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SCANNER CORNER

CHALLENGER BJ200 Mk 2 HF/
VHF scanning receiver. Qur most
popular scanner! 26-520 MHz (with
some gaps) - 16 memory channels,
search scan, priotity and delay -
covers civit and most military bands
complete with free Raycom air band
antenna.

£189.00 plus £10.00 post/packing

NAVICO AMR1000/S t44 MHz mo-
bile transceiver. A highly intelligent and
well thought out rig, it mounts just
about anywhere and features auto
tona burst, proper repeater chaneliing.
Excellen? resuits nn owr Marconi
tester. Wellworth alook at. Prices from
£247.25 plus £10.00 post/packing

HF/VHF/UHF RX/TRX

SONY AIR-7 AIR/PMR/VHF/AM
scanner. 150 KHz - 2.2 MHz, 88-108
MHz, 108-136 MHz and 144-174
Mz, A quality sensitive hand scan-
ner with good sound, 10 memories
per band, priority and delay lunc-
tions.

£249.00 pius £10.00 postpacking

SONY PRO-80 AIR/PMR/VHF/AM
scanner, The executive version of
the AIR-7. More features, functions
and more caoverage.

£349.00 plus £10.00 post/packing

BEARCAT BCS5 XLT starter scan-
net. 29-54 MHz, 136-174 MHz and
406-512 MHz. 10 memorles. Anideal
first unit.

£99.99 plus £10.00 post/packing

BEARCAT BC100 XLT pro scanner,
as the BC200 XLT (see above) but
without 950 MHz. This is real value at
£179.99 plus £10.00 post/packing

MOBILE

ICOM 3210E DUAL BAND MO-
BILE, 144/430 MHZ, simple to use
but sounds good on the alr and
packed with too many features to list.
We both use one so it has to be good.
£499.00 plus £10.00 post/packing

ICOM 3200E 144/430 MHz DUAL
BAND MOBILE package. 25W on
both bands, 10 memories and builtin
duplexer, this rig was selling at over
£500 not long ago! A real bargain,
and with a free dual band antenna.
£399.00 plus £10.00 post/packing
RAYCOM modded version for boom
mics with tone on front pane/ at
£419.00 plus £10.00 post/packing

ICOM ICR7000 V/UHF The ulimate In
receivers, all mode 25-1300 MHz (2
GHz) with free Royal 1300 discone
£925.00 plus £10.00 post/packing

ICOM ICR71 SW Recelver covers all
short wave bands. For the serious lis-
tenes, with free short wave antenna
£825.00 plus £10.00 post/packing

YAESU FT747GX All band/mode
transceiver with RAYCOM Mk. 2 mod
for better RX performance. 120W TX,
general coverage RX and free 20 amp
regulated PSU. A great TRX package
£725.00 plus £10.00 post/packing

YAESU FRG9600 with the famous
Raycom modifications. Supplied
with free Royal 1300 discone and free
mains psu. We really make them per-
form. Why not let us mod your 9600?
Mark 2, 60-950 MHz + tweaked AX
£545.00 plus £10.00 post/packing
Mark 5, 100 KHz-950MHZ plus ‘N’
connector plus active front end
£699.00 pius £10.00 post/packing
Your ‘9600 modded to Mark 2

£40.00 plus £10.00 post/packing
Your 9600 modded to Mark 5
£129.00 plus £10.00 post/packing
{2-3 week turnround subject to parts)

TEN-TEC PARAGON. A fine tran-
sceiver from one of the worlds best. A
woild-class rig you must come in and
try out. 100w all mode, general cover-
age receiver. Computer |/ and voice
moduie optional.

£1898.00 plus £10.00 postipacking

We stock much more than we can
possibly list here. Please call us il you
don'tsee what you want or if you would
like a detailed price list of our products.

RAYCOM gives you MORE
PURCHASING POWER

ALL MAJOR CREDIT CARDS ACCEPTED.
BC, ACCESS. OINERS. WNSTANT CREDIT UP
TO E1000 {SUBJECT TO STATUS) WITH
RAYCOM CREDIT CARD . FREE CREDIT ON
CERTAN (TEMS AT M.A.P, CALL NOW FOR
APPLICATION FORMS ANO MORE DETAILS.

TEL.021-544-676
FULL RANGE OF ICO\, YAES . BEARCAT
MF. BUTTERNUT CUSHCRAFT AEA, NA
1CO, TONNA, TEN TEC, WELZ IN STOCK
MOST PRODUCTS YOU SEE IN THIS MAG
ARE AVAILABLE AT RAYCOM. PLUS OUR

FOR DETAILS OR SEND LARGE SAE!

RAYCOM COMMUNICATIONS SYSTEMS LIMITED
INTERNATIONAL HOUSE, 963 WOLVERHAMPTON RD,
OLDBURY, WEST MIDLANDS 869 4RJ.

TEL 021-544-6767, Fax 021-544-7124, Telex 336483.
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EASTER MADNESS!

FOR ONE MONTH ONLY!

Bearcat BC200xLT

THE BEST HANDHELD VHF/UHF SCANNER.

COVERS 29 TO 956MHz (with some
gaps). Covers all popular VHF/UHF
PMR, Amateuwr, Air Band, Marine, Cel-
lular and many other interesting
frequencies. 200 Memory Channels.
Complete with helical, detachable Ni-
Cad pack and charger. Green key-
board/display nighthght. Super fast
scanand search mode. Free where-to-
listen guide and backed by Raycom
scanner expertise and sarvice.

£199.9

Save £50 on current MRP!
Bearcat 100xtT 8s above
less 950 MHz only £179.99
PLUS £10.00 postipacking

This offer cannot be repeated!

RAYCOM NEWS BOX

Lots happening at Raycom! We are
now stockists of the HRS range of
Cushcraft and Butternut antennas,
MFJ accessories and Packet termi-
nals. See the TEN-TEC Paragon HF
TRX and have a go. Il's a beauty! - We
are now stocking AEA PK-232 Packet
terminals and software - RAYCOM
goes digital! - We are now carrying
NAVICO VHF mobiles. A nicely de-
signed rig from the marine radio spe-
cialists, worth a look, - New Yaesu
handhelds in stock, little beauties and
best designed HT we have seen for a
while. Look for a RAYCOM spedial
mod for this one. - ICOM 725's now in
stock, this will be a winner with the
same type of DDS synth system as the
IC781. Dont buy an HF rig without
looking at it. - We always look around
for good scanners. Watch this space!
50-850 MHz plus Pan Display! - New
ICOM mobiles and HT's on the hori-
zon. - Re-ofganisation in owr service
and shipping departments to improve
service lurnaround. - if you need any-
thing 1o do with radio please call us, if
we haven't got it we can probably get it!
- We have thousands of ltems 100 nu-
merous fo list here. - We are always
looking for used kit and will give you a
good part exchange on new equip-
ment. - We are SONY dealers and
cany a wide range of their quality re
caivers and scanners. - Don't forget
we are now open again Thursdays,
and late Friday until 7 pm. - ICOM 3200
with tone bution mod now available for
headset use at £419 plus carriage.
Raynet modded 3210 avallable - call.

COM

MUNICATIONS

SYSTEMS LIMITED

sPECIAL PACKAGE DEALS. cattusvow F OR THE BEST IN AMATEUR RADIO

RAYCOM are authorsed dealet/distiibutors for all of the products we sell.

ANTENNA FARM

t0-3CD  3-ele tOM £115.04
R4vent.  10/15/20 £219.00
AV4 4-band £104.58
Ranger  VHF £42.95
Ranger  UHF £42.73
HF8V 5-band £159.00
SC3000 Scanner £63.99
70N20X  Mobile dual £37.00
G5RY Full size £16.95
G5RYV Half slze £14.95
R1300 Discone £59.50

STOP PRESS! TCL Profossional
dipole kits. Complete with all fittings
and guys. 1-30 MHz coverage.

TCLDSB Single band £69.95
TCLDDB Dual band £99.95
This is only part of our stack of HF,
VHF, UHF and moblle antennas, We
also carry a wide range of accesso-
ties for antennas. Call for info or drop
in for free advice! And of course,
there's always our famous ROYAL
1300 discone (improved spec. over
ICOM AH7000:Diamond D109) still
at £59.50 plus £5.00 post/packing.

)
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ORDERING
INFORMATION

ALL PRODUCTS SHOWN ARE NORMAL
STOCK ITEMS. PHONE BEFORE 4 P.M. FOR
NEXT DAY DELIVERY. MAIL ORDER PLEASE
INCLUDE CARRIAGE ANO PHONE NUMBER,
ITEMS OVER £750 CARRIAGE FREE.
PLEASE ALLOW TIME FOR PERSONAL
CHEQUES TO CLEAR. MANY OTHER ITEMS
IN STOCK. PEASE CALL FOR MORE INFOR-
MATION AND FOR EXTRA SPECIAL DEALS.

INFOLINE 0836 2822268
S 9 p chdays o Y
STOP PRESS. DUE TD POPULAR DEMAND
WE ARE OPEN THURSDAYS AGAI ., OPEN:
ING HOURS ARE NOW 9.5 MONDAY TO
SATURDAY, LATE NIGHTS *TIL 7 PM ON
FRDAY. 73 DE RAY GAKZH AND JM GEZMP.
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anasamic/Phidips 29.50 NVI77 275 SIEMENS EUROPA 750 plecm selection and matchmg of power £100 ) BA1S6 0.15 BYX71 600 1.78
3HSSIN for Nationaf Panasonic | gy, anol Ponasonic THORN 1500 sas | Ve Li00pervoive BAIS7 030 | Bx6l 0.1
Nv772i330 350 | Nviooos 375 | THORN 1600 545 Valve Hardware List BA24¢ 075 | BIXSB 010
IHSSN/4HSS for Natianal Nononof Ponosonic THORN 3500 795 | sockers 89A SKIRTED PCB 125 BA30! 0.5 | BZY95(30 035
Ponasonic & NV7000 2.75 | THORN 8000 695 | ACORN 49 RAMI Y BA302 085 | (S48 8.00
3HSSH for Hitachi 35.00 5 BID (FRAMIC P(B 0.95
: Nationol Ponasonic THORN BS00 s | a2 175 B9D CERAMIC CHASSIS  0.95 BA3I3 075 | (5108 18.50
3“55“" for Nationot 1500 | 1VB600/B810/8820 375 | THORN 9000 850 | Bacnassis 250 B9G CERAMIC CHASSIS 250 BAJIB 295 | MRSIQ 0.5
3:';‘;5‘,0'"'( Shor 35.00 Sanyo VT(5000 1.50 THORN 9600 8.50 BS CHASSIS 2.50 B10B CHASSIS 0.50 BA328 2.95 MRSIZ - 0.65
s milv °N" ! - Sonyo VI(5300 175 | TVISTIck 090 | BSFLOATING 250  BI3B CHASSIS 0.50 BAS2I 175 0Aa7 0.15
or Nationa Sonyo VI(5500 275 | i3Sk 125 [ B7ChASSIS 175 BIuA CRT (3P 195 LT L O
Ponasonic Industrial 7500 1 g0 y109300 375 | Tvigsmick 110 | e7acHassis B0 OCATAL VINTAGE BAWS?  0.19 | 0A9! 015
3HSSUZN for Natonal Sonyo VIC9300P 390 | Tv20STICK 140 | BIGPCB 0.65 CHASSIS 035 BAXI3 004 | OA9S 0.0
Panosonic 3950 | sharp 6300 3.50 B7G PCB CERAMIC 095 GCTAL CHASSIS 0.65 BAXl6 012 | OA202 040
JHSSSF far Fisher/Fudelity 35.00 | gpoct'73, 350 B7G CHASSIS 085 (cTalpce 095 BBI0SB 030 | INJIDR  5.00
gHSSR :‘Of Amslmd/Sousho;s » Sharp B300 350 Tusts SPECIAL OFFEER B7G CHASSIS GIANT 7 PIN (813 ) BT151 0.79 IN23B 295
gk i Shorp 9300 350 taaLorte SHOCKPROOF 0.65 SOCKET 850 BY126 010 | IN23C 495
or Sony SLCS56 7 et Sany €6 275 N B7G SKIRTED (HASSIS 0.65 BY127 on IN23ER 4.95
35.00 ¥ 2MM Q/QB @ D06 each £4.50 | B7G SKIRTED P(B 095  JUMBO4PIN 13.95
- Sony (7 3.50 - 7 BYI33 015 | IN23WE 295
PS3BT for Toshiba 39.50 y 100MA 200MA 250MA SOOMA B7G SKIRTEL PTFE GIANT 4 PIN (4212H)  25.00
PS4BS for S e | ety 295 | )amp 1 25Amp 1 5Am, ’ NUVISTOR 4.50 Gries 045 [ INGOOW - (004
or Sony summo;;cw Sony SLI000B ars | e . 4 P aaﬁ“cﬁs% . g:g SK40e 950 BYI76 120 | IN¢OO3  0.04
PSSBIS for Sony SLCBICTerc | SonY SLBOXCIB080 450 | oamp25Amp315AmpaAmp | BBG CHASSIS 085 SKel0 35,00 BYI79 063 | IN10O{ 005
i to.so | Toshibo 7540 3.50 380 CRT 045 SKa10S 2500 BT1B2 055 | IN4007  0.06
Phlips V2000 ss.00 | Toshiba %600 150 | 20Mm A/S @015 coch £11.50 | B9A PCB 045 SK6I0A 35.00 Mo wel han poid
VIDEO BELTKITS 100MA 1 SOMA T60MA 250MA B9A OCB THIN 095 CHIMNEY (SKAIQKS) grig - ; -
] SHVIMULIIRLERS B9A CHASSIS 095 $K610A) 150 8199 040 | N1 0.02
Akai V$9300/9500/9800 275 | UNIVERSAL TRIPLER 545 | SO0MA 80OMA 1 25Amp B9A CHASSIS - X4 CHASSIS VoS BY206  0.14 | INS4D2 0.4
Ams'm: 7000/S01sho! s | DECCA 30 635 | 2Amp3 15Amp SAmp SHOCKPROOF 050 UXS CHASSIS 1o BY208 BOO 0.33 | INS403 0.2
TR niysl || DECCASd 895 1| 28 unch /8 @ 006 eoch B9A SKIRTED CHASSIS 125 UX7 CHASSIS 295 8210/800,0.33 ) INS405 0.1
ecquson V16 : DECCA 100 6.95 B9A SKIRTED CHASSIS YOV CHASSIS 050 BY223 090 | IN5407 0.6
Ferguson 3V22/VC DECCA 120 695 . £4.00 CERAMICPINCH 065 11PGH CHASSIS b BY298 100 0.22 | INS40B  0.16
HRI360/3660 2.95 | DECCA 1730 6.35 | 250MA 500MA 750MA | Amp ’ - BY299 800 022 | ITTas  0.10
Ferquson 3v23/3V( GEC 2040 s4s | i SAmp2Amp JAmp TAmp PLUGS TOP CAPS BYXI0 050 | 111923 015
:ﬂmoo IV29/IVC 10 61[1((21(1:) 9 o.;s oAme g;éu gg: g?::nlsou APPLICATION & il Y
erguson 1T CVCL- 6.35 5
HR3200 275 | 177 (vC20/2530 635 | 1:25nch IS @015 each B9A 065  EX-EQUIPMENT
Ferguson 3V31/3V( 1T CVCas .95 £10.00 ACX250B AfIBASE  15.00 ZENER DIODES
HR7650 275 | PHILIPS GB (550) 6.95 | SOMA 6OMA 100MA 1 S0MA CANS 4(X250B MILITARY
JVC HR3330/3600 275 | PHILIPS G 500 | 250MA SOOMA 750MA | SAmp B7G 0.35 SOCKET 10.00 BZX61 Series BZYBS Series
Hitochi VT11/33 275 | PYE697 6.50 | 3Amp 4Amp SAmp B9A 0.65  4(X300A CLAMPS 5.00 0.15 0.20
INDUSTRIAL AND Piease odd £3 10744 4500 | D91I0GH  45.00 | DI4200GM 7500 | F21130GR 7500 | MI715IGVR 175.00 | M2813LG  45.00 | M31325GH  35.00
SPECIAL QUALITY addimonal carriage 30780 95.00 | D10.21GGH  45.00 | D16 100GH97 65.00 | F3112(D 75.00 | m21 1w §5.00 { M311B2GY 4500 | M3BI0OW  59.00
CATHODERAY TUBES { per tube (MEB22W 7.00 | D10230GM  45.00 | DH3 91 55.00 | LF708 7500 ] M23112Gv 4500 [ M31 184w $5.00 | M40 120w  $9.00
Asmoll selection from | 1CP1 2950 | (mEIS23w 950 | DI36IIGH  59.00 | ECR3IS 39.50 | M7 120w 19.50 | M24121GH  55.00 | M31 190GR  45.00 | SESFP3! 45.00
aur stock of 10,000 1205P4 3500 ' CREI400 2950 | D13630cH 5900 | Fl61D1GM  75.00 | miatoocm  35.00) m24122wA  55.00 | M31 191w 55.00 | T975D 75.00
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CTRON HOUSE, SPRINGHEAD ENTERPRISE PARK  PRICELIST
PRICELIST  SECRINGHEAD RD, GRAVESEND, KENT DAT1 8HD

