rade VDE o 2343.::(2
colour monitors costing 3 times our pricel & Is nﬁby re CHOOSE YOUR 8 INCH! switch mode. Outputs -5v 6 16a,-5v @ 1a,-12v @ 6a. Dim 6.5
to connect to a host of computer or video oulputs. Manufaciurers Shugart 800/801 SS refurbished & tested £125.00(E) x 27 x 12.5cm.Reg price £1901 Ours new... £50.95(C)
flly lesnd surphs, oid I e o hardy used conditon wih 90 Shugert 51 Souble Sed oot e £195.00() Rl SAAOA Compact B 408 wullch mode 0
W L ;
(::aeoﬂ m-mlwmmwumw hard or soft sectors- BRAND NEW £250.00(E) Fernell G24 5S As above but 24v @ Sa. us.oo(c;
R SPECIAL OFFERS!! SPECIAL EXPERIMENTERS PSU's
D D O o i aoracomder or ot Dusl 8" drives wth2 megabyle capacty housedin a smartcase Bult fo BT's rigorous standars. We have no daia so units are
Teiobox ST, or any other audio visual use with bttt in power supply! = supplied for experimentation. EPSU1:+5v 2a,-12v 1a,s24v
ST, or any £99.0¢ Ydeal as extortor ddves! only £499.00 () 1a,+5v fully floating 50ma. EPSU2:+5v 6a,+12v 1a,-12v 0.5a &
Any type only 00 ®) End of line purchase scoopl Brand new NEC D2246 §* 85 5 others.30-70vdc input Parts alone valuel

- of hard disk { Full CPU control and indu sU1............£16.95(C) EPSUL........... !

BH' DEF"‘”;":?E ,ngliglm PMC?!:"TORS WMOSMD Immam.sl.nh'ougr.i speed transter and um Epsul £16 {0) EpSL2 £9 95(0)
."'"“. : "'"I""".":" orice! Compiately CGA wvm‘_"u""“_m leaves the good old STS06 Imerface standing. In mint condition . FLASH!
Mitsubushl 0.42 dot plich giving 669 x 507 pixets. Big 28 Mhz and comes compiete with manual. Only..... ......C308(E) °
bandwidth. A super monitor In attractive style mouided case.Full COOLING FANS Lowest ever priced 8 mhz PC-AT 286 clone with 20 mb hard
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THE SDS LANCER

An 8088/V20 target board on a double Eurocard with two
serial ports, four parallel ports, six counter-timers, four 32
pin memory sockets, battery backup, RTC, watchdog
timer, optional 8087, optional mains psu and case.

THE SDS HUNTER

An 80188 target board with 256k bytes EPROM, 256k
bytes battery backed RAM, 256k bytes D-RAM, two serial
ports, three counter-timers, RTC, watchdog timer,
optional mains power supply and case.

USE PC COMPILERS FOR AN SBC

For really fast development of stand alone systems, use a Lancer or Hunter target board with Hexatron’s PromDOS. This
emulates DOS and BIOS calls, gives you silicon discs and even allows you to run non-ROMable compiled code in a ROM
environment. Too good to be true? Call us now for a free demonstration. STOP PRESS: We now have a four port
multi-standard serial expansion card for the Lancer and Hunter — ring us for details.

Sherwood Data Systems Ltd

Unit 6, York Way, Cressex Estate, High Wycombe. Tel: 0494 464264

IHesatr

GANIE L)
UNIQUE NATURIST & ADULT SOCIAL CLUB

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

o~ Three nighiclubs
& informal get-togethers, BBQs, beach parties plus lofs more
&~ Many theme nights — dress as you dare
%~ Naughly and exofic cabarets
o~ Monthly newsletters and programme
& Quarerly personal contacts supplement
o~ Massage tuition
&~ Invilations to the “Sex Maniacs Ball”
- Wol events and a chance to meet people throughout
ain
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’ 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 adutt social contact club

(1)

|writer to see your name in print.

ARE YOU A
BUDDING WRITER?

We are particularly keen to receive
construction articles, so if you have
designed and built a project which
you think could be of interest to other
readers we would be pleased to
receive your contribution. Con-
struction tips and techniques would
also be of great interest.

You do not need to be an expert

Accuracy in the design of your project
is far more important. If you can put
your ideas down on paper, typewritten
if possible, and illustrate them with
clear drawings and photographs
where appropriate, the Amateur
Radio editorial team will sort out the
style, grammar, spelling, etc.

We will, of course, pay for all articles
which are accepted for publication.
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KENWOOD RC-10
REMOTE CONTROLLER

by Steven Goodier G4KUB and John Goodier G4KUC

The Kenwood RC-10 remote controller
is similar in appearance to a mobile
telephone handset. It has been designed
to remotely control mostof the operating
functions of the later series of Kenwood
mobile transceivers, and is particularly
suited to the TM-221 and TM-421 2m and
70cm transceivers. It will also function
with the TM-721E dual-bander, which we
used for the purpose of this review.
When used in conjunction with these
sets the RC-10 allows complete control
of a number of functions inciuding
memory operation, tuning, frequency
selection, scanning, repeater shift/tone-
burst and volume adjustment. It is also
possible to couple the RC-10 to two
separate transceivers, thus allowing
complete crossband and crossband
repeater operation, with the handset
functioning like a telephone.

The RC-10 is supplied with a base unit,
which the handset attaches to when not
in use. It arrives with two types of
mounting bracket which can be used to
attach the base unit to any convenient
mounting positionin the car. The firstisa
‘flat type' which can be fixed to an arm
rest or to the dash; the second is an 'L’
type bracket, which can be used to attach
the base unit to the centre console. Both
mounting brackets are supplied with all
the necessary hardware to bolt them to
almost any suitable surface, and both the
handset and base unit can be easily
removed from the vehicle when not in
use.

General description

The RC-10 can be split into two
separate parts. The first is a base unit
which carries most of the electronics. It
connects to the transceiver via a two
metre length of cable terminated with a
standard Kenwood eight-pin mic-
rophone plug. Removing the bottom
plate reveals two sandwiched printed
circuit boards, with a number of smaller,
self-contained PCBs connected to each.
The construction is of the highest quality
and makes full use of surface mounted
components, which enable a lot of
electronics to be packed into avery small
area. The board contains two user-
adjustable variable resistors, which are
used to adjust the squelch threshold of
each transceiver. These are accessible
via two holes in the bottom plate.

At one end of the base unit is an eight-
pin mic socket. This can either take a
second microphone, or be used to
couple a second transceiver to the RC-

38 please mention AMATEUR RADIO when replying to any advertisement

RC-10 base unit and handset

10. An optional extension cord (PG-4G) is
available from Lowe Electronics for this
job. The RC-10 takes its power source
from the main transceiver, and data to
and from each transmitter is also sent
backwards and forwards along this
coupling lead.

The base unit is connected to the
handset by a length of curly lead. It
carries the microprocessor and LCD
drivers, along with the keypad and the
necessary input/output devices needed
for remote control operation. The case is
a tough plastic, snap together unit, and
no attempt was made to gain access. The
LCD display shows the frequency in full
minus the first MHz digit; italso indicates
a number of other functions such as
repeater operation, scan, duplex, dial
lock, and second-function operation.
The display is back-lit from both sides at
all times, making it easy to read at night.

On the side of the handset is a three-
position slide switch, which controls the
amount of volume entering the earpiece.

The three settings give a low, medium
and high output, but most people would
probably leave it set in its central
position. The volume control has no
effect on.the audio level of the handset;
the only way to increase its output is by
using the slide switch, but having said
that, there appeared to be ample volume
from the earpiece. Also located on the
side is the PTT switch, which is similar in
size and feel to a hand-held transceiver.

The keypad is numbered 1-0. Some of
the keys have two functions, which can
be accessed by first pressing ‘F' followed
by the required second key (see Table 1
for a complete list of second-function
operations). Confirmation of the key's
use is indicated by a small ‘F’ appearing
on the LCD readout. Second functions
are not printed on the keys, but a
reminder of each second operation is
printed on the handset’s base unit. The
bottom two keys aillow up and down
tuning of the main display or the
transceiver’'s memories, depending
upon which has been selected. It is also
possible to enter frequencies directly
from the keypad. This is done by first
entering the MHz digit followed by the
three remaining kHz digits; the trans-
ceiver will then change to the newly
entered frequency.

Just below the main keypad are two
orange buttons and two slide switches.
The first key has already been dealt with
and selects the second function when
necessary. The next button is labelled
‘M’ and can be used to remotely enter
frequencies into the transceiver's
memories. The first slide switch is
labelled VOL MAIN/RMT; this selects
whether the main volume control on the
transceiver is active or not. If the switch
is in the RMT position, the main volume
control on the transceiver is disabled;
the audio outputis then controlled by the
two push switches located on the
handset. If the switch is setto VOL MAIN,
the main volume control on the trans-
ceiver is reactivated.

operation

The key labelled VFO/M allows you to
toggle between memory and VFO opera-
tion. When in memory mode, each
channel can be selected by using the
UP/DOWN tuning keys which ailow you
to clock up or down one memory at a
time. Alternatively, each memory can be
directly accessed via the keypad; for
example, to recall memory 2, press the
number 2 on the keypad. This allows
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Key Function

F and 1 Transmit on the SUB band, TM-721E only

Fand 2 Squelch ON/OFF

Fand3 Repeater shift selection

F and 4 Reverse repeater ON/OFF

Fand5 Toneburst ON/OFF

Fand 6 CTCSS ON/OFF

Fand?7 Memory channel lock-out

Fand8 RC-10 key lock

Fand 9 Crossband repeater ON/OFF

Fand 0 " Duplex operation

‘F'= second function of the RC-10 keypad

Table 1

quick and simple access to any stored
frequency, with the minimum of effort.

Each memory channel can also be
‘locked out’ if you wish to scan only
selected frequencies. This is done by
first entering memory mode and then
pressing ‘F’ followed by key 7. In the case
of the TM-721E, a small '+’ is then
displayed in the memory window indicat-
ing lock-out during memory scan.
Repeating the operation a second time
will clear the lock-out option.

The RC-10 will also allow you to
program a memory with a new frequency.
First, dial up the new frequency and
select any other option you wish to store
such as toneburst or repeater shift. Next,
press the orange keylabelled ‘M’; asmall
‘M’ will appear on the LCD display, and
pressing any number after this on the
keypad will store the displayed fre-
quency in the chosen memory. This must
be carried out within five seconds of
selecting the second function.

Two iransceiver

The RC-10 will allow control and
operation of two transceivers. It is best
suited to the Kenwood TM-221 and TM-
421 as it allows automatic crossband
operation and acts as the medium
between the two. Transceiver A is
coupled to the RC-10 in the normal way,
with transceiver B being coupled by the
optional extension cable PG-4G. Once
connected you can switch between the
two transceivers by using the rig selector
switch on the RC-10 handset labelled
‘A/B'. It you plan to operate two
transceivers whilst mobile, the two
mounting brackets must be coupled
together with the earthing strap sup-
plied, to reduce any alternator noise.