845 59.50
. KI63 200 | Py88 065 | v24101K 19500 | 622 49.50 | 68K4e 650 ggfgm Ls ggﬁé 22 | i B
A selection from our KT66 USA 1195 | pysooa 195 | vas3 1200 | 329 2950 | esle  85.00 uer 1l B 0| S »m
KT66 GEC 25.00 | py8o0  0.85 | viS631 1095 | 3607 195 | 688 118 2§om 1so | 20ps 195 | 873 60.00
stock of branded valves | o pv80l 085 | veag 950 | 3 040 | came Mso [ 6SOTGT 180 | 2088 A5 | OO ot
5.00 | (B3-300 72.00 | vpal 495 | 31.070¢ 1450.00 | 6BN6 168 gra Yeo | 2nzs  aes | 9ss 100
AT 2as0 | EATO 195 | eros 090 | X167 9.00 | (0B3-1750 13900 { w101 250 | 3L 0.40 | o8N8 3.95 Coor ase | 2kas  aes | e 31500
A1834 7'50 EABCSD 150 EF183 0.7% K177 GEC 11.9§ QB5-3500 595.00 VRI05/30 2.50 304 2.50 6BQS 1.35 eiizc 3:50 2108 375 1927 25.00
: [Figa 085 | KIB 7.00 | QQE02-5 1950 | VRISO/0 250 | 465 7500 | 6BQ7A 150 S0 | 2040 25.00
A2087 1150 | EACOI 250 9s | ousa 150 | 2481 39
A2134 1495 | EAF42 120 | EF731 aso | KTBBUSA1295 | QQE03-12 7.95 | wul9 2.50 | 4-250A 8550 | 6BR7 A e Yas | 2489 3950 | 2050a 595
A2293 650 | B34 150 | €732 aso | K788 QQE03-20 35.00 | w21 450 | 4-400¢ 87.50 | ¢6BS7 50 | OMe 1as | ZsBos 7S | 205w 650
A2 3350 | £84) 395 | EF800 1100 | Selectron 15.00 | QQEC6-40 45.00 | weél 450 | 4l000a 42800 | sBwe 535 | GO IR | BB ood | ohl 25000
A2ses 3780 | 891 o8s | ereoas 9.0 | KTwel 250 | QQvo2-6 19.50 | wrz 5.00 | 4832 3500 | e8w7 150 s ves | 66t 175 | e 3500
a2792 2750 | £8C33 250 | EFBOSS 2500 | KTwe2 250 | QQvo3-10 $.50 | wsim 450 | aBQ7a  17s | 6826 250 | ove 10 | B iese | asra  9s0
A2900 1150 | EBCAl 195 | EFBO6S 25.00 | KIWe3 200 | QQv03.10 w139 150 | 4826 195 | 6827 295 | &7 Yso | 29Ka6 650 | 5544 79.50
A28 2000 | EBCBI vso | ef812 oes | K1263 250 | mullARD 15.00 | x24 450 | 428 2500 | &4 18 | Yoo | 3is  oso | 5% 5500
A343 3595 | E8CO0 195 | EFL200  1so | LB7-20 95.00 | QQV03-2025.00 | x4l 450 | 435 14500 | &5 20 | SOOT %l 7 s | seas 550
ACSP3A 495 | EBCO1 195 | EFPe0 350 | LS 695 | QQV06-40A X66/X65 495 | 4CS250R 285.00 | 6C6 as0 | 6X8 e e | s 950
AC/S2PEN 8.50 | EBFBO 095 | EH9O o7z | M50 195.00 2750 | X76M 195 | 4xC125C 6086 2.50 T Ve | Btz Yas | ssa 950
ACT22 5975 | EBFB3 095 | EK90 1.50 | MS143 15500 | QQvos-40A X(24 150 | EMAC 15000 | 609 495 o Lo | Bora Tos | 355 25
A22) 3000 | eered  o09s | E32 095 | M5199 29500 | MULLARD 3950 | xc2s 0.50 | 4Cx2508 45.00 | 6C(A4 495 T o | ora Lol | 3sss 1908
AH238  39.00 | EBF93 095 | EL33 5.00 | MBO79 600 | QQ07-5055.00 | XFw47 150 | 4Cx250BM 6(AT 3.50 o ol e s | s 325
LD o00 | 8L aso | e 325 | M80B2 750 | 0Q203.204250 | XFws0 150 6500 | 685 395 | 708 sisol | [aoly oas | %7 50
ANY 00 | e 450 | EL34MULLARD M8083 325 | QQ206-2045.00 { XG1-2500 75.00 | 4CX250K 686 e 7| ols  oee | se7s 2800
ARPI2 250 | ECS2 075 650 | MBO91 750 | QS75/20 150 | xi628FT 750 | EIMAC 11500 | &D6GA 450 & 301 U7 ok | sem 750
ARPIS 125 | €70 175 | es MB096 300 1 QS95/ID 485 | XNPI2 250 | 4CX250R &F6 1.95 o o | Jorave 100 | 687 50
ARP3S 200 | EC8I 795 | SIEMENS 450 | MBO%8 550 | QS108/45 4.00 | XR1/1600A AMPEREX 8(G7 450 7 250 | 30p12 100 | 6% 450
AZI as0 | eces 195 | EW36 250 | MB099  5.00 | Q515015 6.95 49.50 12500 | 6CH6 6.95 s ol dhs os | 350
BS894 25000 | EC88 195 | E36 MBIOO 550 | Q515030 115 | xR1/32004 4(X350A 100.00 | 6CL6 3.25 G o5l | oni Yoo | 5704 350
g Do i KB 195 | MULLARD 3.95 | MB136  7.00 | Qsisoa0 7.00 79.50 | 4(X1000A sctea 295 | 880 ol | Bor 250 | 3718 et
8117 2500 | ECo ss0 | £L38 9.00 | MBI37 795 | Q51205 395 | XR1-6400A 42500 | om7 295 o 15| Shus s | s 250
BTI13 3500 | EC93 150 | L4l 350 | MBI6l 650 | Q51213 5.00 14950 | 4CX15008 8056 018 o) Vol doeie vs | s 250
QK 2750 | EC95 7.00 | EL42 200 | M8l62  SS0 | qQu3r 9.50 | ves 6.95 47500 | &S7 095 ok Yoo | s sso | s 250
M 1795 | o7 1 | un 450 | M8163 550 | Qv03.12 6.50 | wplioo 75.00 | 4cxs000a &wa 800 | 8HO7 195 | S3wrsemieso | 7 250
(134 - 3200 | ECB0I0 1200 | 8L 695 MO 430 | QU025 250 | vilogo 265.00 100000 | EKE 39 L oo 250 | A3 395 | S50 18s
Cit49/) 19500 | ECC32  3s0 | E8 750 [ MB195S 650 | Qvos-20 29.50 | Yi1020 42.50 | 4D21/4-125A 6DCs 235 | OO 330 | 3sas o | 5791 295
11501 13500 | ECC33 350 | EL8a 095 | MBI96 550 | Qv0g-1008 YLI060 19500 8500 { 60)8 135 Ttss wiiseh Imzses as0 | 73 50
(53 3200 | EC3s 3so | Eiss MB204 550 14500 | vL1070 19500 | 4p32 12500 | 6DB lotwr 298 | 3stecr 200 | selea 325
CCA 350 ECCB 1.50 MULLARD 4.50 MB223 4.50 QY3-125 85.00 YLIO71 19500 | 4E27A  125.00 SPECIAL  3.50 ol ors | 3 195 5823 9.50
024 650 | ECCBI SPECIAL ELB4 M8224  2.00 | Qv4.250 85.00 YLI290  65.00 | 4GS7 2.25 | 6DK6 1.50 T00K4 Tos | 3szscT  3so | sezowa 650
(K1006 350 | QUAUTY 225 | SIEMENS 250 | M8225 395 } Qva.a0 95.00 | z77 120 | 4GV7 225 | 6DQS 8.50 o 250 | 38MEZ 595 | S840 3.50
(5676 650 | ECCB2 085 | EL8S 450 | MEI00 - 3.50 | Rio 400 | 73007 6.00 | 4)6A 295 | 600s8 250 | (ORY B SR 550 | e 1100
€V Nos PRICES E(C82 £L88 175 | MEI401 2950 | RI8 250 | 2302C 1200 | 4KT6 150 | 6T6A 150 1 1M Siso ||| 22 v9s | a7 1095
ONREQUEST PHILPS 195 | EL90 175 | ME1402 2950 | RG1.2408 1450 | 2359 9.00 | 4185 15000 | 6DW4B  3.50 T S0 1| 27 600 | 863 95.00
D3A 2750 | ECCB3 095 | EL9 600 | MHLDS 400 | RG3.250A 650 | 7520M  4.00 | 4X150A 3500 | 6€5 3.95 ooy Bl soas 1so | ser .50
D63 120 EL95 175 | MP25 195.00 | RG3-120A 3500 | Zz700u  9.50 | ax150D 5500 | 6EA7 2.50 - (Tt ves | ess 1398
DAl 2250 NEW EL152 1500 | MS4B 550 } RR3.250 1500 | 2759  19.85 | 4xso0a 350.00 | 6EAB Mo | Ao ek | soes o9s | sesa  39s0
0A42 1750 ECCB3 SPECIAL EL360 675 | Muld 350 1 RR3.1250 35.00 | 2803 1895 | sA/1020 950 | ¢EBB 3.50 s Yoo | socoss  19s | sew 450
DA9O 450 Low cross EL500 195 | N37 1250 | S1IEI2 38.00 | ZA1000 12.50 | SAIS2m  9.00 | 6Es7 0.85 e | s s | e 175
DAFOT 095 coupling EL504 195 | N78 985 | 51042k 1000 | 7A1000 150 | SA163k 1000 | 6EMS 2.50 12817 1se | so6 295 | 5965 215
DAF9S 095 1506 595 | OA2 150 1 sC1/1300 600 | ZMI001 1200 | SAI70K 625 | 6EM7 2.50 Yarrwa 250 | S3ku aso | cos7 378
DC70 175 Low noise BL509 525 | OA2WA 250 | spsl 3.50 | ZMI005 800 | SA-180M 9.00 | 6fus [REN IR A 150 | s0s8 250
(90 3:50 ELS09 MULLARD | OA3 250 | S1v280/40 11.95 | ZM1020 600 | 5A-206K 10.00 | 6Ev7 295 | 2E L2 T 1o | o0 2375
DCX-4.5000 Low microphony 750 | 082 1.50 | 782-5/30095.00 | Zzm1021 8.00 | 5B-110M 10.00 | 6EWs [ e 4 B 40 | son2 695
25.00 EL519 695 | 0B2WA 250 | 782.300 195.00 | ZM1023 7.95 | 5B-25aM 1450 | 6F) 2.00 oAV aisall.l 3 50 | 6080 850
DETIS 2850 £3.50 fBo2 365 | 03 250 | T783.750 115.00 | zm1041 14.00 | 58.255M 14.50 | 6FS 550 | craias.| sl 750 | sosowa 950
peng 2850 | = | e 595 | 003 2.50 | 783-2000 IM1082  9.00 | 5B-256M 15.00 | 6F7 sso | (2a%0T8 238 | ssal eso | 6132 100
DET20 2.50 EcC8l EL822  12.95 OoM4 2.50 450.00 2ZM1084  10.00 | 58-257M 15.00 6F13 3.00 12ax7wA 250 | B3A2 295 | 613 2.50
DET22  35.00 | BRIMAR 235 | ELLBO 2250 | OMSB  3.00 | 7BL2.300 39500 | Zm1175 650 | SB2SBM 1450 | 6fla 10 | e | soav  arso | s eiso
DET23 300 | ECCE3 EM34 1250 | OM6 175 | TBL2.500 495.00 | Zmil77 9.00 | 5C22 12500 | 6F17 2.7§ ey aos D% 350 | e1aew 1250
DET24 2750 | PHiLps 195 | EM83 165 | ORP43 250 | TDO3-10/D/E/F IMI202 $5.00 | SCLBA  2.50 | 6F23 060} 50 | e 7se | e1ss 7200
DET2s 200 | ECCE3 EM84 165 | ORPSO 395 35.00 | Zm1263 400 | SHBOE 195000 | ¢F24 125 oore 2591 sty 17se | 6156 7200
DET29 3200 | SIEMENS 250 | EM8S 395 | ol 250 | 1S 45.00 | 1a3 450 | s 295 | 6F25 125 T [ o0 | 6157 250
DF91 150 | ecces . vso | emer 250 | P4l 250 | TT21 45.00 | 1AE4 350 | SR4GB  5.50 | 6F28 12 | K Yes | sac 1980 | a1 370
DF92 vso | Eccss 275 | EN32 1s00 | PABBO 095 | Tr22 3950 | 1ax2 350 | SR4GY 495 | 6F32 12 | 8RS ] G3Av Toso | eles A0
DF%6 12s | ecces r3s | enod 225 | PC8s 075 | 17100 69.00 | 1822 10.00 | SRawcY 595 | 6F33 1050 ool vos A 51 vs0 | 6201 a5
oFo7 v2s | Eccey 1so | Ene2 450 | Pess 075 | Ty2.1254 85.00 | 1B27  §5.00 | ST4 595 | 6FHS 80 | A% | 100 1000 | 6350 350
0G10A  Bs0 | ECCON 200 | EYSI 080 | PC97 110 | Tva.400 8500 | 183GT 195 | s78A 195 | 65 1500 | 28 yo Fsa 250 | &0 50
DH63 150 § ECC189 250 | EY7O 750 | PC90O 125 | 7Y7-6000A 18358 45.00 | 5u4G 450 | 6FL2 450 Tocas  1es | 15082 eso0 | 6386 1450
DHT7 0.90 | ECCBOIS 495 | EY8I 235 | PCCB4 040 600.00 | 1B63a 75.00 | su4GB 450 | 6FQ7 aso | 200 1B ek 900 | w2 7500
K91 120 | ECC803s 695 | EY82 118 | PCBS 055 | TyB-600W K3 250 { 5v46 2.50 | 4GES 395 1ouss vao | so2  zse | s 750
DK92 150 | EccBos  os0 | E¥BD 150 | Pces 0.0 365.00 | INSGT 250 | swa 495 | cchea 250 | DB 330 | 0 20 esso 895
DL3S 250 | ECc2000 795 | EvBa 595 | PCcBs 070 | w9 950 | P28 2500 | 5xa 495 | 607 05 | (TN 2os | 18ET 10 | 65504 6 1398
DL63 100 | ECPBO 105 | EYBeB7 065 | PCCIBY 070 | yge 090 | RS 150 | sv3oT 250 | 6GKe 395 | ABI6 - AR oM 200 | a0 10
DL70 250 | K2 150 { Ev88 095 | PCCBOS 070 | u3s 350 | i35 150 | 523 aso | somo 265 | O W] T Tevo | essos 99
DL73 250 | ECFBs 170 | EY9! 550 | PCCBOS 080 | y37 9.00 | 174 150 | 5240 250 | 6657 0ns e res | B e | 7 7.95
o9l 395 | EF200  vss | Evsooa 195 | PCE82 080 | ua 695 1 1ua 175 | &30 070 | 6GV8 095 ey A 3w sem | 702 250
DL92 150 ECF202 185 | EYBO2 0.70 PCF80 0.65 1 us0 2.00 s 150 | 6A/203k  9.00 | 6Cw8 2.50 i 398 | %7 s00 | 70255 6.95
DL93 1.50 ECF801 085 £235 1.00 PCFB2 0.60 | ug2 3.00 1X25 250 | 6A7 495 66YS 495 e 395 | 32a 1500 | 70274 850
DLSIO 1350 | ECF804  4.50 | EZ40 350 | PCFB4 065 1 191 070 | 2a3 16.50 | 6A8 250 | 66Y6 2.50 et 3| s seoo | 2109 9.00
DLSI6 1000 | ECFgos 250 | Ez41 350 | PCB6 120 | uig2 100 | 2aS15A 1150 | 6AB7 450 | Ml 9.50 onel g | osa 12se | 7E 5.50
DM70  $28 | ECF806 1025 | EZ80 075 | PCRB7 125 | U193 100 | 287 450 | 6ACTWA 200 | eHeGT 250 | 1908 RO L Sl oces | 7199 7.50
DMIGD 850 | ECH3 450 | €281 075 | PCF200 180 | u25) 250 | 2822 69.50 | 6AGS 250 | 6H87 195 ey v | e Tsee | 724 495
DOD-006 79.50 ECH4 450 | €2% 150 | PCF201 - 1.80 | us0l 350 | 2036 7000 | ¢ac? 250 | 6HFB 350 i ol T 5.00
Y51 150 | Ech3s 350 | Fwa800 450 | PCFSOI 135 | yABCBO 100 | 3c39a 3250 | eAms 350 | 6HM5 250 18701 1se | Thsa azsoe | 7486 18500
DYB6/87 085 | ECHa2 150 | G351k .00 | PCF8O2 085 | yAra2 195 | 2c30BA 39.50 | eAl4 350 | 6HQS 3.50 Sk vl s Trsee | U 9w
OYB02 085 | ECHBI 175 | G1802m 695 | PCFBOS 125 | yBCal 395 | 2040  37.00 | 6A)7 200 | 6HSS 495 13307 el e s 8.50
ESSL 4950 ECHB3 150 | G240/20 9.00 | PCFBOS 100 | yBCBI 150 | 242 29.50 | 6AKS 195 | 6HS8 2.95 e el sz 3% ;sam :l &s’
FBOCC  19.50 | ECH8a 100 | GCl08 1750 | PCFBOS 125 | uBFBO 095 | 2043  60.00 | 6AKs 250 | M6 3.50 : o Taos 586 [
I PCH200  1.50 BF89 1.00 \ i AL 0.85 634 215 12847 150 . 7587 19.50
EBOCF 1280 | ECH200 150 | GCloD  17.50 u 25 250 | 6ALS 805 $9.00
i PCLB2  0.85 1 75 4 25 | 6I56Y 250 | I2NIGT 185 i 75914 895
E8OF 18.50 [(180 060 | GC10748 17.50 uBL2 ) Y5 150 | 6AM 3. 2wr 350l 807 350 | a5 seee
E80L 29.50 ECLB2 100 | GQI0/M4E 17.50 PCLB3 2.50 | uc92 120 2021 225 | 6AMS 6.00 616 2.00 L s Alai 15700 ot 3ico
EBICC 5.5 ECL83 250 | GO12/4B 1750 | PCLB4 075 | uccea 070 | 2021w 315 | same 195 | &7 o phoo Tos | 8124 3500 | 78 1730
EBIL 12.00 ECL84 100 | GD8sW  6.00 PCL8S 0.80 | uC8s  0.60 2622 49.00 | 6ANS 450 8J7G 415 s 20 | 813Phips e P
£820C 4.50 ECL8S 095 | GDT!20M $.00 PCLBs 0.85 | yCF8O 1.00 2626 795 | 6ANSA 450 61B6A 9.50 Bog i 3500 | 895 1050
EB3CC 450 | ECL8s 150 | ON4 600 | PO bay |t 2s0 s msm feaos  azs | oelkeC 950 WO S ol | LM%
E83F 5.50 ECLBOS 095 | GNID 1500 PDS00 5.95 § uCHal 250 K25 49.50 | 6AQ8 1.50 6IM6 9.50 Be . masioo |l gos 1050 1 o002 650
£86¢ 950 EF37A 250 | GRIOG 400 | PE-100 69.00 | ucHa2 395 | 2k26 9500 | 6aRS a9s | ewsa 250 | BEL 0 WSSO | B oa | 9003 850
£88C 798 EF22 350 | Gs10C 1650 | PEN2S 200 | ucwBl 100 | 2xk29 25000 | sass 150 | esec 9.50 e by A .
£83CC 350 £F39 150 | GSIOH 1200 | PEN4D  3.00 | uciB2 175 | 2kas 14000 | 6ASE 250 | 6KIG 200 | 480 S
EBCC-01  6.95 EF40 450 | GSI20 1200 | PEN4S  3.00 | yClB3 250 | 2k56 25000 | 6AS7TG  4.50 | 6K8G 3.00 TaE 55
£88CC EFa2 350 | GTIC 14.00 EE:}:ZDD ;’% um ;g 2X2A ls.g oA}g :;: gzgg“ :;g iZags 0SS
i .50 | cu20 3500 . UF4 . 3M1078 12 6A ) s d
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The TS3023S is alaboratory-
quality triple output power
supply. Two outputs each
provide 0 to 2A at 0 to 30V and
can be switched to indepen-
dent tracking; the third out-
putprovides up to 4A at 4 to 6V
for logic circuits. All outputs
have remote sensing.

Both 0 to 30V 2A outputs
have 0.5in 3.5 digit liquid
crystal displays which simul-
taneously display output vol-
tage and output current. With
the output switch off, the
display can be used to preset
the output voltage and cur-
rent limit prior to connection
of the load. The power supply
operates in constant current
or constant voltage modes
with automatic crossover. A
display annunciator indicates
constant current mode.
Coarse and fine controls per-
mit the output voltage to be
set within 5SmV, and the cur-
rent limit control is logarith-
mic to give good resolution at
low-current settings. Load
and line reguiation are better
than 0.01% with ripple and
noise typically better than
1mV. The two supplies can be
switched to be independent
or tracking.

The 4-6V 4A output has a
single 0.5in 3.5 digit liquid
crystal display which displays
either output voltage with the
output switch off or output
current with the output switch
on. A display  annunciator
indicates current limit. The
output voltage is set by a
calibrated control. Over-vol-
tage protection is provided.

All outputs are protected
against forward or reverse
voltages. The power supply
has a steel case, rubber feet
and integral mains lead.

The TS3023S sells at £385.00.
For further information, con-
tact the Sales Office, Thandar
Electronics Ltd, 2 Glebe
Road, Huntingdon, Cam-
bridgeshire PE18 7DX. Tel:
(0480) 412451,

SPEEDPLATE PENCIL

-Gunson Ltd have just
introduced a Speedplate pen-
cil which removes accumu-
lated dirt and grime from
virtually any material. It

restores metal to its original
brightness and gives an
oxydisation-free surface, per-
fect for electrical contact or
jointing.

The pencil uses a tip made
up from a bunch of glass fibre
strands. It is in a propelling
case so that only asmall piece
of the 300mm refill is exposed.
It is accurate and able to
reach difficult places.

The Speedplate pencil is
available from the car and
accessory counters of many
high street shops. It costs
£3.34 including VAT. A pack of
ten refills costs £2.99.

If you have any difficulty
obtaining the product, con-
tact Gunson Ltd, Pudding Mill
Lane, London E152PJ. Tel: 01-
555 7421,

The new XL30 and CM40
Electret base microphones
are available from Nevada.
They have been developed
using an Electret element
with a tailored audio
response to bring out the best
in modern amateur trans-
ceivers.

When used with Kenwood
equipment they may be
powered directly from the
microphone socket of the
transceiver. For other brands
a. PP3 may be fitted. as an
internal power source.

Specifications are: output
level — adjustable from 0V to
1.4V; frequency response — 1-
200-3000Hz; output impe-
dance - 1K ohm; gain - 40dB;
switching - isolated PTT
switch; power — 9V PP3 bat-
tery or 9-15V dc from trans-
ceiver.

The XL30 is a basic ampli-
fiedmicrophone and retails at
£46.50. The CM40 uses an
audio processor with volume
and tone controls and retails
at £55.75.