Crossband operation is initialised by
using ‘F’ and key 0. Once these have been
pressed the DUP indicator will light on
the handset’s display to remind you that
you are now working crossband duplex.
The currently selected transceiver oper-
ates as the receiver, and you transmit on
the second rig. If at any time you change
the rig selector switch whilst transmit-
ting, you are automatically returned to
receive mode, and duplex must be
reselected. When in duplex mode the
handset acts precisely like a normal
telephone, therefore you are able to hold
a two-way conversation and reply to
comments instantaneously.

JULY 1989

Since the TM-721E has automatic
crossband operation built in, ie, there
are no other keys to press, trying to
select crossband operation with the RC-
10 had no effect on the rig. Having said
that, it was still possible to hold full
duplex QSOs with the RC-10 connected,
by simply selecting the receive and
transmit frequencies as normal, then
keying the TM-721E via the RC-10 remote
unit. In practice this worked extremely
well, and by using ‘F’ followed by key 1
you are able to transmit on the TM-721E’s
sub-band, thus reversing the transmit
and receive frequencies. It is not
normally possible to transmit on the sub
band when using the TM-721E, so this is
one of the added benefits of the RC-10.

Crossband

Connecting a 2m and 70cm transceiver
to the RC-10 remote unit and pressing ‘F’
followed by key 9 activates the cross-
band repeater mode. This feature is
similar in operation to the TM-721E
repeater mode, and allows automatic
retransmission of signals on the oppo-
site band. Without doubt, this is an
innovative idea.

Before crossband operation is entered
into, you are advised to adjust the
squelch settings on each transceiver to
around 20 to 30° higher than their normal

KENWOOD RC-10 REMOTE CONTROLLER

AEREAE
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KENWOOD
RC-10

REMOTE CONTROLLER

RC-10's handset showing the LCD display and
keypad functions

RC-10 and TM-721E combination
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KENWOOD RC-10 REMOTE CONTROLLER

settings. The reason for this is that the
RC-10 checks to see if either squelch is
open, and then uses this information to
start transmitting the signal on the
opposite band. Thus, when the squeich
opens on either transceiver the other
transmitter will begin to retransmit the
incoming signal. The idea of increasing
the level of the squelch is to stop
electrical noise being retransmitted.
Once repeater mode has been acti-
vated the letters ‘RPT’ will appear on the
display as a reminder, and each rig will
go into listening mode. The hang-up time
is set to three seconds, and if any station
continually transmits for more than three
minutes, the transmitting rig will be
switched back to receive, thanks to the
automatic-time-out clock.

summary

For those of you who require a
telephone style handset, the RC-10 is
ideal. It offers total control of all the
transceiver's functions plus direct
access to any memory via a single key-
press. Connection to the equipment is
simple and straightforward with only one
cable to plug into the transceiver’s
microphone socket. The added benefit
of being able to connect a second
transceiver, and then work full duplex,
will be very appealing to many operators.
Kenwood must also be congratulated on

Product: Kenwood RC-10 remote controlier
Price: £169.00

Supplier: Lowe Electronics Ltd. Tel: (0629) 580800
Features:

KENWOOD RC-10 — FACT FILE

« Keyboard entry of frequency, memories and tuning

« Remote operation of transceiver’s volume, squelch, tuning,
repeater option and memories

« Back-lit LCD display, indicating operating frequency and four
different functions

« Possible to connect two transceivers with optional PG-4G
coupling cable

« A/B trahsceiver selector switch

« Full crossband duplex operation with the handset acting like a
telephone

« Crossband repeater operation

« Choice of two mobile mounting brackets

« Compatible with the Kenwood TM-221, TM-421 and TM-721E
duai-bander

« Runs from 8V dc, supplied via the transceiver’s microphone
connector

providing the crossband repeater mode,
which will be beneficial to members of
RAYNET.

The RC-10 remote controller complete
with two mounting brackets and neces-
sary hardware is priced at £169.00, and

can be obtained from Lowe Electronics
Ltd, Chesterfield Road; Matlock, Der-
byshire DE4 5LE. Tel: (0629) 580800. We
would like to take this opportunity to
thank Lowe Electronics for the loan of
the review unit.
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go about it

Don’t miss the August issue on sale 27 July

George Dobbs G3RJV constructs
a QRP CW transmitter from a

B Shunt Feed Your Tower!
Don Field G3XTT tells you how to

All the i
Regulars:
Second-hand
50 MHz

DX Diary e
Project Book
Short Wave
Listener
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A TRAPPED DIPOLE
FOR THE DX BANDS

by David Taylor G4EBT

Many amateurs and SWLs, %articularly
those who are new to the hobby, have the
urge to do something practical, though
the question which often arises is ‘'where
do | start?’ One answer could be to make
your own antenna.

Probably the most popular choice for
the HF bands is the trapped dipole
antenna. Therefore the purpose of this
projectis to explain how a trapped dipole
works and how a novice can build their
own effective array.

The design in Fig 1 shows the traps,
which are parallel-tuned circuits that
resonate at 14.1MHz. They also offer a
high impedance to the centre portion of
the antenna, acting almost like switches
to disconnect the outer portions. This
enables the antenna to resonate at 14
and 28MHz. At 7MHz the traps act as
inductances. One advantage of the
trapped dipole antenna is that the
loading effect of the traps shortens the
‘physical’ length of the antenna, com-
pared to that of an untrapped dipole.

Complete trapped dipoles can be
bought for about £25.00, and traps are
available on their own for about £12.00 a
pair should you wish to add wire to finish
the job. However, it is quite easy to make
your own inexpensive traps from readily
available materials. The first stumbling
block when building a transmitting
antenna is the difficulty in obtaining
capacitors which will cope with the
power involved. These seem to have
disappeared, even at rallies in recent
years, so a little ingenuity is called for.

The dielectric qualities of double-
sided PCBs have been exploited in a
number of designs for antenna tuning
units and filters. So it occurred to me that
capacitors made from this material
would function in antenna traps. Conse-
quently, asuccessful design was evolved
which is easily duplicated.

Cut a piece of double-sided fibreglass
PCB to the shape shown in Fig 2, and
then carefully cut through the copper
cladding on the front and rear to aliow an
overlapping area of 34mm x 19mm. The
capacitance should be close to 22pF.
Two pieces are required, one for each
trap, and they should be cut to exactly
the same size so that the traps are well-
matched.

Making the spacers

Cut and drill four strips of fibreglass
without copper cladding (see Fig 3) for
each trap so that they act as spacers for
the coils. Initially, wind the coils using
16swg (1.5mm) enamelled wire fifteen
times around any suitably sized con-
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tainer (such as an aerosol can), until they
are 15mm in diameter when threaded
through the spacers. The coils must be
threaded through the spacers to ensure
that the diameter is kept even, as shown

in Fig 4. The turns should then be

secured on to the spacers with glue.
Solder 50mm of brazing rod to the ends
of each capacitor to form the terminals.
Place a capacitor inside the coil and
solder each end of the coil onto opposite
sides of the capacitor. Fig 8 shows how

the traps should look after the capacitor
and terminating wires have been fitted.

Adjusting the fraps

A GDO isrequired to adjust the traps to
the correct resonant frequency, as
shown in Fig 8. Initially the trap will be
lower in frequency than desired. One
end of the coil should be shortened a bit
at a time (while checking the traps with
the GDO) until a dip is obtained at
14.1MHz. The end can then be permanen-
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Fig 1: The traps
Flg 2: The capacitors
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Flg 4: Winding the coils

EXERERES

SO0mm 16swg brass wire

3

ends of coils soldered to large ares
/of eomr-'rommond-rw
the other

[ e 4 04

Flg 8: The finished trap ready for checking

tly soldered into place. If a digital
frequency meter is available, the GDO
can be checked against it for added
accuracy.

Check the traps before inserting them

into the antenna by placing the trap
between a signal generator and cali-
brated receiver. Temporarily short out
the trap with a jumper lead, tune the
receiver to 14.1MHz, and inject a 14.1MHz

Flg 7: Checking the traps with a signal generator

signal to read S9 on the 'S’ meter of the
receiver. Now remove the jumper lead. If
all's well, a marked reduction in the
signal strength should be noted. If there
is only a little reduction in strength, then
the trap is not resonant on the desired
frequency. If you still have problems,
check that you have soldered the
capacitor correctly.

Housing the traps

A 70mm length of PVC drainpipe with a
diameter of 68mm (a standard size) is
used to house each trap, and discs of
Perspex, or any similar material, are used
to seal the ends. An electric glue gun is
ideal for sealing the discs into place. The
finished traps will weigh about 125
grammes each. Loops are formed on the
terminals on to which wire of the
dimensions shown in Fig 1 is soldered.
The best type of wire to use is 16 or 18swg
hard-drawn copper. A centre plate or
balun completes the antenna which
should be erected as high as conditions
allow. it may be necessary to trim the
wire to length to obtain the best SWR
results; in which case, only a few
centimetres at a time should be cut off.
Remember, it's much easier to cut off
than to stick back on!

Flg 6: Checking the traps with the GDO

-
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POOLE LOGIC

49 Kingston Road - Poole - Dorset
Tel: 0202 683093

Your Radio Book Supplier

Examples from our wide range
of ARRL and other books stocked

UHF Compendium Parts 1-2 Complete

UHF Compendium Parts 3-4 Complete

All prices include postage

We stock over 100 different titles of books
dedicated to amateur radio.

looking for, or write to:

Poole Logic, 49 Kingston Road, Poole
Dorset BH15 2LR

ARRL Handbook (very useful book) ... £13.50

ARRL Antenna Book........eevveeecnnnnnnnn. £10.50
ARRL Yagi Antenna Book.........c.cccornuenee £9.50
ARRL Novice Antenna Book................... £4.70
ARRL W1FB Antenna Book...................... £5.25
ARRL QRP Notebook..........ccoecrcrreneeeen. £3.60

(LT 1L 2) DO £17.40

(ENGHSNY coveore e eeeeereeer e eeeeeer e £18.50

Give us a call on (0202) 683093 with your Access or
Barclay card number for that book you have been

Surrey GU2 SNW

Tel 0483 505260
Telex 28604 Ref 1321
Fax 0483 300160

OBONIC up

FIGHT STATIC CHARGES
USE STATI-EX®

Anti-static matting

Are you looking for a rubber
material that is electrically
conductive? Or a flexible mat that
you can drop hot solder
on without melting a hole in
it? Or better yet — how about
an elastomeric material that
will give you both of the
above?
If that's what you want — we
have it. It's called Stati-EXTm
mats, and it's so unusual that
you have to try it to believe it.
And to make the trying easy and
painless, we’ll be glad to send
you a free sample. Just ask for it.

A SPIRIG COMPANY I

Stable Volumetric Conductivity 105-Q2-cm

Fax 0483 300160

32 Ludiow Road, Guildford

® Four-wheel-drive news
@® Green laning updates
@ Off-road adventure

@® The American scene

Britain’s leading
four-wheel-drive
action magazine

Each month 4x4 brings you:

@® Vehicle and equipment tests

@ Technical articles

@® The best writers on the
off-road scene

When you're in the muck, and really stuck
It's the only one you need in your truck!