For further information,
contact Nevada, 189 London
Road, North End, Portsmouth,
Hants PO2 9AE. Tel: (0705)
660036.

END-FED LF AERIALS

The end-fed ‘Zepp' aerial
derived its name from the fact
that it was originally designed
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for use on the Zeppelin
airship. In essence it com-
prised an end-fed half-wave
dipole. Such an aerial was
very convenient; it had no
untidy feeders hanging from
the centre, and as a consequ-
ence was light in weight,
easily erected and fairly
inconspicuous. Its disadvan-
tage was the need for an open
wire feeder and an ATU.

Sagant have just produced
the modern-day version of
such an antenna. Each one
covers a single band and
incorporates the missing ATU
in an encapsulation at the
feed end. Thus, 50 ohm cable
can be connected directly to
the feed point at one end, and
the opposite end can be
attached to any convenient
support. There is no hanging
feeder from the centre. An
additional bonus is the RF
filtering provided by the
matching. circuit.

Two models are available,
one for 40m and the other for
80m. Dimensions are similar
to a fuli-size dipole. The
aerials come complete with a
special PVC covered multi-
strand copper wird, matching
unit fitted S0239 socket,
insulators, support cord,
weather sealing tape and
tuning instructions. The
aerial element is pre-tuned
and fully assembled.

For further information and
prices, contact Waters &
Stanton Electronics, 18-20
Main Road, Hockley, Essex
885 4QS. Tel: (0702)
206835/204965.

HMS PLYMOUTH GROUP

Members of the Royal Naval
Amateur Radio Society living
in the Devon and Cornwall
area, have formed an HMS
Plymouth Group to be
responsible for amateur radio
operations from Falklands’
veteran HMS Plymouth based
at her namesake city.

The ship will be open to the
public from 29 March 1989,
until October. There will be a
charge for admission.

The intention of the radio
amateur group is to provide,
as far as possible, a replica
room (‘W/T Office’) and at the
same time carry on with radio
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contacts which will be seen
and heard by visitors. Fre-
quencies in use will be the
usual HF and VHF bands, and
QSL cards will be sent to all
contacts via the bureau. The
callsign has yet to be allo-
cated but it is hoped to
reissue the old Devonport
signal letters GUZ and the
shipwould then use GB3GUZ.

Members of the RNARS,
both at home and abroad, are
invited to join the Group at an
annual subscription of £2.00,
to be sent to the Hon
Treasurer, Chris Harper, 24
Cunningham Road, Tamerton
Foliot, Plymouth PL5 4PS.
Other financial offers would
be gratefully accepted and
put towards the provision of
additional equipment.

The Secretary of the Group
is Mrs ‘Bobby’ Harper, wife of
the Treasurer.

HMS Plymouth, the last of
the Type-12 frigates, is now ‘in
retirement’ and was heading
for awatery grave as a missile
target. Since then, the War-
ship Preservation Trust and a
team of volunteers have
worked miracles to open the
ship for public display.

A warm welcome s
extended to all visitors and in
particular to those with an
interest in amateur radio.

CW NOVICE AWARD

Many amateurs have been
encouraged to use the CW
operating mode by the pros-
pect of gaining an award for
their earliest efforts on the
key.

The CW Novice Award is
administered by the G-QRP
Club on behalf of the Euro-
pean CW Association and the
World QRP Federation.

To qualify, the applicant
must work fifty different sta-
tions using the CW mode
during the first twelve months
of holding an amateur
licence.

For a Class A award, max-
imum power to be used when
making the fifty contacts is
3W RF output for contacts
made up to 31 December 1988,
and 5W RF output for contacts
made from 1 January 1989. For
a Class B award, any licensed
power is allowed.
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Applications are accepted
from all over the world and
must consist of a log extract
giving details of the fifty
contacts made. This must be
certified as true by the appli-
cant and one other licensed
amateur.

Applicants from outside the
UK must enclose three IRCs
with their application. UK
applicants must enclose
three first class stamps.

Applications should be sent
to A D Taylor G8PG, 37
Pickerill Road, Greasby,
Merseyside L49 3ND.

CENTENARY AWARD

In the year in which Bir-
mingham celebrates the
centenary of it becoming a
city, MARS is offering a
Centenary Award.

This will take the form of a
specially designed certificate
and will be awarded to any
person who works 100 sta-
tions within the city boundary
(not to be confused with
postcodes), simpiex only, in
any mode except packet and
on any band; plus a G1 or G3
MAR (HQ station) and two
special event stations from
within the city walls. No
Raynet or talk-in stations may
be included.

The certificate can be
endorsed for any special
circumstances requested by
the applicant, eg, QRP, and is
available to SWLs.

The award will run for the
whole of 1989. Closing date
for claims is 1 April 1990.

To claim your certificate,
send an SAE in the first place,
to Paul O'Connor G1ZCY, 100
Cotdbath Road, Billesiey, Bir-
mingham B13 0AH, who will
send you an application and
log forms. When these are
completed and verified
return them to Paul with £2.00
(£1.50 for MARS members).

During 1989 the Bedford
and District Amateur Radio
Club plans to commemorate
the outbreak of the Second
World War by operating sev-
eral special event stations
using callsigns GB2WW and
GB4BOB.

The locations will include a
number of former Royal Air
Force and United States Army
Air Force stations in and
around the Bedford area.

Further details can be
obtained from the Special
Events Secretary, Richard
G1Z0J, or the Special Events
Manager, Ray GOEYM, at 30
Cotswold Close, Putnoe, Bed-
ford MK41 9LR. Tel: (0234)
244506.

The Bridgend & District
Amateur Radio Club has
appointed a new secretary.
He is Mr D E George
GW10UP, 24 Ty Fry Close,
Brynmenyn, Bridgend, Mid-
Glamorgan CF32 8YB. Tel:
(0656) 723508.

The British Amateur Radio
Teledata Group now has a
volunteer to handle queries
about computers in data-
comms. He is Arthur Bard
G1XKZ, 9 Linden Road, Oak
Park, Culiompton, Devon
EX15 1TE.

Arthur will tackle any ques-
tions about the use of micros
for amateur radio datacomms.
This service isn't limited to
BARTG members, but their
questions naturally take pre-
cedence. This service is only
available by letter.

The British Amateur Tele-
vision Club is holding this
year’s convention/rally in the
Founders Suite at the Coven-
try Crest Hotel on 30 April.

Doors open at 10am. Admis-
sion is free to BATC members
on production of aticket from
CQTV, and 50p to non-mem-
bers.

There will be a wide range
of stalls, traders and demon-
strations covering all aspects
of both amateur TV and satel-
lite TV equipment. Technical
lectures will take place in the
afternoon.

The venue is located on the
A46, 500 yards south of Junc-
tion 2 of the M6. Ample
parking is available.

Trade enquiries should be
addressed to GB8CJS or
G80OZP, both QTHR.

ANGLO-SCOTTISH RALLY

The Kelso Amateur Radio
Society is hosting the sixth
Anglo-Scottish Rally in the
Tait Hall, Kelso, on Sunday 30
April from 11.00am to 5.00pm.
Admission is £1.00.

There will be the usual
stalls, talk-in on S22, Morse
tests (booked through the
RSGB), raffles and refresh-
ments.

For further
contact Bruce
GM4UIB, QTHR, tel:
24654.

information,
Cavers
Kelso

We are happy to include
details of new products,
clubs, rallies, special
events, awards, etc, in
Straight & Level. Please
send your news to the
editorial address on
page 3 of this issue.
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ALINCO DUAL BANDER

* 2m/70cm
* 25 Watts output

* Full duplex operation

* 21 Memories

* 2 Call channels

* Priority channel H

P o £449 inc vat
* 12.5 & 25kHz steps

* Memory Scan

* Programme Scan

* Memory Skip ALD'24E

This transceiver could transform your
operating habits! It contains completely
separate 2m and 70cms transceivers,
permitting full duplex operation. To the
un-initiated, this means you can transmit
on 2m whilst receiving on 70cms, or vice
versa. The built-in duplexer means a single
antenna socket with a full 25 watts output
on both bands. Measuring only
5.5"x2"x6.5" it is the ideal mobile rig. Its
comprehensive memory and scanning
facilities provide rapid access to both

simplex and repeater channels on 2m &
70cms. Using the dual VFO’s you can
instantly switch between 2m & 70cm and
the single knob tuning provides simple and
quick frequency selection. The large LCD
readout incorporates an S-meter and is
back lighted. If you are looking for a
completely self contained 2m & 70cm
station, then look no further. At this price it
has to be a bargain. For further details of
this amazing transceiver, send today for
the full colour brochure.

OUR FAMOUS FREQUENCY MANUALS!

UK LISTENERS CONFIDENTIAL
FREQUENCY LIST 5th EDITION

'THE COMPLETE UHF-VHF
FREQUENCY GUIDE 26-2000 mHz

This publication has now sold well over 3500 copies since it was advertised only
a few months ago. Now the recent updated version is selling even better. No
self respecting listener should be without a copy. If you enjoy exploring the
short wave bands then this publication will add to your enjoyment. It covers the
hf spectrum from 2 to 30 mHz and gives details of transmissions outside the
amateur bands. Specially designed for the UK and European listener it sets out
in a very easy way a comprehensive list of hundreds of interesting
transmissions that will keep you occupied for days on end! Only a fraction of
the cost of other similar publications it contains details of Marine, Air, Military,
Embassy, Press and News agencies. Many listings have time schedules
included together with comprehensive RTTY details. It tells you the
frequencies used by civil and military aircraft whilst flying the Atiantic, when
and where to pick up the press bulletins, long distance marine traffic etc and
much more. Send today for your copy of this worthwhile publication.

NEW 1988 EDITION £6.95 p&p 90p

New 1988 Edition. Many listeners have asked for a guide to the wide VHF/UHF
spectrum and to meet this request we have recently published this frequency
manual. It covers the range 26 to 2000 mHz and has been specially prepared for
the UK listener. Anybody who has used a scanning receiver will know that the
wide frequency range involved means that it is difficult to know exactly where
to listen. This guide takes all the guessing out of monitoring. it lists all the
services throughout the spectrum together with both simpiex and duplex
frequency splits. If you've spent your hard earned money on a scanning
receiver or are considering buying one you'll find that this publication contains
a wealth of information that has previously remained un-published!

£5.95 p&p 75p

4th EDITION VHF-UHF
AIRBAND FREQUENCY LIST

HF OCEANIC AIRBAND
COMMUNICATIONS 1988 EDITION.

This frequency manual is without doubt the most comprehensive list of
VHF/UHF aircraft listings available in the UK. Of vital importance to the airband
enthusiast or indeed any keen VHF/UHF listener it sets out in a very easy to
follow manner full details of a whole host of stations. Every known UK airfield
frequencies, etc. Included are Civil, RAF, USAF, MOD, Naval fields on both VHF
and UHF bands. There are also air to air frequencies, the Red Arrows
frequency, and much more. Send today for your copy and find out just how
much you have been missing!

£5.95 p&p 90p

&% TANTON

ELECTRONICS

MAIL ORDER TO: 18-20 MAIN ROAD, HOCKLEY, ESSEX TEL: {0702) 206835 VisA

Prepared in response to many requests for more information about the air
traffic on the hf bands this little guide sets out to explain to the beginner how
the hf band works in relation to air traffic. it contains full details of the world
aircraft frequency bands in the range 2 to 23 mHz together with control
frequencies and those commonly used for Oceanic control. Also included are
many VOLMET frequencies, the Search and Rescue frequencies used by RAF
helicopters and Nimrods, the Hf RT network, London Company frequencis,
European control centres etc. An ideal companion for the hf airband listener.
Send today for your copy.

£3.50 p&p 70p

18-20 MAIN ROAD, HOCKLEY, ESSEX ~ 12 NORTH STREET, HORNCHURCH, ESSEX.

EN
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The Panasenic RIF-BE0CL (DR B600)

General-Coverage Communications Receiver
by Ken Michaelson G3RDG

The Panasonic RF-B600L is classed as
a portable receiver and weighs 4.6kg
(10.141b) without batteries, which is a
reasonable weight to carry. It is equip-
ped with a handle on the right-hand side
of the case for this purpose. It covers
four frequency ranges, one of which is
the FM section of the spectrum. The
specifications of the rig are in the table.

The case is finished in grey with a
silver-coloured rim round the edge. The
top displays a Mercator projection of the
earth’s surface with the world’s principal
cities and time zones superimposed on
it. To the left of this are two tables giving
the short wave allocation of the broad-
cast and amateur bands, the figures
being given in both metres and
megahertz. This is a real help when using
the receiver.

Front panel

The front panel has the loudspeaker on
the left, protected by a wire mesh. To the
right of this are three vertical controls. At
the top is the ‘AM ANL' (automatic noise
limiter) push on/off switch. This is used if
car ignition noise becomes intrusive
when you are receiving AM broadcasts.
Below this is another push on/off switch
controlling the bandwidth (push in for
narrow). Below this is a three-position
rotary switch labelled ‘AM/USB/LSB'.
The LSB/USB positions are also used for
CW reception. At the bottom of this
column of controls is the headphone jack
fitted with a 6.3mm socket. inserting a
jack plug into this socket disconnects
the internal speaker.
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Along the bottom of the panel, in line
with the headphone jack, are four rotary
controls and two push on/off switches.
From left to right they are ‘Volume’,
‘Bass’, ‘Treble’, '"AM RF Gain’, ‘Lock’ and
‘Tuning Speed’. The functions of the first
four are obvious, but the addition of a
tuning lock means that if you tune in a
station and then press the tuning lock
switch, the tuning cannot be affected by
an accidental movement of the main
tuning knob. Incidentally, the ‘Lock’
switch displays a red light when it is in
the ‘on’ position. The last switch offers
the facility of varying the tuning rate and
operates in different steps for different
modes. For FM you have a choice of
100kHz or 50kHz steps, for LW and MW
the rates are either 10kHz or 1kHz and for
the short wave band either 1kHz or
100Hz. The tuning knob is on the right of
the set and has a very smooth feel to it.

The four rotary knobs along the bottom
of the panel and the tuning knob all have
rubber rings over the operating surfaces
which, in my opinion, makes them easy
and pleasant to handle. There is also a
finger detent on the front of the tuning
knob, another handy feature. At the top
right of the receiver is the main on/off
switch, and alongside this is a red LED
indicator light which is illuminated when
the set is operating.

The centre panel on the front of the rig
projects slightly and is finished in silver.
The top third of this area is taken up by
the S meter (which doubles as a battery
level indicator) and the digital frequency
display. The latter gives a clear reading

of the frequency and shows additional
information on either side of it. On the
right MHz or kHz are displayed, and on
the left either memory or channel
number. The bottom two-thirds of the
panel are taken up by microswitches.
The right-hand side provides ‘Direct
Access Tuning’ and is in the form of a
keypad from ‘0’ to '9’, to the right of which
are '‘Memory’, ‘Direct’ and 'Enter’ but-
tons, and below them, three keys for use
with the ‘SW Zone Auto Tuning’ ( ‘Up’,
‘Down’ and 'Stop’). The keys ‘1’ to ‘9’ are
used for the nine memory channels and
the ‘0’ for the direct entry of frequency.

The left-hand side of the panel has four
horizon microswitches controlling the
reception ranges, each of which has a
red LED which is illuminated when the
particular range is in use. To the left of
these are six switches arranged in two
lines of three, one above the other. The
top line has a switch to change from S
meter readings to battery condition, and
two other switches which control the
illumination of the S meter and the
digital display. This is in order to
economise on battery consumption.
Below these are three more switches
encompassing '‘SW Zone Auto Tuning'.
When receiving short wave broadcasts,
these, in conjunction with the three keys
on theright of the panel, are used to tune
up or down in 5kHz increments within a
+150kHz zone around a selected centre
frequency. When in the manual position
you can move the frequency in 5kHz
steps by pressing one of the keys on the
right, either ‘Up’ or ‘Down’, without using

please mention AMATEUR RADIO when replying to any advertisement 9



THE PANASONIC RF-B600L RECEIVE

the tuning knob. When in the ‘Scan’
position pressing either the ‘Up’ or
‘Down’ key will make the receiver scan
for a signal within the selection zone,
remaining on a station for about three
seconds before moving on to the next.

The set can be instructed to stay on any -

desired signal by pressing the ‘Stop’ key.
In ‘Seek’ position the receiver will
automatically scan over the selected
range and stop at the first readable
signal, stopping the auto tuning function.
To cease the operation before receiving
any signal, the user has only to press the
‘Stop’ key.

Rear panel
The rear panel of the RF-B600L has a

number of alternate connections for .

external antennas, in addition to two
built-in antennas. There is a telescopic
one, intended for either the FM or SW
band, which can be adjusted for angle as
well as length, and there is also a ferrite
core antenna inside the set which
provides excellent reception for the MW
and LW bands, provided that the signat
strength is reasonably good. A normal
S$0239 chassis mounting socket is pro-
vided for connection to a low impedance
coaxial cable from an external antenna.
Below this is a control that switches
between the SW built-in antenna and an
external one, and also alters the impe-
dance from low to high ifrequired, to suit
the antenna in use. When set to the
external position, the telescopic
antenna is disconnected. In the same
area are three terminals giving either
low or high impedance connections for
various types of antenna which do not
use a coax feeder.

On the other side of the panel is a dc
input jack (13.2V dc) to allow operation
from a car battery. Below this is the
normal ac input socket. Towards the
centre there is a bank of three further
facilities, all with 3.5mm sockets: the
external earphone/speaker socket (8
ohms impedance only), the recording
output jack and the stand-by jack. The
output level of the recording output jack
is fixed regardless of the position of the
unit’'s volume control. The stand-by jack
allows the receiver to be used as part of
an amateur transmitting station; when
the jack plug is connected to ground the
receiver is muted. In my case, the
connection was made to the ‘T/R’ control
terminal on the 1C-751.

The spaces for the batteries are on the
underside of therig. Three type ‘AA’ cells
are required for memory back-up and
eight type ‘D’ cells for radio power when
the receiver is used portable.

Performance

In the most important frequency range
for long distance reception, 1.6110-
29.9999MHz, the receiver actsasadouble
superheterodyne with a respectable
sensitivity of 1.2uV and aselectivity in the
narrow position of +1.5kHz. These
figures are borne out in use. | should
point out that the narrow position of the
‘Band Width’ switch only applies to the
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Specifications of the Panasonic RF-B600L

Frequency range: 87.5-108MHz
Receiver type: Single superheterodyne
IF: 10.7MHz
Sensitivity: 2.5V/75 ohms (S/N 26dB)
Image interference ratio: 30dB (at 98MHz)
Lw
Frequency range: 150-420kHz
Receiver type: Single superheterodyne
IF: 450kHz
Sensitivity: S/N 6dB, 70uV/m

S/N 26dB, 600uV/m (at 280kHz)
Selectivity: Wide: £3.5kHz (—6dB)

+7kHz (-60dB)
Narrow: +1.5kHz (-6dB)
+4kHz (—60dB)
35dB (at 280kHz)

Image interference ratio:

MW

Frequency range:
Receiver type:

IF: 450kHz
Sensitivity:

Selectivity:

Image interference ratio:

swW

Frequency range:
Receiver type:

IF:

Sensitivity:

Selectivity:

Image interference ratio:
Speaker:
Semi-conductors: IC 15

FET 9

Transistors 96

2.0W (RMS max)

1.6W (MPO)

ac: 110-250V, 50/60Hz (transformer tapping)

Output power:

Power source:
Power consumptjon:
Battery:

12w

Dimensions:

520-1610kHz
Single superheterodyne

S/N 6dB, 35uV/m
S/N 26dB, 400u.V (at 1000kHz)
Wide: £3.5kHz (—6dB)
+7kHz (—-60dB)
Narrow: £1.5kHz (—6dB)
+4kHz (-60dB)
40dB (at 1000kHz)

1.6110-29.9999MHz
Double superheterodyne with PLL synthesiser
1st: 39.9-40MHz
2nd: 450kHz
(400Hz, 30% modulation 50mW)
S/N 6dB: 1.2uV (50 ohms) (at 6MHz)
S/N 26dB: 10V (50 ohms) (at 6MHz)
Wide: £3.5kHz (-6dB)

+7kHz (—60dB)
Narrow: +1.5kHz (-6dB)

+4kHz (—60dB)

50dB (at 6MHz)
9cm PM dynamic speaker

12V (eight ‘D’ size cells for radio)
4.5V (three ‘AA’ size cells for memory back-up)
376mm (w) x 122mm (h) x 291mm (d)

reception of AM stations. This is fine for
shortwave listeners who make a practice
of logging long distance broadcasts, but
when the receiver is used to copy SSB
signals in the amateur bands, | do not
consider the selectivity of +3.5kHz at
—6dB to be sufficient. | spent a consider-
able time listening on the 14MHz band
and to be honest, although | was able to
resolve the majority of stronger SSB
signals, when | endeavoured to read a
weak station close to one of the more
powerful Italians, it couldn’t be done.
Using the receiver for the purpose for
which | imagine it must have been
designed, and setting my frequency
reading to one of the short wave

commercial broadcast bands, | got
excellent results. With the available
added selectivity in AM, a large number
of stations was copied. Although | used
my external dipole for some of the
frequencies, most of the time it wasn't
necessary, owing to the sensitivity of the
receiver when copying the commercial
broadcasts. In passing, Panasonic
should be complimented on the smooth-
ness of the main tuning knob, which
made it a pleasure to operate the set. |
consider that to listen to the commer-
cials, it is not necessary to erect an
outdoor antenna. The ferrite core one
inside the set, provided excellent recep-
tion for LW and MW in my QTH.
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Interior view of the receiver

When listening to the SW band, the
operator has to extend the telescopic
antenna, keeping it vertical. The best
results on the FM band were achieved
with the telescopic antenna fully
extended in the first place, and then the
length and angle altered for optimum
reception.

Excellent rig

The RF-B600L (otherwise known as the
DR B600) is, as far as | know, the most
reasonably priced communications
receiver, at £499.00 including VAT and
Securicor delivery. | found it an excel-
lentrig, the only grouse | have being the
selectivity in the sideband modes. It is
well-finished and comes with a fully
descriptive Owner’'s Manual.

My thanks to Waters and Stanton
Electronics, 18/20 Main Road, Hockley,
Essex SS5 4QS, tel: (0702) 206835, for the
loan of the receiver for this review.

JOHNSONS “SOUND SERVICE” Btz & N

TATUNG/DECCA & QUALITY

“SHORT WAVE” SNMULTIBAND? | 2w socwers soves
P ANASONIC RADIO PHILS D2099 ==z
* % %

desk-top receiver simiar to my FRG7700 in size and looks
truly a superb performer and at sensible money £299.99,
P&P £8.00. LSAE for Radio Nedertands ‘On Air' review
Callers are very welcome to come and try this set alongside

my PCR (not for sale)
SCOOP PURCHASE oo 330 ¢ o siTELTS
“We told you they were the cat's whiskers!™

(Pity the Mag forgot 1o mention we arranged the review)

RF B60DL RE10 seie s,

Radio WORLD
A compact multi-band PLL quartz synthesized Market researched Nederlands This radio made in 'the Enster'n 8|oc...Polgnd...has
digital tuner, with clock/timer and 36 station Price £170.00 | excellent specs and gives spiendid results. It is by far
! gave this radio| superior to the Vega Selena (which we also stock) so we call
pre-set memories. (Radio Nederlands) it “The Sabina". Introductory Price £44.98, P&P £4.00 For
] gngu;;;aﬂng reception FM/MW/LW/SW (1.615- asiuperI; full details, photo, etc, SAE please.
8 1 review

10 band pocket portable with stereo
. g&)vuble SREHHESBTR S-St~ ah (EVibive T — DIPLOMAT VHF/FM output. This is the radio this
“Richer audio sG789L mag reviewed (Dec '87), and the

B 36 channel pre-set with memory back up (up to reviewer and G4TNT bought for

9 stations per band). than Sony themselves! Now with free case, stereo headphones,
B Two tuning methods: rotary electronic dial or ICF7600DS” | frequency book. Despite rising costs our price is still £39.98
2-way direct access (frequency or meter band). R + £4.80 PAP
® LCD multi-colour information display including (

Nederlands) | AIR & MARINE 552 LA™ fox
Read WRTH PORTABLES 'toirodte)?.ﬁ: Give us a call or SAE

dual time clock.
B Operation hold switch.
@ AC adapter, earphone, carry case and lead

’ M
antenna inciuded. 89 o e SON NOW WITH 2 YEARS GUARANTEE. Full
gmde range in stock and we will match any price
D/EMENS/ONS-' 198 (W) x 118 (H) x 33.5 (D) mm ——— 1 RADIOS offered st:)vnythz ;2.':!; ?73;2)'5!13;1?,;:::2;:
LVO{'VGE,.Z?T.SUPPLY.‘ gig\g/ (av(I:"S'(‘)?'iuz((slaa":(:laepst)er supplied) or * 4Star avaitable. Full range of manuals and aftersales service
4 x UM-3 batteries (not included. Buy % ::;:tlvibelreel for any Sony receiver ever made, anytime,
2 x UM-3 batteries required for clock and

memory (not included). OUR PRICE £139.95 cash AGENTS FOR C M HOWES KITS: RADIOS. FILTERS,

RF BGOOL (as reviewed this month, available ex-stock). We carry a good range of receivers to choose from. Why not Callin for a demo of anything (except her indoors),

give us a call? A very nice Eddystone 840A available shortly! Offers invited. particutarly the Sony AN-1 and the Howes active antennas
ASK FOR QWIZZ or GE-UP (RAF ARS)

Remember, if you're spying out for a good radio, Czech us out.

JOHNSONS SHORTWAVE RADIO l very comprehensive catalogue £1.00 *
43 Friar Street, Worcester WR1 2NA Tel: 0905 23740 SAE Plesss for'all correspandence
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AN EXPERIMENTAL DF ANTENNA

by Steven Goodier G4AKUB and John Goodier G4KUC

Last summer a number of ‘fox hunts’
were organised by our local radio club.
For those of you who don't know what a
radio fox hunt is, then let us explain.

The idea of the hunt is to locate as
quickly as possible one or several hidden
transmitting stations. Usually, the hid-
den station transmits at a prearranged
schedule, eg, thirty seconds every five
minutes or one minute every ten min-
utes. It is then up to the ‘hunters’ to take
bearings on the signal and, with the help
of an Ordnance Survey map and a bit of
luck, find the ‘fox’.

After attending a few local fox hunts, a
friend showed us a circuit diagram
containing a couple of transistors, some
capacitors and a few resistors. At the top
of the diagram there were two diodes,
three RF chokes and two dipoles.
Apparently, the circuit was part of a DF
antenna which had been used on a
previous fox hunt.

The antenna

The idea for this simple antenna first
appeared in an early edition of RATEC
Magazine, and is based around two half-
wave dipoles placed in the same plane
on one boom. At a frequency of 144MHz,
the dipoles are placed approximately 1m
apart. Thetwo aerials will neverreceive a
given signal in the same phase until the
signal is at right angles to the boom. The
theory of how the aerial works is shown
in Fig 1.