More fun than your average off-road magazine

On sale at newsagents 2nd Thursday in every month

GET DIRTY WITH
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From the end of the spring equinox TE
and north/south propagation until the
beginning of the summer Es’ season, the
6m band is normally quiet with little or no
excitement. This year, however, the most
extensive aurora since records began is
believed to have taken place on 13
March.

Progress of solar cycle 22

Solar cycle 22 continues to rise as
predicted, and some exciting openings
are expected over the next few months.
‘Smithy’ G8KG has promised an update
and another comparison of cycle 22 with
19 and 21 in time for next month’s issue.

There is still a lot being written and
discussed concerning 50MHz propaga-
tion by those who do not have the
suitable facilities to prove or disprove
current theories. There is no need to
depart from the established theory of Es
and F region propagation, except with
the true TEP phenomenon in which 6, 4
and 2m and even 70cm signals are weakly
received over- great distances on
symmetrical paths around dusk. A com-
plete description of F2recognises that at
the higher frequencies and near the

MUF, the mechanism is more a matter of .

gradual refraction with signals following
a curved path (in the vertical plane) ‘and
sometimes covering as much as 7,000km
in a singlte hop. The maximum frequency
that can be used on such a path is higher
than that yielded by established predic-
tion methods. Note that this brings much
of North America into the potential
single-hop category, especially as the
steep gradient of ionisation which fol-
lows the sun across the Atlantic provides
ideal conditions for long hops.

F2 propagation at 50MHz is not similar
to HF. Nature does not recognise the
arbitrary division at 30MHz but sees a
gradual rise in frequency with iono-
spheric attenuation decreasing with F-
squared, and the ionospheric needed to
turn a ray back to earth increasing with
rising frequency. This means that the
accepted model of the ionosphere,
properly used, is just as helpful in
predicting and explaining what happens
at 50MHz, as it is at 28.21 or 14MHz. The
openings to South America from March
to April areacase in point. These months
are the most likely to yield good
conditions to South America on 50MHz
around midday. With high solar indices
the median-predicted MUF for a two-hop
F2 path is in the low forties, so a lift of
around 20° is more than enough. The
tendency for such openings to be
localised is typical when the band is
about to open. In fact, the majority of DX
results achieved from G in the past
winter season fits in perfectly well with
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F2 characteristics, excluding aurora and
evident short-haul Es. The sun was
unexpectedly (for most of us) active with
F2 conditions approaching - if not
exceeding - those of the cycle 21 peak.
The month and time of day of the VK
and Vs6 contacts, as well as the various
one and two-hop openings to Africa and
the South Atlantic were as expected. The
JA openings also fit in as F2, but not over
the direct path. The relevant median
MUF on the latter was only in the low
thirties, but the fact that Gs observed a
variety of beam headings well to the
south of the direct heading of 30° points
to the signals being scattered, probably
from the region south of the Caspian
Sea. Soviet TV sidebands were very
strong atthattime, and there were strong
backscatter signals in the UK from sorhe
of the G8s who are normally inaudible.
The geometry of the path is similar to that
by which we work North America via
scatter from the Caribbean or South
Atlantic whenthe direct path isnotopen.
JAs would have had to beam around 295°,
rather than the 336° of the direct path.
So, to summarise: the European winter
season was almost all F2 with the band
behaving like 28MHz when near the

“minimum of the cycle.

Summer Es’ season on schedule

Last year the Es’ season opened
around 4 May. This year a few isolated
openings occurred during April, but the
main opening appeared to be around 5
May. Many contacts took place with
Scandinavian and Mediterranean sta-
tions. There were also some two-hop Es’

contacts with African stations, giving -

indications of a good season in store for
us again.

A welcome addition to the DX coun-
tries’ list on 17 May was S5H1HK from
Tanzania, giving many of us a new
country. My own total is now thirty-nine
but | hear via the grapevine that Geoff
GJ4ICD now has forty-seven. | will
confirm the top scores as soon as details
are available.

UK Six Metre Group AGM

The UK Six Metre Group held a well-
attended AGM at the VHF Convention,
Sandown Park, on Sunday 16 April 1989;
Steve G4JCC was in the chair.

The President of the RSGB, Dr J
Gannaway, answered many questions
from the floor, mainly about licensing
restrictions and the future of 6m in the
UK. He assured members that the RSGB
would support 6m at forthcoming inter-
national conferences. The guest of
honour, who was greeted by Dr Gann-
away, was Tom Kirby W1EJ, Chairman of
the ARRL VHF Committee.

by Ken Ellis CSKUW

The following members were elected
for 1989: Chairman, Steve G4JCC; Vice
Chairman, Mike G3JVL; Secretary, Alan
GW3DLH; Treasurer, Peter G4lIL; Com-
mittee, Mike G3SED and Bill GM4DGT.

All-time first auroral @SO

We now have full details of the historic
QSO between Dr Dave Newman G4GLT
and Dave McManus KAT1MFA.

Dave G4GLT, writes: ‘On 13 March 1989,
| kept my beam permanently aimed at the
USA, despite the lure of another country
in the form of SM on 6m.

‘Between 2153 and 2157hrs | heard
VE1BPY at RST 559 on 50.101MHz and at
2211hrs, | heard VE1YX on 50.110MHz on
SSB RST 53. At 2234hrs, | contacted
KATMFA on 28.885; he was 559 on this
frequency. At 2234hrs, on 50.008MHz
Dave KA1TMFA and | made aCW QSO. The
CW was a pure note, but very flutiery -
just like pure TEP. | gave him 579 and he
gave me 559.

‘K1JRW.. .. heard me at RST 549 while
was working KATMFA. | have looked for
these auroral conditions for several
years now, especially during the massive
auroras like this one.

‘On 28MHz, VE3TEN and W3VD
beacons were both 579 around 2300hrs,
and W3VD was last heard at 0022hrs. Both
of these 28MHz beacons had fluttery
notes. This seems to confirm the work
done by SM6PU that auroral E MUF rises
to 6m during massive auroras... Some
have described it as “the aurora of a
lifetime”. These are Stateside stations
who have monitored auroras for thirty
years or more on ém.’

From the mailbag

Between 15 and 29 March, Mike
Devereux G3SED, of Portsmouth, had
twenty-nine QSOs with South African
stations as well as eleven other DX QSOs
including ZS3E, TR8CA, ZS6BMS, ZS6XL,
ZS6AXT and ZS3AT.

Brian Booth G3SYC, from Pontefract,
West Yorkshire, has had QSOs with
G3GJQ/SNO, J52US, TR8CA, ZS3AT,
PAOYOP, GM4DGT and eight ZS among
others, during February and March.
During the same months G4GAl from
Rochdale reports working VE2DFO,
J52US, ZS6BMS, ZS6wB, ZS6CE and
LUSMBL.

Johnny Stace G3CCH, of Scunthorpe,
who is one of the most active and
successful stations in the north of
England, sent a very long and interesting
report with over sixty two-day DX QSOs
from the beginning of February to 24
April. They include: KA1DE, K1TOL,
VE1BPY, HC5K, HC2FG, G3GJQ/5NO,
ZS6XJ, ZS6BMS, J52US, JA4MBM,
ZS6LN and GW3LDH.

JULY 1989



Steve G4JCC, of Hayling Island, sent
his usual computer print out listing forty-
one QSOs and 104 stations heard on the
band. The reason for the large number of
stations heard but not worked is that,
unless there is a special reason, stations
already worked are left alone for those

who still require their first contact. This
is very commendablé, considering that
some DX openings only last for a short
time and that there is always a big pile-up
of stations waiting in the queue.

| had a telephone call from Steve on 17
May alerting me to SH1HK on 50.110. After

thirty-five minutes in the queue, | made it
for my thirty-ninth country - thanks,
Steve.

That concludes another interesting
month. Send your reports to: Ken Ellis
G5KW, 18 Joyes Road, Folkestone, Kent
CT19 6NX.

FLUKE 87 METER

Reviewed by Samuel Dick

Fluke is one of the worid's leading
makers of digital meters, so when they
wave the flag about a new hand-held
meter, you might expect that it would be
worth a look. But what makes a good
meter worth buying?

First on the wish list is a comprehen-
sive set of features. The 87 measures
current and voltage (both ac and dc) from
1000V to 100V and 10A to 0.1uA, and
resistance from 40M0 t0 0.010. These are
measured at 10MQ2 impedance in parallel
with less than 100pF. As an option, the mV
dcrange canbe selected to have an input
impedance exceeding 4000MQ! To these
basic functions are added frequency (to
200kHz), capacitance (from 5nF to 5uF,
with explanations of how to measure up
to a few thousand uF), duty cycle, fast
continuity check, diode check and a
recording mode.

The recording mode enables the meter
to calculate the minimum, maximum and
average voltage or current which passes
during the time the meter is connected.
Therefore, you can leave the meter
watching over a circuit that occasionally
goes wrong! The 87 will record high or
low transients lasting for around 1mS or,
for greater accuracy, those which last for
100mS or 1S. A hold mode is also offered.
This means that you can concentrate on
getting the meter's probes in the right
place without having to worry about
missing the value when it appears on the
display. Once a steady display is avail-
able, the meter holds it until the 'hold’
button is pressed.

For those who frequently measure
voltage or current about a steady offset,
a relative mode is provided. Once this
has been selected, the reading on the
meter is subtracted from future read-
ings; very useful for checking small
departures from a (large) steady value.

One of the main considerations of any
piece of test equipment is its ease of use.
The 87 is certainly easy to use. The rotary
dial onthe frontis simpler and less prone
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to incorrect setting than the column of
push-switches with which earlier Fluke
meters were supplied. The meter obli-
gingly 'ticks’ if you selecta currentrange
while having the test leads plugged into
the voltage socket; so the meter
‘intelligently’ watches over what you try
to do. The display is very clear and the
units (V or mV, for example) are clearly
displayed. The push-buttons also have
their own visual annunciators in the
display so, for example, you can tell at a
glance that the hold feature is enabled.

The meter's bar-graph display is highly
spoken of by Fluke but | do not normally
find it very useful, except when looking
at slowly changing logic levels. Then, the
fast response of the bar-graph does
make life much simpler because it
reaches the correct value some time
before the numerical display.

Another worry which pops up when
buying such an expensive meter, is how
long itis going to last. The 87 has a sturdy
feel to it and the bright yellow holster,
which comes as standard, is soft enough
to absorb most of the shock from the
average drop; the colour should ensure
that there is little chance of the meter
being accidentally left behind, too!

Does the meter offer value for money?
Well, that depends on how often it is
used. A keen hobbyist might find it rather
expensive compared with some of the
cheaper (and lower specified) meters
which are available. However, the 0.1%
accuracy is very useful for setting up test
equipment.

In the shack, the frequency range can
be used for testing AFSK equipment and
other signalling tones. Components
(R C diodes) are easy to test, too. A littie
ingenuity should enable transistors and
inductors to be measured. The 87 isatrue
RMS meter with a response to ac signals
up to 20kHz. This makes it an ideal
instrument for checking out the audio
sections of your equipment. Digital
signals may have their duty cycle
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checked (a useful indication of fault
conditions). With its wide range of
abilities, the 87 appears to be a good
companion to have in today’s digital/ana-
logue shack.