The output from the two dipoles is
coupled into the antenna socket of the
rig, but before this is done an audio tone
is superimposed on to the received
signal. When the rig is switched on and
the aerial is connected up you will hear a
high-pitched whistle, along with the
received station. The whistle will vary in
volume when you turn the aerial, and the
tone will reduce considerably when the
boom is at right angles to the transmit-
ting station. When this ‘null’ is reached,
you can take the bearing of the transmit-
ting station.

The circult

The circuit diagram for the electronics
used inthe DF antennais shown in Fig 2.
The circuit is based around the two
transistors TR1 and TR2, which form a
multivibrator. The frequency at which
the circuit oscillates is determined by
the two capacitors C4 and C5; with the
values chosen, this frequency will be
about 1kHz. The two half-wave dipoles
are coupled into the circuit via C1and C9
and the signals are passed on to the
switching diodes D1 and D2, with the
resulting output appearing at the Rx
socket via C10.

R1 and R6 take the output from the
oscillator and couple it to the input from
each dipole, thus superimposing the

12 please mention AMATEUR RADIO when replying to any advertisement

- A
Tx < —
T — e — |IB
1
Signals at A-B in phase
5 approx.
-

—' dipoles

N

Fig 1: The theory behind the aerial. The two dipoles are a half-wave apart and about a half-wave in

length

tone on the received signal. A ‘hold’
switch SW2 disables the oscillator, so
that normal sound can be heard from the
receiver without the 1kHz whistle. The
circuit is powered from a 9V battery and
has a supply voltage of about 5 to 15V.

Construction

The construction of the antenna is very
simple when carried out in a number of
stages and there should be few prob-
lems. There are four parts to the aerial:
the PBC layout for the electronics, the
boom, the elements, and the final wiring.

The antenna is contained in a die-cast
box, and the interconnections should be
well-screened and as short as possible.
The variable-resistor can be of any value
from 100 to 500 ohms. A switch has been
included to switch out the attenuatorand
provide a through-path.

At this point you may want to change
antennas; a shielded loop or a small two
element beam such as the HBICV is
ideal. When the signal is rock-crushing,
increase the attenuation until the S
meter drops or, if your receiver is not
fitted with an S meter, untit the back-
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Fig 2: The circuit diagram for the DF aerial. RFC1, RFC2 and RFC3 are home-made

ground noise increases. Then it is just a
matter of turning the antenna around
until the signal strength is increased.

The PCB

The most difficult problem facing the
home constructor is designing the
circuit layout for the electronic compo-
nents. You could build the circuit layout
on apiece of veroboard, but itis better to
use a printed circuit board (see Fig 3a
and Fig 3b).

Constructing the PCB is a lot faster
when it is correct, ie, if there are no

APRIL 1989

tracks missing. The best way to make the
PCB is to use a PCB pen.

Start making the PCB by mounting all
of the resistors and capacitors, being
careful to mount C8 the correct way
round. Next, solder the two diodes D1
and D2 into place, again making sure that
they are the correct way round. RFC1,
RFC2 and RFC3 are home-made chokes,
using three-to-four turns of 30swg
enamelled copper wire on a ferrite bead.
TR1 and TR2 can be almost any general-
purpose npn silicon transistor, such as
the BC108 or BC109. This device has a

small lug on one side of the ‘can’ which
indicates the emitter lead; the middle
leadisthe base and the remaining lead is
the collector. While fitting the device,
make sure that the lug is near the bottom
of the board.

When all the components are fitted,
solder into place a number of soldering
pins in order to attach the input/output
connections, as well as the wiring for the
supply voltage and hold switch. When
you have completed the board, check for
any mistakes, such as dry joints, etc.

To test the antenna you will need

please mention AMATEUR RADIO when replying to any advertisement 13
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Fig 3a: The PCB overlay. The point marked ‘ANT' is the output to the receiver's antenna socket.
Fig 3b: The PCB foil pattern. The size of the printed circuit board is 60 x 45mm approximately

either a crystal earpiece or a pair of
Walkman-type headphones. First, con-
nect a supply voltage to the board and
then connect the headphones or ear-
piece to one of the dipole’s inputs. You
should hear a high-pitched whistle.
Change to the other dipole's input and
you should hear the whistle again (if you
close the hold switch the whistlie will
stop). That completes the construction
of the PCB board.

The boom

Fig 4 shows the layout of the antenna
with the two element boxes and the main
control box which is attached to the
boom. The boom can be made from any
suitable material, but in the prototype a
1in dowel was cut to a length of 1090mm
and painted with enamel paint to make it
waterproof. Two boxes are fixed to each

14 please mention AMATEUR RADIO when replying to any advertisement

end of the boom (Fig 8 shows a close up
view of one end) each measuring 50mm x
50mm x 31mm, and are available from
Verospeed, stock number 86-21580E.

In Fig 8 there are two 4mm sockets
fitted to the centre of the box to take the
elements for the dipoles. Screw the
boxes to the boom so thatthesocketsare
1010mm apart (see Fig 4). The next job is
to temporarily fit the control box which
contains the PCB, the on/off switch and
the hold switch. Position the control box
in the centre of the boom, but only mark
and drill the fixing holes, as more work
needs to be done before it is permanen-
tly fixed in place.

The elements

Four elements are needed, and are all
made in the same way. Aimost any type of
metal rod is suitable for the elements,

TAL DF ANTENNA

but it is important to make sure that the
diameter is no more than 3mm. Fig §
shows each element in more detail, as
well as the rod which is attached to a
4mm plug. The only way to attach the rod
to the plug is to solder it, so you will have
to obtain some special solder (Maplin
Electronics supply an aluminium solder
that can also be used with brass, copper,
nickel, stainless steel and tin-plate).

Start by cutting a length of rod about
50cm longer than necessary, making
sure that one end is clean and clear of
any grease, then solder it to the plug.
After it has cooled, check the jointand, if
satisfied, construct the other three
elements. The best way to cut them is to
plug them into the element boxes and
cut an overall length of about 980mm,
being careful to trim equal lengths from
each end.

Final wiring

Thefirstthingtodois markanddrilithe
control box. The size of the box is 121mm
x 66mm x40mm, and it is available from
Verospeed, stock humber 86-20102B.

Apart from the mounting holes, six
more holes need to be drilled to carry
cable to and from the dipoles, the on/off
switch, the hold switch and the PCB
mounting holes. The cable entry holes
are located at both ends of the box, and
the two holes for the switches are on one
side. Finally, two holes are drilled into
the base of the box to hold the PCB in
place.

Before fitting the PCB into the box,
solder all of the wiring to the solder pins
(see Fig 2 and Fig 3). Use miniature
RG174 coaxial cable to run up to the
dipoles, although 50 ohm cable will do if
necessary. Next, fit the PCB into the box
and attach the connections to the
switches. After you have secured the box
to the boom, pass the coaxial cable
through the holes in each end of the box
and attach the cable to the top of the
boom with tie clips or insulating tape.
When you reach the element box, pass
the cable through a small hole atone end

Fig 4: The boom with the element and control
boxes

e

1010mm

”lii

| i J
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Fig 5: A close-up of one of the element boxes. The elements plug into the end boxes making the antenna portable

of the box and solder it as'shown in Fig 5.

You are now ready to test your antenna. ELECTRONIC COMPONENTS LIST
Testing Resistors
Plug in the elements which make up | R1, R6 10k
the dipoles and connect a power supply | R2, R5 1k2
to the unit, (ie, the battery). Make sure | R3 R4 15k

that the hold switch is open and switch
the antennaon. If all is well you will hear Capacitors

a whistle, along with any station C1. C2. C7, C9, C10 10nF

received. The whistle will vary a little ATt TST
when the aerial is turned, and there will C3, C6 470pF ceramic disc

K h . C4,C5 47nF
also be a null when the signal is at right ’ . -
angles to the boom. The whistle will stop | 8 47uF 16V (working minimum)
when you close the hold switch. Your
antenna should now be working. Semiconductors .
It is much better to start with a known | TR1, TR2 BC108 or equivalent
transmission such as the local repeater, | D1. D2 1N4148 or 1NS14

for example, as most people know where
it is located. If it is ‘off the air’, then use | Miscellaneous

the transmission from a friend’s station. | RFC1, RFC2 and RFC3

The null is very sharp, so you will haveto | 3 ferrite beads

turn the beam very slowly. When the | 30swg enamelled copper wire
boom is at right angles to the transmis- Printed circuit board and PCB pen
sion there will be a drop in the tone. In Ferric chloride crystals

practice, you cannot tell from which | 2 x SPDT subminiature switches
direction the station is coming, but this | goider pins, wire, etc

isn't a disadvantage once you have taken
a second bearing and seen where the
two signals cross on the map.

THE ANTENNA COMPONENTS LIST

General fox hunting

As with all fox hunting, it is usual to Length of 1in dowel
take one bearing and then move off at 2 x die-cast boxes measuring 50mm x 50mm x 31mm Verospeed 86-21580E
about 45° to 90°, and take another Die-cast box measuring 121mm x 66mm x 40mm Verospeed 86-20102B
bearing. Where they cross on the map | 4 x 4mm sockets Maplin HF73Q
will place you within 1km of the fox. One | 4 x 4mm plugs Maplin HF66W
problem you will encounter is that your | 4 x element rods
receiver will become swamped by the 1 Aluminium solder Maplin FY71N

transmission of the fox, so you will need | 50 ohm screened cable, ie, RG174 miniature coaxial cable
to employ a ‘signal attenuator’ of the | Nyts, bolts, screws, etc
variable type shown in Fig 6.
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Fig 8: A variable attenuator. The unit fits between the antenna and the antenna socket of the receiver

Concluslon

As far as we know, six DF antennas
have been built to this design, and
everyone has been happy with their
performance. Since it is an experimental
aerial, there is room for improvement to
both its design and construction. Per-
haps you would like to try a scaled-down

or scaled-up version to use on other
bands such as 70cm or 50MHz?

If you are really interested in fox
hunting then there is no substitute for
first-hand experience, so keep your ears
to the ground to find out when there is a
fox hunt in your area, and then get out
there and have a go.

By talking to other people involved in
fox hunting, you will obtain all the
information you need to know about map
reading, plotting a bearing, types of
antennas to use and, finally, going for the
‘kill'. Better still, try and arrange a talk
about the subject at your local radio
society.

NTERPRISE

RA DIO
PPLICATIONS

PRICE £139.95

includes VAT & Postage

Full 12 months guarantee
Also available from:-
R.A.S. (Nottingham)

or CRT Jersey Cl
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WHAT’S NEW?

Excellent, Amazing, Unbelievable. We don't use such words to descrnve the
Mrcroreader but many of our customers do. What then would they say about the Mkl
Microreader? With three times more signal processing and computing power
packed into this small unit the Mkl Microreader willbe ahead of anything init's class
well into the nineties. The question most people ask Is “Are they as good as people
say they are?" to which the answer must be now be "No theyre actually better!” But
don't just take our word for it, we will be pleased to demonstrate the Mkil Microreader
together with our amateur products at most rallies this year.

~

(

To order or for more
information on this other
ERA products just ring or drop
us aline
ERA Ltd
26 Clarendon Court

%

J
FEATURES

SMALL & COMPACT, (deal for the small shack
The built in LCD display eliminates the need for
TVs or monitors

LOW COST. Compare this with any other self-
contained reader with these features. Only the
highest quality components are used to guarantee
performance and reliability.

EASY TO USE. No computers to set up or tapes to
load. No filters, intertaces or special leads. Just
connect to headphone socket or speaker and
switch on.

MORSE. Decodes hand or machine sent morse
between 5-50 WPM Auto/man speed tracking.
Built in bandpass and nolch filters. Noise blanker
LED bargraph tuning and signat strength indicator
Built in text editor.

RTYTY. Decodes and displays both commerciatand
amateur RTTY. Built in shift indicator. Automatic
polarity sense. Unique synchronous sampling
system for high noise immunity and wide operating
range. Two dedicated control processors to
decode, edit and display text (45/50/75 Baud —
170/425/850 Hz shift).

TUTOR. The built in tutor contains all the features
you expectincluding auto repeat. Plus the ability to
see what's being sent or what your sending!
RS232. For direct connection to compatible
terminal units or printers at 1200 to 9600 Baud or to
our intelligent buffer/interface at up to 1 Mega

Baud.
J

Winwick Quay

Warrington WA2 8QP. Telephone (0925) 573118
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The World of

BY DON FIELD G3XTT

| want to start this month by looking at
what equipment you need to get going
with datacomms. You may be surprised
to know that you almost certainly have
much of the gear in your shack already,
which will minimise the costs. Just what
youwill need will depend on your chosen
mode(s) and band(s), but essentially you
will end up with something like the set-
up shown in Fig 1.

| shall say something about the
computer and the radio at a future date,
but in practice your choice will almost
certainly be determined by what you
already use in the shack. What you won't
have is the TNC (Terminal Node Control-
ler) which, as you can see, sits between
the computer and therig. The TNC is the
heart of the system, so it's worth having
at least a basic understanding of what
goes on inside. This will help you when
choosing which one to buy. Incidentally,
| should mention at this stage that the
TNC is essentially for packet operation,
though many TNCs also support RTTY,
AMTOR and other data modes. If you only
wish to operate, say, RTTY, then you can
getalong with a specialist RTTY terminal
unit, but | am assuming that for many of
you packet radio will be the starting
point.

The role of the TNC is to sit between
your computer and the radio and to
assemble the data you wish to send into
packets for transmission, and to
disassemble incoming packets. For
example, each packet of data which is
sent out will have callsigns, routing
information, parity bits, etc, included.
You will have input some of this data to
the TNC at the beginning of the contact,

Fig 1: The amateur datacomms station

but it needs to be included in each
outgoing packet.