The Fluke 87 costs £215.00. For further
information contact Philips Scientific,
Test and Measurement Division, Colo-
nial Way, Watford, Herts WD2 4TT. Tel:
(0923) 240511.
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FOR SALE

@ Red rectangular LEDs, 8p each. Green
rectangular LEDs, 6p each. Send SAE to: William
Goss, 9 Ranelagh Gardens, Southampton,
Hampshire SO1 2TH

@ NRD525 receiver in excellent condition, plus 1.8
and 0.5kHz filter (cost £126.00 each), £800.00. CWR
610E, RTTY, CW, £60.00. Tel: (0836) 681967 anytime

@ 750E 2m multimode, 1-10W, 144-146MHz, plus .

70cm transverter, 430-440MHz, 1-10W, 5A PSU,
matching leads, aerials, boxed, as new, £395.00.
IC22A crystalled UHUER mixer (five channels)
stereo 2 group), £80.00 UHUER report L, mono,
reel-to-reel tape recorder, serviced, £185.00.
Standard crystal LED transceiver, 70cm, 1W, £80.00.
Write to: Gordon Edge, 8 Vine Court Road,
Sevenoaks, Kent

@ Several Morse tuition tapes, £9.95 each. Tel:
(0689) 58825 ask for Rodney Tomlinson

@ Yamaha PSS17p 100 voice synth, boxed- with,

PSU, plus Toshiba HX10 computer with two
joysticks, data recorder, games, etc. All vgc.
Exchange for scanner; must have 200-400MHz.
Possible cash adjustment. Tel: (04068) 426

@ Kenwood TW-4100E dual-bander, purchased
March 1989, genuine reason for sale, £375.00.
Yaesu FT-708R 70cm FM portable with speaker/
mic, charger, soft case, £150.00. Sommerkamp TS-
802 2m FM portable with speaker/mic, dry cells, Ni-
Cad charger, fully synthesized, auto scan,
2W/0.1W, £105.00. Realistic DX400 general-cover-
age receiver, £60.00. VHF portable auto scanning
receiver, six 2m channels fitted, £30.00. GOFAJ
QTHR. Tel: (0305) 789022

@ Yaesu FRG-7700 Rx, 0-30MHz, FRT-7700 ATU
converter, FRV-7700,£310.00 ono. Tel: (0684) 298298
@ Yaesu FT-290R, excellent condition, soft case,
Ni-Cads and charger, all for £260.00 ono. Also,
Yaesu FT-709R with case and charger, plus spare
aerial, bargain at just £190.00. Sony music system,
twin tape deck, digital radio graphic equaliser,
cabinet, no speaker, £250.00. Tel: (0602) 260234
after 6pm

@ FDK 750XX 2m multimode, workshop manual,
for spares or repair, £80.00. Microwave Modules,
100W linear, 10W input, £100.00. Storno three-
channel hand-held, leather case, helical, OK for
4m, £15.00. Howes 20m Rx, £12.00. Nombrex signal
generator, £10.00. Tel: 091-370 1429

@ Fifty-five HMV and Marconi service manuals,
circa 1934-1940, dealing with 105 models, offers.
Also, forty-five duplicate manuals, 170 Pye
manuals, twenty Hacker manuals and 100+
Ferguson manuals. Exchange for anything related
to radio. Write to: W E Stedman, 133B Lynton Road,
Bermondsey, London SE1 5QX

@ Yaesu FT-102 HF 100W transceiver with FM, FC-
. 102 ATU, FTV-107R 2m transverter, 12 amp PSU, all
in excellent order and boxed, sell complete,
£600.00. Tel: (0905) 640672

@ Video monitor: Honeywell 12in green screen,
perfect order, ideal for amateur use or computer,
also video input, offers. Tel: (0242) 514357

@ Tower sections: three x 10ft, lightweight, £25.00
each, £65.00 all three. Heathkit HX20 and HR20, 80~
40m, 20-15m, 10m, manual for Rx (Tx needs
attention), and power supply, ‘.‘8500 ono. Tel:
(0844) 53737. Buyer collects

@ Yaesu FT-707, FC707, FC707, YM34, mic, as new;
Trio TR-2300 2m FM, complete with Ni-Cads, soft
case, strap, helical, and built-in antenna, boxed;
30W multimode linear with preamp; five-element
Hi-gain beam, £850.00. Will split or take lcom IC-
321F or similar in part exchange. Tel: (0623) 514396
QTH

@ Kenwood TS-830S, DFC 230 frequency control,
plus MC50 desk mic, all immaculate, £725.00. Tel:
(0538) 702208 QTHR. Buyer collects

@ Record deck: Thorens TD125 Mk2, Shure stylus
and Alba stereo amplifier, offers. Exchange and
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cash adjustment for signal 519 airband, VHF or
similar. Write to: F W Nash, 39 Fleet Street,
Holbeach, Lincs PE12 7AD

B Yaesu FT-101ZD, as new, Mk3 FM, boxed,
£450.00. Write to: R D Marshall, 87 Cariton Road,
Northwich, Cheshire CW9 5PW

B PRO 32 pocket scanner, £100.00. Also, AOR 800
pocket scanner, £120.00. Both in very good
condition. Tel: (0674) 76503

B Sony ICF 2001D, boxed with PSU, £200.00. PRO
32A hand-held scanner, boxed, with Ni-Cads,
£130.00. Tel: (0604) 413131 ask for Paul .

@ VHF/UHF station, FDK-750X with 430 expander,
full coverage, 2m, 70cm, USB, LSB, FM, CW,
perfect condition, £350.00. WKS 1001, 10-11m 26-28-
805, digital readout, £80.00. Cobra 148GTL,
immaculate condition, ideal for 10m conversion,
original condition, bracket mic, £120.00. Tel: (0602)
874235

@ icom IC-735 ali-mode transceiver, 100W, with
general-coverage. ICHM 12 microphone equip-
ment, as new. Purchaser to air test and collect,
£700.00. Write to: Gregg, 2 Park Road, Granbor-
ough, Bucks MK18 3NX

@ Lowe SRX 30D receiver, frequency readout,
perfect condition, full coverage to 30MHz, £125.00.
Service manual and instruction manual for FT-101
series, £15.00. Turner/Expander 500 desk mic,
£15.00. Pye A200 linear for 50MHz, converted to

-40W, 10W drive, £35.00. Tel: (0602) 874235

@ Realistic (Tandy) PRO 38 hand-held Rx, ten
channels, vgc, frequency range: 66-768, 136-7174,
406-7512MHz, includes batteries and charger,
£120.00 ovno. Tel: (0392) 431941 ask for Ricky

@ MFJ mobile matcher, new, £17.00. Uniden 2830
super 10m mobile, 21W PEP, one year oid, £180.00.
Farnel 12V stabilised PSU, £12.00. Icom IC-751
transceiver: one of the highest performance rigs
ever, includes extra FL33 filter, absolutely mint,
£895.00. Revox B77 high-speed, perfect, £795.00.
Tandy PZM mic, £15.00. Coles/STC Ball and Biscuit
mic, £25.00. Carriage extra. Tel: (0704) 840328

B Kenwood 140 transceiver, as new, with mic,
£700.00. Also, MFJ 1500W antenna tuned, £150.00.
Tel: (0277) 823434

B Trio TS-711A/E 144MHz all-mode transceiver,
never used, still in box, £650.00. Tel: (0493) 700700
after 4pm

B Uniden President Lincoin all-mode transceiver,
26 to 30MHz, digital readout, scan, plus much more,
£195.00, no offers. CTE 80W linear, two 5 amp to 7
amp PSUs, new, £50.00. Will part exchange for 757
transceiver ptus matching PSU, Yaesu FT-707, or
quality HF scanner. WHY? Tel: (0446) 710149

@ Pye 1B xtals for R3with HB toneburst and mains
power unit, £35.00. JUC HR-D530 EK, eighteen
months old, cost £750.00, will seil for £550.00.
G1HNH. Tel: (0449) 672710 daytime or (0449) 612309
evenings

B Icom 730 P515 power supply, HM7, mic, CW filter
plus options, mint, DX302 general-coverage 10Hz-
30MHz, triple-conversion filters, ideal for SWL,
£165.00. Racal TA940B 100W solid-state linear,
1.8MHz to 30MHz, complete with 28V power supply,
only 10M/W to 5W, drive needed, £135.00. Racal
new 19in cabinet, £25.00. Tel: (0225) 753166 anytime
@ Hameg 60MHz oscilloscope, HM605 with
manual and X1/X10 probe, £320.00 ono, prefer
buyer collects, Bristol area. Tel: (0761) 71392

B Muitiband VHF radio, 54-176MHz, as new, still in
box. Tel: (0406) 22649

B CDU150 oscilloscope, solid-state, 35MHz band-
width, ,dual-channel, dual-timebase, full delay
timebase with gated mode, 5mV/MHz sensitivity;
cascade modf, needed to obtain 1mV/MHz

, sensitivity, in full working order, complete with

probes and manual, £95.00. Tel: (0234) 261234

@ Yaesu FRG-7700 and memory board, FRT-7700
ATU and FRV-7700 converter, £350.00. Tel: (0932)
858266 daytime

B RSGB monthly T/R bulletin, four volumes:
January 1933 to June 1940. Exchange for vintage
communications receiver, eg, Eddystone, Howard,
Halicrafters, etc. WHY? Write to: D W Blanchard,
141 Dunes Road, Greatstone-on-Sea, New Rom-
ney, Kent

B Microwave Modules: MMC435/600 amateur TV
converter, 11-13.8V, £18.00. Tel: (0472) 750630

B Cavendish Diamond 33 Combo, full-size port-
able electric organ, home use only, two manuals.
Functions: rythmn box, auto chord, auto bass,
presets, thirteen-note people board, exchange for
Yaesu 7700 with transverter, Trio 2000, Racal 1717,
Realistic DX302, or similar. Cash adjustment or
sell, £395.00. Tel: (0484) 537838 after 7pm

B ARRL handbooks, all mint. Antenna Handbook,
1980, £4.50. Antenna Anthology, 1978, £3.50. Hints
and Kinks, 1978, £3.00. Single Sideband, 1970, £4.50.
US Bureau of Standards’ circular, 1962, and
lonospheric Radio Propagation, 1948, £4.50. Adv-
anced National Certificate: Maths, by Pedoe, two
volumes, £6.00. National Certificate of Applied
Mechanics, by Walker, £3.00. All post free. G3AVQ
QTHR. Tel: (0491) 576852

@ Trio R300 general-coverage Rx, £65.00. Micro-
wave modules and transverter, 10W out, 144-
70MHz, £45.00. Rx converter, 70MHz to 2m, £18.00.
Rx converter, 144MHz to 2-4MHz, £12.00. Spectrum
10 to 2 converter, Rx, £12.00. 2m Rx preamp, £9.00.
10m Silver Rod antenna, £10.00. 2m turnstile
antenna, £10.00. Tel: 031-667 9849

B T1154N, R11558, 24V PSUs and rotary. Eddys-
tone 730, EA12, R210, W519, BC221, Yaesu FRDX400
and FLDX400. Pye SSB 130 (HF, SSB, Tx/Rx). HRO
mx, PSU and coils. HRO 5T PSU and coils. Marine
VHF R/T with twelve channels. ARBBLF for spares.
BC348. PSU 240ac, 0-28MHz, vdc 40A. Other WWiIi
items, cables, dynamotors, valves, spares, SAE for
full list. QTHR. Tel: (0665) 602487 evenings

@ Trans Delta One Mkil, 2-934MHz, as new, plus
934MHz magmount antenna £400.00. Will split or
exchange for FM duai-bander. Tel: (0743) 63535
B FDK 2m FM transceiver, good condition, 144-
148MHz, will swap for base station scanner. Write
to: Hopkinson, 104 Everill Gate Lane, Broomhill,
Wombwell, Barnsley, South Yorkshire SY3 0YJ

B Yaesu FT-901DM SP-901, FV-901DM, vgc, £600.00
or swap for FT-757GX. Tel: (0603) 413129 weekends
B Yaesu FT-7B HF transceiver with PSU and
manual, £300.00 ono. Ham International muitimode
I, 26.515MHz to 28.305MHz, no gaps, £100.00 ono.
Zetagi 150W linear, £65.00 ono. Maxcom 30E forty
channels, FM 27/81, mint condition, £40.00. Tel:
(0224) 324808, ask for lan

@ Exchange Scopex 140-15MHz oscilloscope for
Cobra 1486EDX or Super Star 360 FM, must include
SS/LO to SS/HI, UK FM + alphachannel. Tel: (0656)
57137 after 4pm

B Satellit 650 international, sixty memories, PLL
computing, tuning, Rx, mint, original packing,
warranted until December 1991. Exchange for
Panasonic RF-3000, or Sony CRF-330K, or sell for
right price. Tel: 061-743 1570

@ BBC B: issue 7, with Yaesu controller, ROM,
2MHz board, mini office || ROM, AMX, MAX ROM,
ROM manager, mouse, joystick, mags, tapes,
discs, etc, £400.00. Yaesu FRG-9600 MK3, with
video board, Icom discone, power supply, etc.
£600.00. Tel: (0666) 823490

B Extending lattice tower, 40ft, with manual
winch, £100.00. Two-element HF tribander, £30.00.
Ten-element 2m Yagi beam, £20.00. Tim GOBXR.
Tel: (0482) 804123 evenings

B Complete base station: comprising TS-700 2m
muitimode, manuai and Ring Ranger antenna,
excellent condition, £230.00. Tel: (0484) 645923

B Dragon 32 computer, RTTY and CW, tapes
included, £40.00. STSMC terminal unit, £35.00. Tel:
(0344) 52601, ask for Geoff

B Bearcat 200XLT scanner, Ni-Cad (no charger),
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FREE CLASSIFIED ADS

helical antenna, powerlead, instructions, 28-
54MHz, 118-174MHz, 406-512MHz, 806-824MHZ, 849-
869MH2, 894-956MHz, offers. Tel:: (0933) 673440
evenings .

@ President Madison CB homebase Tx, mint
condition, £200.00. Exchange for frequency coun-
ter or Trio R599 Rx. BRT400 Rx, £200.00. Lafayette
general coverage Rx, £100.00. Yaesu FR101
bandswitch, new, boxed, offers. Tel: (0256) 468649
8 Radio station’s schedule file program for ZX
Spectrum 48/128K computer, machine code prog-
ram, 32K of data, file search for times and
frequencies, etc, microdrive and printer compati-
ble (all types), send £6.00 for a cassette, or SAE for
further information. Write to: B Smalley, 14 Station
Street, Donington, Spalding, Lincolnshire PE11
4vQ

B 1155 and 1154 rotary power supplies, offers.
Collins TC-572 Rx and Tx, offers. BC-348 Rx, offers.
Command Rx, Tx, modulator and antenna relay
meter, offers. Rx and Tx control boxes, offers.
Spectrum 128 with Opus Discovery disc drive, both
unused, offers. Brother M1008 printer, unused,
offers. BBC micro with disc drive, offers. Tel: (0727)
38333 :

B Pair of Reftec 934MHz sets, good working order,
mics, manual: exchange for Yaesu FC-802 ATU or
FC-102 ATU. Spectrum ZX+ computer, manual,
PSU, boxed, thirty games, sound unit speech
synthesiser, chatbox, RX4 program, scarab tape
and manual, cassette player; exchange for good
medium rotator. Write to: The Doormouse, 5
Sunset Walk, Bush Estate, Eccles-on-Sea, Norfolk
NR12 0SX '

B Handbook for RF-3100 Panasonic receiver. Tei:
(0533) 813466

B Grundig Satellit 1000 series ail-wave radio,
circa 1974 preferred, must be in perfect working
order. Tel: (0502) 724301

8 Signal R535 in mint condition, also antenna for
same. Tel: 01-556 5131

8 Ceramic UX4 valve bases. Also, base for Eimac

4-85A - two of each required urgently. RF ammeter,
0-2A, matching meters 500mA and 100mA, panel
MTG, slow-motion drives. Any items from TUSB or
BC610. Heater xformer 6.3V at 8ACT. Tel: (0293)
783556 any time

B G-series callbooks from 1950 to 1968, most
urgent. Write to: Tony Elkins, Home Farm, Ampton,
Bury St Edmunds, Suffolk 1P31 INY

B HF SSB Tx, 2m rig and oscilloscope. Exchange
35mm camera, Zeiss Werra F2.8, automatic
projector with remote-control, or Eddystone EC10
Rx with manual. All as new, cash adjustment. Tei:
01-857 4030 evenings

B8 Morse RTTY reader MBA-type, RC or RO, must
be "in good working order, preferably with
handbook and circuit diagram. Would consider
similar self-contained unit. Phone details/price.
Tel: 01-660 1326

B Harmsworth’s Wireless Encyclopaedia, third
volume or compiete set. Tel: (0277) 214406

8 Organ enthusiast requires circuit diagram and
manual for Crumar Haven 61 portable electronic
organ, photocopy acceptable. Good price offered.
Tel: (0272) 512082

FREE CLASSIFIED AD FORM
[ Send to: Amateur Radio Classified Ads - Sovereign House - Brentwood - Essex CM14 4SE |

to: Ama_teur Radio Classified Ads - Sovereign House - Brentwood - Essex CM14 4SE

Classification: (tick appropriate box) If you want to insert ads under more than one classification use separate
sheets for second and subsequent ads

For Sale

USE BLOCK CAPITALS (One word per box)

To avoid mistakes please write clearly and punctuate your ad

sk g R IR A e R, SR SRS 1|

B SEM Tranzmatch, esitune and dummy load
preferred. Tel: (0626) 864486

@ Airband receiver, latest model, signal R-535
sixty memories both channeis VHF/UHF, military
and civil airbands, 12V trans, £200.00 or exchange
for Trio R-1000. Tel: (060 875) 202 after 8pm

B Forty channel AM/SSB CB radio: Cobra or
President, must be in good condition. Write to: PO
Box 16, Heaton, Newcastie-on-Tyne NE6 1AL

B Grundig Satellit 3400 short wave receiver. Also:
Sony CRF-320, CRF-330K and ICF-6800W; Panaso-
nic RF-9000; icom ICR-70, ICR-71E, Zenith, Trans
Oceanic and Trio, etc. Any good quality receiver
considered, cash waiting. Tel: (0933) 56087 even-
ings and weekends only

B WS62 set, FWO, must be in good condition. Tel:
(0344) 52601 ask for Geoff

B Collins 75A2 or 75A4 receiver. Tel: (0472) 750630
@ Frequency counter, Trio RS599 Rx, Eddystone
680X (spares) and external VFO for Trio 820 series.
Tel: (0256) 468649

o Collins ‘S’ line Drake R7A Rx and TS-780 duai-
bander, all in good condition. Tel: (0225) 753166
anytime

B Zenith 7000 or Eddystone general-coverage
receiver circa 1972-1980. Aiso, advertising
brochures and instruction manuals. Tel: (0633)
271754

B Stereo valve amplifiers and valves. Also, any
quality equipment from the 1960s. Tel: (0903)
883535

B Filters for Collins or WHY? Tel: (0836) 681967
B World War |l items: WS19, T1154, R1155, BC348,
T1083, etc, condition not important. Also, hand-
held marine Tx/Rx, minimum of three channels
required. Will collect. Tel: (0665) 602487 evenings
B Kenwood TS-520SE (top band version). Peter.
Tel: (0287) 34397 daytime only

B HW?7 or HW8, working or not. Please ring, giving
details, etc. Can collect or pay postage. John
GA4ALGX. Tel: (0423) 567390

B Webbing/canvas for WS18, also key and PSU No
5. Control box/accessories for 46 set. Tony. Tel:
051-931 1716

Name/Address
Postcode/T

.

Ensure that you have included your name and address, and/or telephone number

CONDITIONS: Ads will be published in the first available issue on a first come first served basis. We reserve
the right to edit or exclude any ad. Trade advertisements are not accepted
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loft @£96.95).......... £334.80

Amsst UK/Rig Member
Rig Members only..... £400.94

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
WHOLESALE Dm";mm PELIVERY
Scanners and some amateur accessories Friendly Service cow::wn m
delivered to your shop. Contact for a price list Range "w CB Producis
Parma House, 433 Wiimsiow Roed, Order Line: 0800 2620683
Manchester QAF Tol: 061-445-8918 061-434-3701
only 3 minutes from the M38 Fax: 081-445-0978 Th: 666762 PAMACOG
AMIGA ACS SYSTEMS ATARI FLIGHTDECK T™HE
AMATEUR RADIO: COMPUTERS: SOFTWARE JAYCEE LTD SHOP
Atari Compack2 o n Vo, SPECIALISTS IN SCANNING RECEIVERS
S0 File KY7 SOF Main Agents for Signal, A-O-R, Uniden-Bearcat,
s imdml mlMBdrin...._.... Tok 0892 756962 (Day or Night) Rev:::ony. Win. 50p for lllustrated Catn;:gue.
--------------------------------------- £290.96 Open: Tues-Fri 9-5; Sat 9-4; Sunday by appointment ﬁ%, CHES SK1 3AN
PK2327 mode TNC..... £279.98 Good range Kenwood & Yaeeu etc, plus Tel: 061-480 8060, Fax: 061-480 3797
Packet Software + Cabe Quality Secondhand Equipment Closed Thurs
TOTALARP ... £304.00 | TOTALAMP ... £04.06
Ameat/Rig Mombers. £374.90 | AmsatRig Members. £044.90
Amiga Fax Pack 1 ...........NRP | Commodore Compack 2...RAP
AMigeASI0............ C308.99 | NewType 64C (H/PECK) ........
AmigeModulator...... £24.08 | ... e £140.98
Amiga Fax {tew version)..... | PK2327Mode TNC.... £279.98
............................... £100.96 | Comm-Packratt.......£50.90
" (fow 1t issue Amiga Fax This method of advertising is available in

TOTALA? .......... EA50.08

Amsat UK/Rig Members............
£463.90

All TNC's come with new CW ident update eproms: PK232 £15 set:
PKS8 £8 postage: Software 250 Printers/Computers 5.00:
Terminals 4.00
All enquiries must include a large SAE or 2 IRC or 75p in stamps

ACS Sysioms, 19 Cihaul Torrace, Mowntain Ash,
id Glamergan, South Wales CF4S 30D, Tok 0443 470040
24 Hour Answer Service

Cheques paysbla to ACS Systems please

MRZ COMMUNICATIONS LTD
NEWCASTLE UNDER LYME

1GCOM

RADIO EQUIPMENT
AIR
AMATEUR

— TEL: (0782) 619658
7 DAY SERVICE

48

please mention AMATEUR RADIO when replying to any advertisement

multiples of a single column centimetres —
(minimum 2cms). Copy can be changed
every month.