The TNC also controls the transmis-
sion and reception of data across the
packet network, re-sending packets
where necessary (for example, where
they have been corrupted by QRM), or
asking the distant station for a retrans-
mission.

Your computer talks to the TNC via an
RS232 or TTL link. RS232 is the common
standard for asynchronous data com-
munication; the data passes along this
link as a series of dc voltages represen-
ting ones and zeros. However, your
transceiver doesn’t want to be presented
with an RS232 signal, so the TNC will
usually include a modem ( modulator/
demodulator) to turn the output of the
TNC into audio tones which can be fed
into the microphone socket of the
transceiver for transmission. The modem
will also turn incoming audio back into
suitable dc signals for the TNC to
decode.

In theory, all the TNC operations could
be carried out by the computer itseif, but
few home computers are fast enough to
handle all the necessary operations in
real time. The Cambridge packet system,
developed for the BBC microcomputer,
attempted to do this. However, it is not
widely used nowadays, mainly because
the BBC micro is not well-known outside
the UK, and other, international, stan-
dards have been adopted by the packet
radio fraternity. However, thereisamove
to KISS (Keep It Simple Stupid) mode for
TNCs, where many of the TNC functions
are bypassed and more of the clever stuff
is done in the computer. This is useful

Antenns

RS232

or TTL

mic
or FSK

TNC Teansceiver

{Optionsl)

Received sudio
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when playing with new protocols such as
TCP/IP {don't worry about what this is for
the moment).

The first packet QSO took place in
Canada on 31 May 1978 on the 220MHz
band. It used a protocol developed by
Doug Lockhart VE7APU for the
Vancouver Amateur Digital Communica-
tions Group. The VADCG protocol was
only ever intended for experimental
purposes but was widely used in the USA
and Canada, and TNCs were made
available to support this protocol.

Other protocols have also been
developed and much experimental work
still goes on. However, for all practical
purposes right now, if you want to get
started on packet radio you want to
choose a TNC that supports the AX25
protocol.

AX25 is an amateur adaptation of the
commercial X25 protocols used for data
transmission over public data networks.
AX25 was pioneered by AMRAD
(Amateur Radio Research and Develop-
ment Corporation) and RATS (Radio
Amateur Telecommunications Society).
in 1982, with the launch of Oscar 10
imminent, it was important to select a
standard from among the various packet
radio protocols then in use by amateurs.
The main contenders were VADCG,
TAPR/DA (developed by the Tucson
Amateur Packet Radio group) and AX25.

The Tucson group had been heavily
involved in packet radio since the first
ARRL Computer Networking Confer-
ence in October 1981, and had gained
some early experience in making TNC
kits. When AX25 was adopted as a
standard, the TAPR group began to
develop a suitable TNC. This became the
TNC-1. TAPR quickly realised that
demand was likely to outstrip their ability
to supply and had .the good sense to
license manufacture of their TNC to third
parties. Thus, AEA brought out their PKT-
1in 1984, this being identical to the TAPR
TNC-1in almost every respect. However,
AEA'’s ability to advertise and promote
their products in a big way soon led to a
rapid increase in the number of stations
in the USA equipped for AX25 packet
operation. Heathkit and Kantronics also
brought out TNC-1 clones, and even-
tually TAPR were able to stop manu-
facturing kits of their own and were able
to get back to development work.
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The TNC-2

Now we get to the crucial bit. The next
product from the TAPR stable was the
TNC-2. This was a totally new design,
based on the 280 processor chip (the
TNC-1 had used a 6809). It was smaller
than the TNC-1, ran on 12V and had a
number of new features. As with the
TNC-1, TAPR sold the manufacturing
rights to the TNC-2 and a number of
companies quickly got into production.
When you buy a TNC today, it will almost
certainly be based on the TNC-2. If not a
direct ‘clone’, it will implement most, if
not all, of the TNC-2 commands. For
some purposes, such as NET/ROM
support, you will need averyclose clone,
but otherwise your choice of which
model to buy will be based on other
factors. Some manufacturers produce a
basic TNC-2 clone for a minimal price.
Others prefer to add value by including
other modes (such as RTTY and AMTOR),
by incorporating both VHF and HF
modems, and by distinguishing their
products in various other ways.

| set out to compile a table of all the
TNCscurrently available, together with a
summary of their features, price, etc.
This started to get rather large, so | have
provided some basic information this
month and will add more detail next
month. Bear in mind that prices, spe-
cifications and suppliers can change, so
check before you buy. | am indebted to
all the suppliers who helped me with
product information, especially to Phil
G6DLJ, of Siskin Electronics, who went
out of his way to provide me with awealth
of detailed information. A couple of
years ago TNCs were available only from
a few specialist suppliers. Now all the
mainstream ‘black box' suppliers are
jumping on the bandwagon.

All the TNCs in the table offer the full
TNC-2 command set (over ninety-five
commands in all) or, at least, all the
commands you are likely to need in
practice, and some offer additional
commands. When you make your selec-
tion, bear the following in mind:

1 While much VHF operation takes
place on fixed channels, a tuning unit is
almost essential for HF operation. This
should at least be of the dual-LED-type to
indicate the upper and lower tone
frequencies. A series of LEDs is to be
preferred, while an oscilloscope is best
of all. Some TNCs have a suitable output
to connect to a 'scope.

2 Because standards for data transmis-
sion are changing so quickly, it is
important to buy a TNC which can be
updated as new firmware becomes
available (the new software usually
comes as a plug-in ROM chip). The
reputable suppliers will often keep your
name on file and notify you when this
happens. For packet, the upgrades which
you may require at some stage are KISS
and level 3 networking software. At the
moment, NET/ROM support is more
relevant to groups wishing to set up a
packet repeater. All the Pac-Comm and
MFJ products support NET/ROM, and
there is also a version of NET/ROM for
the AEA PK88. As far as | am aware, the
other current products from AEA and
Kantronics do not support NET/ROM.
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Model Suppliers
Pac-Comm Tiny 2 S,A,PA AC, IS
Pac-Comm S, PA, A,AC, IS
Micropower 2

Pac-Comm S,A,PAAC,IS
TNC-220

Pac-Comm PC-120 S,A,PA,AC, IS
Pac-Comm DR200 S, A PA IS
Kantronics KAM S AL
Kantronics KPC-2 LA,S
Kantronics KPC-4 L,AS

AEA PK232 S, I,P, IS

AEA PK88 I,P,S

MFJ Multi-mode A
Data Controller

GoBSX G4CLI

Key to suppliers:
(0272) 699352

01-950 9381

Antrim BT413LT. Tel: (08494) 73467

(0908) 610625

(evenings)

WF4 6EU. Tel: (0924) 275191.

TNCs Currently Available

A AMDAT, Crofters, Harry Stoke Road, Stoke Gifford, Bristol BS126QH. Tel:
AC Andrews Computer Services, 6 Ash Hill Close, Bushey, Herts WD2 1 BW. Tel:

11CS Electronics Ltd, PO Box 2, Arundel, West Sussex BN18 ONX. Tel: (0243) 65575
IS Instrument & Satellite Services, 175 Staffordstown Road, Randalstown, Co

L Lowe Electronics, Chesterfield Road, Matlock, Derbyshire. Tel: (0629) 580800
P Photo-Acoustics Ltd, 58 High Street, Newport Pagnell, Bucks MK16 8AQ. Tel:

PA Pack-Age, Braeside, Urquhart, By Crossford, Fife KY128QJ. Tel: 031-331 2755

$ Siskin Electronics, PO Box 32, Hythe, Southampton SO4 6WQ. Tel: (0703) 849962
G4CLI Dave Lockwood, 3 Westfield Court, Horbury, Wakefield, West Yorkshire

Notes
Replaces TNC-200

As Tiny-2, but uses only 40mA (realtime
clock and printer port available as
options)

Modems can be switched under S/W
control :

Not a stand-alone TNC but a plug-in card
for IBM PC. PC-120 can operate on two
channels simultaneously. TCP/IP drivers
available

Specialist stand-alone dual-port
purpose-buiit digipeater/gateway

Both ports may be active
simultaneously. Personal BBS included.
S/W selection of EU or US RTTY tones.
Time and Day clock. Direct FSK output
Includes KAM PBBS and KA-node

As KPC-2 plus gateway, allowing
simultaneous operation on two bands

SIAM, ‘Host mode’, outputs for direct
FSK, 'scope and external modem

Host mode, output for external modem.
Replaces PK87

Output for Direct FSK

Kit— PCB, Documentation and Firmware
only

3 If you want to operate on both HF and
VHF it's nice to be able to leave bothrigs
permanently connected to the TNC, with
changeover by way of a switch on the
TNC. Some TNCs will also support
simultaneous operation of the VHF and
HF ports. Incidentally, even when TNCs
boast an HF modem, the internal filters
are generally optimised for VHF and are
less than ideal for HF operation.

4 it is a great help to buy terminal
software to run on your PC. Most of the
TNCs can be driven by any of the popular
terminal emulation packages such as’
Procomm, the shareware programe for
IBM (and clones). However, with ninety-

five or more commands to remember, it's
nice to have a specially-designed TNC
driver software with menu selection of
commands. Some of these packages are
very powerful indeed, offering split-
screen (so that the information you type
is separated from that which you are
receiving), ‘host mode’ (giving detailed
TNC status information on-screen),
sophisticated text-editing facilities,
memories and much more. YAPP,
another public domain program for the
IBM and clones, was written especially
for driving WA7MBL mailbox software
and is particularly useful if you will be
doing a lot of file transfers.
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5 The standard VHF modem tones are
1200 and 2200Hz (the Bell 202 standard).
On HF there is a variety of standards, but
most European operators use 1460 and
1260Hz. There is no incompatibility
between this standard and others which
also use 200Hz separation (eg, the Bell
103 standard of 2025 and 2225Hz), but the
indicated carrier frequency on your rig
will be different. Hence the benefit of the
up-and-coming method of specifying the
operating frequency as the mid-fre-
quency of the two tones, because this is
constant whatever tones you are using.
The standard for frequency shifton RTTY
is 170Hz, but a packet modem with 200Hz
shift is usually all right. There is another
problem here since the US convention is
that the lower of the two tones repre-
sents ‘mark’, whereas in the rest of the
world the higher tone represents mark.
Noproblemifyouoperatein USB and the
US station in LSB (or vice versa) but,
again, the indicated frequencies on your
rigs will be very different; a point to be
borne in mind when setting up skeds.

As well as the TNC-2 clones in the
table, Grosvenor Software, 2 Beacon
Close, Seaford, Sussex, tel: (0323) 893378,
supply TNC software on disc or ROM
cartridge for the Dragon and Tandy Color
Computer. This comes with VHF/HF
modem, while RTTY, SSTV, CW and
AMTOR are available for an extra charge.

News
| have covered a lot of ground above,

but | hope you found it useful. Now to
some news related to datacomm opera-
tion. The good news is that UHF
networking on 70cm and 23cm is on the
increase, which will take some of the
load off 144.650MHz. Some of the 23cm
links are experimenting with the G3RUH
9600 baud modem, which will speed up
inter-mailbox forwarding enormously.
We can expect similar high-speed links
to evolve between NET/ROM modes, and
in a year or two it may actually be
possible to do what the early experimen-
ters were able to do - have realtime
QSOs on VHF from one end of the
country to the other. Present levels of
congestion make this impossible. Having
said this, one undesirable practice is
mailbox ‘DXing’, in other words, trying to
access distant mailboxes either directly
during a ‘liftt or via digipeaters or
NET/ROM. The idea of the mailbox
network is that all bulletins, other than
local ones, are carried on all mailboxes.
So do stick to accessing only your local
mailbox, which will help to minimise
congestion.

The BARTG Spring VHF/UHF RTTY
Contest takes place on 15-16 April, from
1800 on the Saturday until 1200 on the
Sunday. Full rules, plus copies of log and
cover sheets, are available from Peter
Adams G6LZB.

Arthur Bard G1XKZ, of BARTG, is
apparently willing to tackle any ques-
tions about the use of micros in amateur
datacomms. This service is not limited to

BARTG members, but do send your
questions only by letter and enclose an
SAE.

On the HF front, the Region 1l IARU
conference last year voted to allow
packet operation between 14070 and
14112kHz, much to the consternation of
many HF operators elsewhere in the
world. The reason given was to include
14111kHz which is used for inter-BBS
forwarding. The whole issue of packet
bandplanning on HF remains a hot potato
whichlcan'tsee being resolved for some
years to come.

The Vietnam DXpedition in January
was active on RTTY with the callsign
3W1A, giving many operators a rare new
one. YIOVP also appeared from Baghdad
on both RTTY and AMTOR. A Brazilian
operation from St Peter and Paul Rocks,
starting 2 or 3 May, will also place special
emphasis on RTTY, with the callsign
ZYO0SY.

Finally, itappears that there hasbeen a
lot of malicious interference to the
4X1RU to N4QQ-1 BBS link on 15m. US
restrictions on third-party traffic mean
that BBS linking between the US and
Europe is effectively a non-starter, so a
lot of European traffic has to go via
Israel, this being the nearest country
with which the US has a third-party
agreement.

That's it for this month. Feedback on
what you would like to see here is
welcome, eithervia the mail or via packet
to G3XTT at GB7WOK.