RATES
per single column centimetre:
1insertion £7.00, 3 — £6.60, 6 — £6.30, 12 — £5.60.

FEE SN S NSNS EEEEEE
i AMATEUR RADIO SMALL AD ORDER FORM

|
a
fvo: Amateur Radio - Sovereign House i
(| Brentwood - Essex CM14 4SE - England - (0277) 219876 (]
il
N

i PLEASE RESERVE ... centimetres by.............. columns

B FOR A PERIOD OF 1issue.....[] 3issues.....[] 6issues....[] 12issues.....[] i
B COPY enclosed......[] to follow.......[]
B pAYMENT ENCLOSED: (aca isvan)...

Ch should be made payable to

Amateur Radio. Overseas payments .
international Money Order and
edit Card .

B COMPANY oot ee e e s s essevoveses st esasssss e sasaseessesesensseeas s sasanananies
B ADDRESS ..o seesese s s sss e sesesess s ssssseessssssesses e sessmseseens [ |
SIGNATURE .oooooeeeeeeeeee oo TELEPHONE.......eooeeeeeeevoverrso. i

...................................................................................................................................

1 el [T T T8
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Tel: 061-445-8918 061-434-5701 061-446-2347

WHOLESALE Distribuators of CB,

DISTRIBUTORS Scanner and some
OF CB | amateur equipment.

(SUNDAYS BY APPOINTMENT)
SPECIALIST IN 934 MHz
SUPPLIERS OF ALL 27MHz AND 934 MHz EQUIPMENT
AMATEUR ACCESSORIES CATERED FOR
08053 200

WE DELIVER NATIONWIDE Order Line:
Fax: 061-445-0978 TIx: 666762 PAMACO G Pama House, 433 Wilmsiow Road, Manchester M20 9AF 0800 262963
AGRIMOTORS JAPANESE Ic's (PART OF OUR RANGE) .
m u m m m ANT178 £2.95, BAS408 £2.20, HA1377 £2.20, HA 1392 £2.50, M'I‘n”.
MERTON GARAGE AND POST OFFICE, MERTON. :%‘Z?’:Tﬁ?%%% a&%ﬁ%&mﬂrg‘% ;:.: »gmum i 15
WommTndonBas s | |ERPEISE I e s
EARLY CLOSING THURSDAY 1 oozgmm B8 1A G295, TATI00 (238 TATYI 1 E320, UPCATS 100, UBC 1158 [ X X X ]
o £295 UPC1181 £1.10. UPC1182 £1.10. UPC1185 £2 50, UPC 1180 £2.75,

UPC1230 £2.50, UPC 1263 £2.50. UP1277 £2.75, UPC1278 £2.75, UPC1385

?D.g &?@?;PACK'NG mo&m mr':g TOTAL ALL mE SUPER
e e BARGAINS

ARE ON THE

ETESON ELECTRONICS

188 Lower Green,
@ @ Poutton-ie-Fyide, Biackpool
Teol: (0263) 885107

Open: 9.30am - 12.30, 1.30 - 5.30. Closod Wed & Sun.

TURN YOUR SURPLUS INSIDE FRONT
IC’'s TRANSISTORS etc, into cash, immediate co VER

settiement. We also welcome the opportunity

to quote for complete factory clearance.
CONTACT:
OOLE&HARD.IG & CO
103 South Brink, Wisbech, Cambs e
TEL: 0048 884186/Fax. No. 0945-588844 N0
Est Over 10 years * N *

Save time, trouble and expanse on that project by having the

components you require to hand

Our kits are ideal for the Development Lab, service engineer,

Repair Shop, Tech college and alike. The P

supplied In our kits are new and to full specification. They come

individually packed in handy re-usable plastic tubes, all contained

within a storage unit.

RBMSTORS 'Mw CF. 5%

KIT 25E12-20 12R-1MEG (60 values, 20 of ea) 1200 = £92.00

KIT 25E24-20 12R-1MEG (120 vaiues, 20 of ea.) 2400 = £21.00
tubes with 25p ea.

AEMSTORS 12w CF. 5%
KIT S0E12-10 12R-1MEG (60 values 10 of ea.) 600 ~ E13.78
Repiascement tubes complete with Res. 25p ea.

TWB KIY Yaw ana V2w CF.
KIT 25E12-20 12R-1MEG (60 values. 20 of ea.) = 1200
KIT S0E12-10 12R-1MEG (60 values, 10 of ea) = 600 £28.00
FUSE KIT 20x5mm. 25-10amp S8 & QB 10 of ea. (300) ~ £26.28

DIODE
400mW KIT Z12-10 2.7-V 10 of ea. (150} = £92.00
1.3w KITZ12-10 2.7-27V 10 of ea. (150} ~ £19.00

TWN KIV
KIT Z12-TWIN-10 2.7-27V 10 of ea. (300} = £30.00

ar
400mA IN4148 (200) 1Amp 4007 (50 ea.)
3 amp 5401,5408 (25 ea)  Total 350 = £42.00
Any kit can be put together, if you or your company have a
requirement for special or mixed kits we will be happy to quote.
Please send sae for full component and product list. Please add
50p PAP and 15% VAT to all orders. MAIL ORDER ONLY

A.D.A.M. Electronics
P.0.Box 24, Church Crookham, Aldershot.
GU13 ODH. Tel: 0252 617193

El Comp p
A wide range of ele P IC's. capacitors,
it s, plugs and K etc.
COMPONENT KITS RESISTORS 5 .
CAPACITORS, FUSES, DIODES ETC IAN FISHER COMMUNICATIONS

OF STANHOPE ANIATEUR EQUIPMENT? ||

| buy, sell and exchange
CB Works, The Market Shop, Market For the deal youve been looking for, phone Dave, GATNY,
Place, Stanhope, County Durham anyhme on Homchurch (0708) 862841 or (0836) 201530
@ (0388) 5284684 9am-7pm Mon-Sat or send SAE
Personal callers by appoiniment plecse

Main Distributors of ZTMHz CB radios and the NEW CEPT models
including UNIDEN and DI
tncluding U.K and CEPT nlklo talkies. Cenire, Juliet Way, South
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 CT1800 Hand-Set. 800 channeis covering
2mtrs. Price on request

AIRBAND RADIO YAESU

Very Istest sonic 4=8342 multiband radio receiver airband +PMR ?COM
from 54MHz to 178MHz two aerials £21.00

Al available via mail order. Retail Wholessle . A I an H o]0 ke r

OPEN: MON-SAT 10.30am-6.00pm SUN 2.30 - 4.30

RING FOR DETAILS (0388) 528464 Electonics

42 Nethernall Road, Doncaster Tel: 0302 325630
Open Mon-Sat 10-5pm Closed Thursdays

J P G ELECTRONICS

Resisitors aw 5% carbon €12 1P 1% metal fm E243P Resistor Pack
as different £12 valves plus ohm link, total content of ronmor

1.000
LED's Red/Green ¥/Smm 8p each. Yellow 11p each Cable Tln
nmnlrucn:swmoo £40.50/10.000
ransistors T/T 35C, TIP 38C, 100V, 25A TOP3, a
Plastic case £1.56 sach
100db Piezo Buzzer

Buzzer
Soll( Caells 0.45v 100mA

MILITARY SURPLUS EQUIPMENT MANUAL

Giant coltection 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.

& Cherry Troe Mioes oy, Cuiilabiyy. XD Aerials & Lashmg Equipment

sw&gmuphml‘a75nopsoohmu .
Wlnq motor drive ch €395

Miniature FM Transmitter kits 100-108MHz high quality, sound Idell
tor cordiess mlcmghonol or guluu otc
mu‘lul.:teﬁlng XLR line plug.... ..tl.&

5009
Automatic Squeeze action wire .........................
SPBCIAL
Computer grade capacitors wlm screw terminala 58,000 uk 80v £4;
38,000 uf 20v £1.95; 87,000 ut 10v £1.50

Stereo LW/MW/FM tuner, pi i
control and tuning scale. Brand new in mukon box £5.96; faulty
£1.05

Circuit diagram, description and setting up to procedure for tuner

assemble, described above 50p

LCDdhplay 16 AiGIt 7 XS GOtE MBLFIN ....oooooennne nso
rd 56 k good qulllty

CMOS TT 74 HC 74F linear i r

tools etc, always in stock

Hmmxwpumvnmc
JPa 276 Chateworth Roed

4QY Tel: (0844) 51694
TAR Cetalogue

= FOR FREE COPY
S_E|ec" onic JUST SEND SAE 9%x6%
Radlo_communications and scan-
ning receiver specialist

203 High Street TAR COMMUNICATIONS
Canvey island, Essex, King William Street, Stourbridge,
Tel: 0268 691481 W. Midlands DY8 4EY

(Open Mon-Sat 9-5.30) = 0384 390944

Amateur radio equipment also in stock
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ADVERTISERS INDEX

Air SUPPLY oot 19 ICOM ... 26,27
Antrim Transformers Ltd............... 8 ICS International......ccccuueueueneeee. 19

JBirkett......ooeeieeeeeeieereeerveeceeens 35 Lake ElectronicS.....ccccoceeeeervvenaeee. 35

JBUll..oieee T 51 Nevada'Communications........... 33
NO 1Systems.......ccccceeveviereccenenns 16
Candy Club.........eeee 37
Cobonic Ltd........ccccceverrccrenne 43 Poole LogicC ....ccocvvvecevreccerecerrnnen. 43
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Radio & Telecommunications
Datalink.......cccceoveeevvrmerrcreereeeceee 52 Correspondence School............ 35
Display Electronics....................... 36 Raycom........ooireceerccrencereeceenne 2
Dressler Communications Ltd...11

Heatherlite Products. ................... 25
CMHOWES......ooeeeeeeececeeceeeennn 22 Waters & Stanton.............cuuue....... 12

ADVERTISING RATES & INFORMATION

(] W Nl RO series rates for consecutive insertions
P o4 1 lssue 3 lesuss S lssuss 12 lesues
61x 90 8 page £66.00 £82.00 £50 00 £53.00
128 x 80 or 61 x 186 V4 page £115.00 £110.00 £105.00 £92.00
128 x 186 or 283 x 90 V2 page £225.00 £210.00 £200 00 £180.00
2683 x 186 1 page £430.00 £405.00 £385.00 £345.0
283 x 304 double page £830.00 £780 00 £740.00 £660.00
COLOUR AD RATES R
S X width men o 3 lesuse $ lesues 120eemes
128 x 188 or 263 x 90 £290.00 £275.00 £245.00
263 x 188 £550.00 £530.00 £470.00
£107.00 £1010.00 D00 |
Covers Outside back cover 20% extra, inside covers 10% extra
SPEC|AL Pos‘TIONs Bleed 10% extra [Bleed area = 307 x 220]
3 15% extra
“Dates affected by public holidays
oRome ortvroslt on sele thwrs
- FITREET TN = — . N eE— . TJul 89 7 AUTIT - —
T reeaizial ot s X sectobibbiidadiabiiide R ~-11Aug88........ . RO P T T T—
il . ; o == . ; BSepBD.......oiiies .28Sep89. ...
SERINS RATES If series rate contract is cancelied, the advertiser PAVMENT C 10 appi advertising [ ]
Series rates aleo m larger or additionat wili be lisble to pay the unearned series discount Above rates exclude VAT 10%.
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No. 1 LIST BAKERS DOZEN PACKS

All 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 left of the pack
ref number and the next figure is the quantity of items
in the pack, finally a short description.

BD2 $ 13A spurs provide a fused outlet to a ring 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.

BD9 2 6V 1A mains transformers uoricht mountino with
fixing clamps.

BDt1 1 6%in speaker cabinet ideal for extensions, takes

our speaker. Ref BD137.

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

BD22 2 25 watt loudspeaker two unit crassovers.

BD29 18.0.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.

BD45 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.

BDS56 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.

BDS59 2 Flat solenoids—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.

BDIt 1 Mains operated motors with gearbox. Final speed
16 rpm, 2 watt rated.

BD103A 1 6V 750mA power supply, nicely cased with mains
input and 6V output leads.

BD120 2 Stripper boards, each contains a 400V 2A bridge

rectifier and 14 other diodes and rectifiers as well
as dozens of condensers, etc.
BD122 10m Twin screened flex with white pvc cover.

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

BD132 2 Plastic boxes approx 3in cube with square hole
through top so ideal for interrupted beam switch.

BDI34 10 Motors for model aeroplanes, spin to start so needs
no switch.

BD139 6 Microphone inserts—magnetic 400 ohm also act
as speakers

BD148 4 Reed relay kits, you get 16 reed switches and 4 coil
sets with notes on making r/o relays and other
gadgets

BD149 6 Safety cover for 13A sockets—prevent those inqui-
sitive httle fingers getting nasty shocks.

BD180 6 Neon indicators in panel mounting holders with
lens.

BD193 6 5 amp 3 pin flush mounting sockets make a low
cost disco panel.

BD196 1 in flex simmerstat—keeps your soldering iron etc.
always at the ready.

BD199 1 Mains solenoid, very powerful, has 1in pull or could
push if modified.

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

BD210 4 Transistors type 2N3055, probably the most usetul
power transistor.

BD211 1 Electric clock, mains operated, put this in a box ang
you need never be late.

BD221 § 12V alarms, make a noise about as loud as a car
horn. Slightly soiled but OK.

BD242 2 6in x 4in speakers, 4 ohm made trom Radiomobile
50 very good quality

BD252 1 Panostat, controls output of boiling ring from sim-
mer up boil.

BD259 50 Leads witn push-on “ain 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 player. Will alzo cnange
speed of record piayer motor

BD283 3 Mild steel boxes approx 3in x 3in x 1in deep—stan-
dard electrical.

BD293 50 Mixed silicon diodes. .

BD305 1 Tubular dynamic mic with optional tabie rest.

CAMERAS. Three cameras, all by famous makers, Koaak, etc One
aisc, one 35mm and one instamatic. Allin first class condition, beheved
10 be in perfect working orger, but sold as untested. You can have the
three for £10 incluging VAT, which must be a bargain—if only for the
lenses, flash gear etc. Our ref 10P58

675 VOLT MAINS TRANSFORMER PCB mounting, 20vA. A
very well made (British) transformer. ideal for laser power supply, etc.
Price £4 our ref 4P38.

EXTRA SPECIAL CROC CLIPS Medium size, just nght for
most hook-ups. Normally sel! for around 10p to 15p each These are
insulated and have alength of spring rod connected to them but this is
very easy to snip off if you do not need it 20 for £1. Our ref BD117A,

COPPER CLAD PANEL for making PCB. Size approx 12in
longx 8Vzin wioe. Double-sidea on fibregiass middie which is quite
thick {about 1 16in} so this would support quite heavy components and
could even form a chassis 1o nold a mains transformier, etc. Price £1
each Our ref BD683.

POWERFUL IONISER

Generates approx. 10 times more IONS than the ETI ang similar
circuts. Will refresh your home, office, workroom etc. Makes you
feel better and work harder - a complete mains operated kit, case
included. £12.50 + £2 P&P. Our ret 12P5.1

ORGAN MASTER 15 5 three
octave musical keyboard It1s peautr
fully made has full size ip1ano size
_‘ keys has gola plated contacts and :s

complete with nbbon cable anad eage

connector Can oe usea with many
computers We can supply information sneet Brand new only £ 15plus
t3 postage Our et 15P15

MIDI SPEAKERS Stereo pair, made by the famous Bush Radio
Company. One way BASS reflex system, using a full range 4in driver of
4ohms impeqgance. Mounted in very nicely made black fronted walnut
finish cabinets. Cabinet size approx 8'2in wide, 14in high and 3'2in
deep. Fitted with 2 good length of speaker fiex and terminating with a
normal audio plug. Price £5 the pair plus £1 post. Our ref 5P141.

CAR SECURITY ALARM. Protect your car against vandals and
thieves Our ultrasomic burglar alarm on the back sheif of your car
would sound off with aterrific noise if anyone opened the door, broke a
quarter light or opened the boot Compiete equipment comprises the
ultrasonic transmitter, receiver and sounder housed in a very neat
case, size 7in wide x 2Vain high x 4in deep, and its separate siren. The
mains power supply which is included to operate the separate siren
would not be required as the 12 volits could be obtained from the car
battery. The price is £30. Our ref 30P5

COMPUTER COMPATIBLE CASSETTE RECORDER
For playing games or for listening to music cassettes. It has a built-in
condenser microphone and loudspeaker {muted if you use the
extension socket). Has the following controls: pause, stop eject, fast
forward, rewind, play and record. Also has built-in tape counter,
extension headphone and microphone socket and volume control
Built-in power supply enables it to run from the mains but provision
also for battery operation. In ‘as new’ condition, but customer returns
so may have fault. Price only £10 and if you order 4 you get a hfth one
free. Qur ref 10P65.

3%in FLOPPY DISC DRIVE—DOUBLE SIDED, DOU-

BLE DENSITY, 80 TRACK Snugart compatible nas 34 way I0C
connector and will interface with aimost any computer Made by the
tamous Japanese NEC Company Price £59 50 plus £3 1insured post
ATARI 65XE COMPUTER At 64K
this 1s most powerful and suit-
abie for home ana business
Complete with PSU. TV ijead
owner s manual and six games
Can pe yours for only £45 plus £3
insured delivery

65XE COMPENDIUM cContains 65XE Computer 1ts data recor
aer XC12 ano its joystick with ten games for £62 50 pius t4 insureo
aelivery

CATHODE RAY TUBE The Philips 9in olack ana wnite, makers’
reterence M24 306W, which in addition to being a high resolution tube
is also X-ray ano implosion protected. Regular price well over £30, pur
price £12 plus £2 post, and if you oroer during May, June and July you
will get the deflection coils free *Our ret 12P7

1/8th HORSEPOWER 12 VOLT MOTOR. Maoe by Smiths
the body lengtn ot this 1S approximately 3in tne aiameter 3in and the
spindle 16th ot aninch diameter ithas acentre flange for fixing orcan
oe fixeo from the ends by means of 2 nuts. A very powerful hittie motor
which revs at 3000 rpm We have a large quantity of them so f you
have any projects in mind then you coutd rely on supphes for at ieast
two years price £6 Our ref 6P1 discount for quantities of 10 or more

PHILIPS LASER
This 15 helium-neon and has a power rating ot 1.6mW. Com-
pletely safe s0 1ong as you do not ook directly into the beat when
eye damage could resuit. Brand new, full spec, £30 pius £3
insured delivery. Mains operated power supply for this tube
gives 8kv striking and 1.25kv at SmA running. Compiete kit with
case £15. Battery operated P.S.U. now availabie st £15

BATTERY DRIVEN LASER POWER SUPPLY This s avail

ablenthree versions. First: 1s acaseo umit wnich nolds the power sup-
ply and 1s fed from a separate 12 voit battery ana drives the laser
through extension leaos. Kit complete with ABS case. Price £15. Our ref
15P22 Second: 15 a metal cased unit whnich nolos the power supply and
tne laser put is Oriven from an external 12 volt battery This umit, in kit
form, costs £18. Our ref 18P2 A conversion kit from 15P2210 18P2is £6.
Our ref 6P14. Third: is a metal cased umt wnich holds the laser, its
power supply ano 2x6 volt rechargeable batteries whicn feeo it, also
th;a mains ariven unitto recharge the batteries. Complete kit is £24. Our
ref 24P2

MONO RADIO CASSETTE RECORDER AM £M with all the
normal controls. In 'as new condition put customer returns or shop
rejects, so may need aftention Price £10 Order 5 of these and get a
sixtn one free. Our ref 10P66.

PRETTY CASSETTE PLAYER in nandy carrying pouch with
sHk type shoulder cord Ideai present tor a young girl New, tested and
in pertect order Justneeds headphones and batteries Price £4 Our ref
4P35.

HIGH RESOLUTION MONITOR. ain black and white, used
Phihps tube M24 306W. Made up in a lacquered frame and has open
sides. Made for use with OPD computer but suitable for most others.
Brand new. £16 plus £5 post. Our ref 16P1

12 VOLT BRUSHLESS FAN. Japanese made. The popuar
square snape (42inx4%2inx 13ain). The electronicaily run fans not
only consume very little current but also they do not cause Interference
as the brush type motors do. Ideal for cooling computers, etc., or for a
caravan. £8 each. Our ref 8P26

FDD BARGAIN

3'zzin made by Chinon of Japan. Single sideq, 80 track, Shugart l

patible interface, interch ie with most other 3'2in and

S'ain grives. Completely cased with 4 pin power lead and 34 pin
computer leao £40 plus £3 insureo celivery. Qur ref 40P1.

OUR ALADDIN'S CAVE. You may be a new reader and now
know that we nave a shop at 12 Boundary Road, Hove, where you can
go and have a browse around at our assortment of ‘goodies’ Unfortu-
nately, because ot staff shortages we cannot be open on Saturdays
yet, so the hours are 9.30am to 5pm, Monday to Friday We of course
still serve callers at 250 but request that you bring a completed order
form as 250 1s really the inan order depot

Fie se) TYVYY Y. ,,_‘.