Prices below normal trade. Some V10 quantity rate. Send
19p SAE or label for free catalogue. ovarseas 2 rerry courons)

Millions of components: thousands of different lines

Rechargeable Nickel Cadmium batteries (ex unused
equipment) AA(HP7) 1.25 volt 500 mA............ccceu.... Set of four £2
ITT Mercury Wetted relay 20-60 VDC Coil. SPCo, 2A.....79p. 10-£5
LED illuminates Red, Green or Yellow depending upon
polarity/current. 5 x 2%2amm Face

25p or 100 for £23 or 1000 for £200
10,000 Resistors. %5 to 2 watt. 1Q to 22meg. %% to 10% NOT a
jumbled mass, but ready sorted into values

£25 collected £29 Mail Order
5mm Red Flashing LED .. 25p or 10 for £2.25
Watch/Calculator/Lighter etc Mercury Batteries Made by
Ray-O-VAC 10 mixed popular sizes..........ccccuruun. £1.50, 50 for £5.00
IN4004 or IN4006 Diodes 300 for £6.50
KBS005/01/02 3 amp 50 V/100 V/200 V/bridge rectifiers,
35p/36p/40p. 10 off £3.20/£3.40/£3.70. 100 off £30/£31/£34

Plessey SL403 3 Watt amp, From Bankrupt source, hence sold
as untested 4 for 60p or 10 for £1.20p
5mm LED, clear, lighting hyperbright (600mcd), red up to 200
times brighter (gives beam of light) .......... 25p, 100/£20, 1000/£150
Mullard 5mm LED, 40 red, 30 green, 30 yellow = 100 mixed ....... £7
‘HARVI' Hardware packs (nuts-bolts-screws-self tappers, etc)
marked 35p retail, 100 mixed packs for £11.

Modern silver/black/aluminium, etc knobs 50 mixed, £6 (sent as
10 sets of 4 + 5 sets of 2 — 15 different type/sizes).

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

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

BRIAN J REED

TRADE COMPONENTS, ESTABLISHED 31 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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A WORLD OF OPPORTUNITY FOR

RADIO OFFICERS

We offer a secure and rewarding shore-based coreer in the forefont of modem

telecommunications technology. Thity weeks special training (plus 6 weeks for

non-typists) will prepare you to undertake a wide range of
specialist duties as a RADIO OFFICER covering the camplete

; communication spectrum from DC 1o light
To qudlity you need to hold or hope fo attain:

an MRGC or
BTEC HNC in o Telecommunications subject with the
ability o read morse of 20 wpm.

City and Guilds 7777 ot advanced level,
incorporating morse transcription skills, would be
advantageous.

Anyone without the above qualifications who has 2 years

radio operafing experience will also be considered

Age - preferably under 45 years.

We offer you:

Comprehensive Troining; Good Coreer Prospects,
Opportunities for transfers within UK and Overseas
Generous Leave Allowances and o Non-

contributory Pension Scheme; Job Security;

Atiractive Solaries — and much more
Solary (Reviewed Annyally) - As a Radio

Officer after training: £11,568 rising 1o £17.057
pain5 annualincrements. (includes shift and
weekend working ollowance)
CIVIL SERVICE IS AN EQUAL OPPORTUNITY

EMPLOYER.

For more information and application form write

or felephone:

THE RECRUITMENT OFFICE, GUHEQL ROOM A/ 10N
PRIORS ROAND. CHELTENHAM, GLOS GLS25\)
OR TELEPHONE (02%2) 20201275

please mention AMATEUR RADIO when replying to any advertisement
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The amateur bands are becoming ever
more crowded and finding aclear spoton
the dial is increasingly difficult. Conse-
quently several attempts have been
made to persuade amateurs to make
more use of space-saving techniques
such as CW, but with little success. The
difficulties are two-fold. First, not every-
one likes the ‘chore’ of learning and
using Morse; second, although CW will
work easily in a200Hz bandpass; very few
modern rigs are supplied with suitable
filters. It is, however, normal for manu-
facturers to use the 2.5kHz SSB filter for
CW reception. This means that the CW
transmission appears to take up the
space that twelve properly filtered
signals would use. It is therefore
incorrectly assumed that this mode does
not offer much in the way of saving
space.

Zero bandwidth

Imagine the advantages of a system
that used normal voice techniques and
yet occupied what amounts to zero
space. Such a system has recently been
described in Revista de la Sociedad de
los Aficionades de Radio Emisoras de
Santa Euforia del Gran Puerco - no
simple titles like Amateur Radio out
there! The author is Hosa B Marvello,
who holds the experimental callsign
IM2GUD. Thanks are due to the journal
for permission to republish some of the
original material.

Sub-audio FM

Let us consider the normal NBFM
system currently used on most VHF
transceivers. The frequency response of
the audio is tailored to its usual range of
300 to 3500Hz, the level is set to give the
correct deviation and used to modulate
the transmitter. At the receiver the audio
signal is recovered, amplified, and fed to
the loudspeaker. The bandwidth needed
is typically around 25kHz to achieve this
performance. The system being
proposed uses a bandwidth which can be
less than 10Hz but which, for practical
purposes, is set to around 30Hz.

Reduction

This is achieved by reducing the
deviation at the transmitter to a point
where the carrier hardly shifts. This
meansthat many more transmissions can
be carried on the band and that all of the
transmitted power is concentrated in a
very narrow bandwidth instead of being
dissipated in 25kHz. The improvements
in transmitting efficiency and, conse-
quently, the distances that can be
worked, are enormous.

EV

= MICRO=-MOID
SYST

by Glen Ross GBMWR

IFin

RFC1 R8 +12v
— Y Y _L YAVAV, -0
jus
[]
- o ' ,L ;
4 —
C" XT= R4
11 3
Tr2
R1 R2 <

<:zT %ns

cs

-}

g —0 OV
{a) /7177
12v
——— —0
c?
1
. R? ic1
R10 AF out
- 3 NG AA% -0
D1 T o2 _L co
- T TP
- I,_ L
c10 = cn/=
cs
SN U S 5 B 5 S | .
1-8MHz 3-S6MHz 10-7MHz
(b)
Fig 1 aand b
Parts List
C1 .01 disc R1 100kQVaW TR1 3N201
c2 .01 disc R2 180k TR2 BC108
C3 .01 disc R3 1kQ D1,23 OA81
C4 47pF R4 120k IC1 CA3089
C5 100pF RS 4.7k
C6 0.1 disc R6 4700
Cc7 .01 disc R7 3300
Cc8 .02 disc R8 3.9k
Cc9 .02 disc R9 390
C10  10uF16V R10 10k
C11 .01disc
Parts list for Fig 1
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THE MICRO-MOD SYST

Recovery

So far everything has been easy, but
recovering the audio is adifferent matter
(seeFig 1). If the signal is processed as it
stands, all you would hear is a sub-
audible growl. Fortunately, the solution
to this problem comes in the form of
frequency multiplication. This is simply a
method of changing frequency, but with
the advantage of simultaneously muiti-
plying the bandwidth of the signal. If you
assume that the transmitted deviation is
set to 30Hz, then you must multiply by a
factor of twelve to recover the original
audio bandwidth of around 3500Hz.

Method

For convenience the circuit in Fig 1,
which shows how to recover the audio, is
shown in two parts. In practice the two
points marked ‘B’ are connected. The
circuit is built on a small PCB which can
be installed at some convenient point in
the rig.

Different rigs use different intermedi-
ate frequencies (IF) in the receive
section and the first requirement is to
get this to a standard frequency so that
the PCB will work with any input. A
sample of the receiver’s {F is connected
to the input of the adapter unit which
consists of a broadband circuit. TR1 is a
dual-gate FET which functions as a
mixer. The local oscillator voltage is
generated by TR2and drives gate 2 of the
FET. The crystal frequency used in the
oscillator will depend on the IF used in
your rig. The crystal frequency is
calculated as the receiver’'s IF +1.18MHz.
A crystal can be used above or below the
IF because sideband inversion, which
would be a disaster in an SSB environ-
ment, is of no consequence in this type of
circuit.

Multiplication

The output from the mixer is
developed across the RF choke in the
drain circuitry and applied to the first
tuned circuit at 1.18MHz,

The diode D1 is fed from a tap on the
tuned circuit and placed to about 10% of
the winding from the earthed end. The
multiplier diode is terminated with a
similarly tuned circuit and adjusted to
twice the input frequency at 3.56 MHz. A
diode is an excellent generator of
harmonics but, unfortunately, the avail-
able power falls rapidly when you try to
remove the higher harmonics. By doub-
linginthefirststage, asufficientsignal is
gained to drive the next diode stage
which is arranged to triple the frequency
to 10.7MHz.

Demodulation

The signal is applied to pin 1 of a
CA3089 in the same way as a normal FM
signal, which in fact it now is.

(Translator’s note: ‘The .01 capacitor
feeding pin 1 could be replaced with a
small 10.7MHz ceramic filter. Using a
filter of 2.5kHz bandwidth, for example,
would substantially improve the signal-
to-noise ratio. This could approach the
point where an FM signal would have
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Fig 2
Parts List
C1 10uF 16V IC1 LM380
c2 0.1xF VR1 10kQ log
C3 0.1uF R1 330
C4 100uF 16V
C5 0.1xF
cé 0.1F
Cc7 100u.F 16V
Parts List for Fig 2

similar capabilities to those expected of
a single sideband signal in a 2.5kHz
bandwidth’).

Signal amplification and limiting
should be carried out first, followed by
the final sections of the 3089 to demod-
ulate the signal. The recovered audio
output is available at pin 6 of the
integrated circuit which must be fiitered
toremove any residual RF and to limitthe
audio response to that required. The
signal is then connected to the rig’s
volume control using screened cable to
avoid picking up hum from local ac mains
fields.

External

The only problem with this system inits
present form is that some people are
reticent about altering the rig’'s compo-
nents. Fortunately, the system can be
built as an external add-on. This requires
only two changes to the basic circuitry.
Replacetheinput resistor R1with asmalli
audio frequency choke and use a crystal
cut to exactly 1.18MHz.

The first stage now acts as an audio
frequency up-converter, while the
remaining circuitry operates as normal.
A small audio amplifier and speaker
should be fitted to the external box (the
circuitry is shown in Fig 2). The audio
system is based on an LM380 integrated
circuit.

Set-up

Connect the 12V supply, which only has
to provide about 200mA while driving the
rig. It is important to use screened leads
when you connect up the IF input next.
There is no danger of shorting your rig
because the capacitor C1 blocks any dc

which might appear on this input line.
You now need a local operator to send
you a signal with the usual level of tone
modulation. This is achieved on a VHF or
UHF rig by hoiding down the toneburst
button. First, set up the multiplier
circuitry. Disconnect the end of D1 from
the 3.56MHz tuned circuit and copnect a
100 micro amp meter from the end of the
diode to earth. Tune the 1.18MHz circuit
for the highest attainable reading. If the
meter exceeds the full-scale reading,
simply reduce the input level or use a
higher-reading meter. After reconnec-
ting the diode, disconnect D2 and repeat
the procedure as before, this time tuning
the 3.56MHz circuit. Finally, connect the
meter to the test point, marked ‘TP’ on
the circuit diagram, and adjust the
10.7MHz circuit. Carefully peak the
preceding tuned circuits to get the
highest reading possible on the meter.
You may need to repeat this final
procedure several times to accurately
tune the multipliers. The only other
adjustment necessary is to the discrimi-
nator coil on the 3089. Tune to a weak
signal and carefully adjust the core to
obtain the best sighal-to-noise ratio.
Remember, do not tune for loudest
recovered audio.

Note

Further research has revealed an
article by W8SBQ inthe April 1963 edition
of QST which details experiments in
Micro-FM undertaken by his local
Detroit club. Although their equipment
was rudimentary, the results were
encouraging. | feel that the pioneering
work done by W8SBQ twenty-five years
ago ought to be acknowledged.
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Sound the alarms! Stop press! A
bargain! Yes, the find of the year:
Redicom MX4100. Never heard of it?
Neither had | till earlier this year, when
nosing about the stalls at a rally, one
caught my eye. The stallholder kindly let
me open one up (a real amateur always
carries a selection of screwdrivers at a
rally), and | was mega-impressed with
what | saw: very modern components,
well laid out and all in a box only slightly
bigger than a car radio. When asked what
frequency it was on and what the crystal
muitiplication was, the stallholder
uttered a helpful ‘Dunno’, but a fiver
seemed very reasonable.

So what is it? A really nice 70cm FM
box. Sensitive? My word yes, about a
third of amicrovolt for 15dB quieting, and
bags of received audio available. The
transmitter is also ace, well over 10W,
and in fact all examples I've played with
gave about 15W out.

There are some drawbacks of course.
The mike socket is very weird, so try for
the matching plug, if possible, when
buying. The mike socket is also on the
back of the rig, which can be inconve-
nient. Crystal control is a hang-up. The
formula is x12 for transmit, ie, a 36MHz
one is required. For receive, well, the
first IF seems to be 21.418MHz, so we
need f reqd + 21.418 divided by nine, ie,
about 50MHz.

Apart from the superb electrical per-
formance and small size, one other nice
point is that every pot on the boards is
clearly marked — mic gain, dev, squelch,
etc. Brilliant. This rig carries the Hugh
Allison seal of approval, so remember
the name, Redicom MX4100.

&

Ceramic filters (fransfilters)

These things have been around now
for some time, | encountered my firstone
twenty years ago in a ‘Mohican’ Heathkit
receiver. They are used to shape the
response of the IF.

In comes a ten-year-old home stereo
system with built-in AM and FM tuner.
The complaint was that the AM section
didn’twork; it had slowly faded away over
aperiod of about aweek. Stamped inside
was a little label that said ‘IF 455kHz’, and
‘455’ written on the ceramic filter tended
to confirm it.

Audio stages were working, ditto the
AM mixer/oscill