J & N BULL ELECTRICAL
AR, 250 PORTLAND ROAD, HOVE
BRIGHTON, SUSSEX BN3 5QT
MAR ORDER TERMS: Cash, PO or cheque with arder Urgers under
£20 add £1.50 service charge. Monthty account orders accepted from
schools and public companies. Access and B/card orders accepted
~mimmum £5. Phone (0273) 734648 or 203500

POPULAR ITEMS
Some of the many items described in our current list
which you will receive if you request it
EHT TRANSFORMER 4kv 2mA Ex-unused equipment £5 Our ref

5P139

FOIL CAPACITORS Axiai encea 33ut 1000v 4 for £1 our ref BD672
Many otner sizes in stock send for May newsletter

4 CORE TINSEL COPPER LEAD As fitteo to telephones. terminating
with (13t 8T plug 2 for ¢ 1 Our ref BD639

EHT TRANSFORMER 8kv 3mA £10 Our ret 10P56

DOUBLE MICROORIVES. We are pleased to advise you that the Double
Microdnves which we were offering at apout this time last year as
being suitaple for the "QL’. ‘OPD’ and several other computers are
again available. same price as before namely £5 Qur ref 5P113
SOFTWARE FOR REMAKING. Just arrived Large quantity of mainly
games All are on normal tape spool in cassette holders and should be
suitable for wiping out and re-making into games or programmes of
your own design We offer 5 different for £2 or 100 assortea for £20
Important note We cannot say which titles you will get nor accept
orders for specified hitles or 'somany, all different’, etc., so only orcer if
you can take them as they come Orger ref 5 for £2 15 2P224 100
assorted 1s 20P10

VERY USEFUL MAGNETS. Flat. about 1in long, '2in wige and "ain
thick These are polansed on their faces which makes them igeal to
operate reed switches in doors and windows or to hold papers or
labels, etc., to metal cabinets, or even to keep cupboard doors firmly
closed Very powerful 6tor £1 Our ref BD274/a)

ACORN COMPUTER DATA RECORDER REF ALFD3 Made for the Elec-
tron or BBC computers but surtable for most others. Complete with
mains adapior, leads and handbook. £10.00 Ref 10P44

FREE POWER! Can be yours if you use our solar cells - sturdily made
moduies with new System bubble magnitiers to concentrate the light
and so eliminate the need for actual sunshine - they work just as well
in bright hight. Voltage input 1s 45 -you (0 in senes to get desired
vohage - and in parallel for more amps Module A gwves 100mA, Price
£1, Qur ret BO631 Module C gives 400ma. Price £2, Our ref 2PI193
Module D gives 700mA Price £6 Our ref 6P3

SOLAR POWERED NI-CAD CHARGER 4 Ni-Cad battenes AA (HP7)
charged in eight hours or two 1n only 4 hours 1t 1S a complete, boxed
ready to use unit Price £6 Our ret 6P3

METAL PROJECT 20X Ideal size for battery charger, power supply
etc sprayed grey, size 8in x 4" ain x 4in high, ends are louvred for ven-
tilation other sides are flat and undrilled Price £2 Order ref 2P191
4-CORE FLEX CABLE. Cores separately insulated and grey PVC covered
overall Each copper core size 7/0 2mm Ideal tor long telephone runs
or simitar apphcations even at mamns voltage 20 metres £2. Our
ret.2P196 or 100 metres coil £8 Order ref 8P19

§-CORE FLEX CABLE. Descnption same as the 4-core above Pnce 15
metres for £2 Our ref 2P137 or 100 metres £9. Our ret 3P1

13A PLUGS Pins sleeved for extra safety, parcel of 5 for £2. Ordes ref
2P185

13A ADAPTERS Takes 2 13A plugs, packet ot 3 for £2 Order ret 2P187
20V-0-20V Mains transtormers 2'2 amp (100 watt) loading, tapped
pnmary 200-245 upnght mountings £4 Order ret 4P24

BURGLAR ALARM BELL - 6" gong OK tor outside use if protected from
rain 12V battery operated Price £8 Ref 8P2

VERY RELIABLE CAPACITOR 47u 400v not electrolytic so not
polansed, potted in ali can, size 1¥ax¥ax12in high. A top grade
capacitor made tor high class instrument work. Ideal for PCB mount-
ing. 2 for £1 Our ref BD667

CAPACITOR BARGAIN—axiat ended. 4700uF at 25V Jap made, nor-
mally 50p each, you get 4 for £1 Our ref 613

SINGLE SCREENED FLEX 7.02 copper conductors, pvc insulated then
with copper screen, finally outer insulation. In fact quite normal
screened flex 10m for £1 Our ref BO668

M.E.S. BULB HOLDERS Circular base batten type fitting. 4 for £1. Qur
ref BD127a

SPRING LOADED TEST PRODS—Heavy duty, made by the famous
Buigin company. very good quality Price 4 tor £1 Ref 80537

3-CORE FLEX BARGAIN No. 1 Core size 5Smm so wdeal tor long exten-
sion leads carrying up to 5 amps or short leads up to 10 amps. 15mm
tor £2 ret 2P183

3-CORE FLEX BARGAIN No. 2—Core size 1.25mm so suitable for long
extension leads carrying up to 13 amps, or short leads up to 25A4. 10m
for £2 Ref. 2P190

ALPHA-NUMERIC KEYBOARD - This keyboard has 73 keys giving trou-
ble tree lite and no contact bounce The keys are arranged in two
groups, the main area 1s @ QWERTY array and on the night is a 15 key
number pad, board size 1s approx. 13" x 4" —brand new but oftered at
only a fraction of its cost, namely £3, plus £1 post. Pef. 3P27

WIRE BARGAIN -500 metres 0.7mm solid copper tinned and p.v.c
covered. Only £3 plus £1 post. Ref 3P31-—that's well under 1p per
metre, and this wire is ideal for push on connections

1/8th HORSEPOWER 12 VOLT MOTOR Made by Smiths, the body
length of this is approximately 3in, the diameter 3in and the spindie 5
16th of an inch diameter. It has a centre flange for fixing or can be fixed
from the end by means of 2 nuts. A very powertul 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.

3 VOLT MOTOR Very low current so should be very suitable for
working with solar celis. £1 each. Our ref BD681

MINI SPEAKERS to use instead of headphones with your personal
stereo-simply plug in to earphone socket. Excellent sound quality,
_only £4 per pair. Our ref 4P34.

SEALED LEAD ACID BATTERIES Japanese made re-chargeable and
maintenance-free. Leak-proof construction, so could be used in any
position. Long life expectancy-usuatly four to five years. 12V 2.6Ah,
£10 each. Our ref 10P59. 6V 1Ah, £5 each. Our ret SP135

INNER EAR STEREO HEADPHONES Ideal for lady listeners as they will
not mess up your hair do! Come complete in a neat carrying case. Price
£3. Our ref 3P56

STEREO HEADPHONE AMPLIFIER Very sensitive. A magnetic cartridge
or tape head will drive it Has volume control and socket for stereo
headphones. 3V battery operated £1each Qur ref BO680.

FET CAPACITOR MICROPHONE EAGLE CI.200 Output equivalent to a
high class dynamic microphone while retaining the characteristics of a
capacitor microphone. Price £1. Our ref BO646

SUB-MIN TOGGLE SWITCH Body size 8mmxdmmx 7mm SB0T with
chrome dolly fixing nuts. 4 for £1 Our ref BD643

SUB-MIN PUSH SWITCH DPDT. Single hole fixing by hexagonal nut. 3
for £1 Our ref BD650

DISPLAY 16 CHARACTER 2 LINE As used in telephone answering and
similar machines. Screen size 85mm x 36mm x9.3mm. Alpha-numeric,
dot matrix modute with integral CMOS micro processor. LCD dispiay.
Made by the EPSON Company, reference 16027AR. Price £10. Our ref
10PS0




Find love with Britain’s foremost and least expensive

National Computer Dating Agency

Peter and Evelyn

NO MATTER where you live, or who you are, Datalink is able to find you AMPLE e
introductions ... all personally selected by our experienced staff WAL A

A\ }LA
N

LAST YEAR, Datalink spent more on National Press advertising - to guarantee you partners
near home - than any other agency in GREAT BRITAIN.

FOR DATALINK does not cater only (or even largely) for the London area, but for the whole
of the British Isles.

THAT'S WHY Datalink is so large ... so obviously successful ... so competitive ... and so
up-to-date.

LOOK AT THE FACTS: ‘
Our STAFF SELECT your Introductions themselves ... not a large impersonal computer.

Our STAFF CHOOSE LOCAL contacts, often on your doorstep. Unlike other Agencies
Datalink does not ask its Members to complete a mini-map of Britain ... where each square
covers a vast area.

DATALINK IS A UNIQUE PERSONAL SERVICE -
Our system is unique because our staff (not machines) make all the final decisions. We didn't invent computer dating ... an American did .
but we've certainly improved and modernised it.

AND NOW another first!

WE NOW HAVE A GOLD SERVICE ... Whether work, studies or divorce keep you out of the social scene longer than expected, we have
something SPECIAL just for you. All details . . sent along with Brochures.

PUT SIMPLY...DATALINK is a veritable National Institution, widely respected everywhere for its honesty, integrity ... and ITS FRIENDLY
SERVICE! We take the hard work out of meeting people, and have a wealth of ‘’knowhow', second to none.

You needn't live near Datalink. Quite the contrary ... whether you reside in Northern Ireland, the Isle of Man, John O Groats or possibly at
Land's End, we are simply a phone call from you ... ALL DAY - even AFTER WORK until 10.00 pm. We, at Datalink, are here for YOUR
service and YOUR convenience ... don't settle for less!

ONLY DATALINK GUARANTEE MEMBERS AT LEAST THREE SUITABLE CONTACTS IMMEDIATELY (Usually you will receive six)
DATALINK: P.O. BOX 100 STRATFORD-UPON-AVON CV37 6LE

| F n E E START HERE lamover17  YOUR PERSONALITY AreYou.. [

Occupation Shy —| ] guitfggingf,d_t__ B |
. . ervous | | Self-Confident ___ | |

l COMIPUTER TEST Nationality Affectionate [ | Funloving - [
n less than ten years nearly Romantic Ambitious ||

i one million people have completed Your Sex (M/F) ————  |niiectual | Creative - i

| our questionnaires. Why notfill in Your Height Your Age — Tolerant L1 Generous — 1

this singplo varsion, We will send YOUR INTERESTS AND ACTIVITIES

B youFREE andin COMPLETE Age range of person you wishto meet iov the following pl ick. If vou dislike th i
CONFIDENCE full information about you enjoy the fallowing please tick. fyou dislike them

l Datalink and details of just ONE OF Min Max please indicate with a (ﬁss.Othermse eave blank. _ l

§ THE MANY Datalink Members who S Pop Music || ClassicalMusic__ | |
we feel you would like to meet. urname PubEvenings____| | Dancing___ -

[ Please process the completed  First Name Dining Out 1 CollectingThings_ | B

. questionnaire and send me full Traveling____ | | SpectatorSport _ |__| .
information on Datalink, AND details ~ Address Theatre/Cinema |1 Poetry/Reading — ||

. of someone you believe will be Walking/Cycling _ || Gardening L .
compatible. [ understand that this is CommitteeWork__L__| Conversation | |

l FREE and WITHOUT OBLIGATION. B WatchingTV___L_1 MuseumVisits___ L __J l

.---------------------lPIeaseencIose2FwstCIassStamps ---‘

For Brochure by return post, phone (0789) 750092 (24-hr Reply Service)
DATALINK: PO.BOX 100, STRATFORD-UPON-AVON CV37 6LE

J 54




