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w 

584 HAGLEY ROAD WEST, OLDBURY, WARLEY 
B68 OBS (QUINTON, BIRMINGHAM) WEST MIDS 
Tel: 021-421 8201/2 (24 HR ANSWERPHONE 

RWC SPECIAL OFFERS VISA 

PLEASE ASK ABOUT THE RWC CREDITCARD 
AVAILABLE NOW VIA LOMBARD TRICITY 

R.W.C'S BARGAIN WINDOWS ONCE ONLY OFFERS 
YAESU FT29OR 

£349 
With free variable 
power supply, worth 

over £40.00. 
While stocks last. 
Charger & Ni-Cads 

£19.98 e 
WHILE STOCKS LAST 

TURN THAT BEAM 

KOPEK ROTATORS 

50KG 
LOAD-
ING 

FULL 1 YEAR WARRANTY 
OUTSTANDING VALUE 

£38.50 

t. imr•k 
0000 QUALITY 
F1ELD-STRENGTH 
VSWR METERS 

IN- LINE 
DESIGN 
WORK VERY 

t 
WELL ON 2 
METRES 

C9.50 be poet 
ONLY 50 AT THIS PRICE 

VARIABLE BENCH POW Ei SUPPUES 

0 to 15 Volts, 
3 Ampere. IC Protected 
Normally over £40.00. 

RWC SPECIAL AT £19.50 
(+ £2.50 P&P). 

60 Only, UNREPEATABLE 
OFFER. GET YOURS 

QUICK. 

NEW RANGE 
OF LINEAR 

AMPLIFIERS FROM 
RAYCOM LTD 
SEND SAE 

FOR FULL DETAILS 

10 METRE KIT 
LCL 2740 

& DNT 40FM COMP 
2 CRYSTALS 

1 CRYSTAL FILTER 
2CAPACITORS & FULL 

INSTRUCTIONS 
RWC BEST SELLER, 
STILL ONLY £12.96 

plus £1 .00 p&p 

AM-
FM 

'R.W.C. Special' Revco RS 2000 Est 
Coverage 150.179 380-520MHz 

THIS PRICE INCLUDES 
*70 MEMORIES 
'AC-DC SUPPLY 
'AUTO SEARCH 

'LOCK PRIORITY 

Plus usual functions 

£199.00 Es-Oemo "Final Reduction" 

% OVER % 
2 METRE COLI NEAR 
BASE ANTENNA, 

TERRIFIC VALUE, 
ONLY £35.98, 
INCLUDING 5 STAR 

CARRIAGE TO YOUR 
DOOR. 

ANOTHER RWC SCOOP PURCHASE. REGENCY 
HX-2000E HAND HELD SCANING RECEIVERS - 
HIGH QUALITY, EXCEPTIONAL SENSITIVITY - 
FREQUENCY RANGE 60-89 MHz, 118-174 MHz 
AND 436-525 MHz, AM AND FM 

• SPECIAL OFFER £235.00 £3.00 pap 
• SCAN AND SEARCH 

RA7CON WPM 111001PICAT1011 PON YAWN eT78708 He 
MOBILE FIT THIS MOD YOURSELF, AND HEAR THE DIFFER-
ENCE. ELIMINATES VCO GLITCH, IMPROVING VFO TUNING, 
AND AS AN ADDED BONUS. INCREASES TUNING SPEED TO 
50KHz per DIAL REVOLUTION. SELECTABLE ON 500KHZ STEP 
SWITCH. C29.80, post Free, FOR TESTED COMPLETE PCB AND 
FULL INSTRUCTIONS. SEE AD IN JUNE AMATEUR RADIO. 

WANTECI-

FT225R D. 
IC202E S. FRG-7 
IC2E. TR2300 BEST 
PRICES PAID-

WORKING OR NOT 

THE AMAZING 
NEW 
ARM MULTI-
P6+ VHF-UHF 
MOBILE 
ANTENNA, 
THE 
MOST VERSA-
TILE 
ANTENNA 
EVER MADE. 
ONLY £34.50 

£2.50 P&P. 
Colinear 
element 
£4.75. 

••111111EMINERIA 
1100177MIAMPURERS' 

EX-Ce. BRAND NEW, 
RETUNED. UP TO 25/30 
WATTS OUTPUT FROM 

YOUR 10 METRE 
CO VERTED C.B UNIT 

Cle.80 

--. • 

THE 
BEST 

METER 
WAA VE 

UST 

'''FoR ALL VH F 

cS2T4A9T510ineNS 

SEND SAE 
OR PHONE NOW 
FOR CATALOGUE 
AND THE FAMOUS 
RWC COMPUTER 

UPDATED 
SECONDHAND 

LIST. 

RWC'SHB9C11 
2 V'rs £6.99. 
-20,5C5.99 
ros .8, r,CT 
£1.00. 

POWER 
1110OULES 

FOR FDK 
11111 YAESU 

ICOM TRIO 
'ETC EG 25W 2 MTRE 
WRITE FOR 
FULL LIST 
FROM £35.00 

PIE POCK ETPHONE 
TRANSMITTERS & 

-RECOVERS 
ABSOLUTELY AS NEW, 
AUMADY ON 70 CMS. 

(431.000 and also 447 MHz) less 
cases. SOME RECEIVER 
CASES AVAILABLE 

£10.00 each, InoludIng poet 

TRAVELLING JIM 

STEEL 
QUAD 

SPIDERS 
FOR 2 ELE 

QUAD AERIALS 
ONLY £19.50 

SMC CBA 
10/11 METRE 

BASE ANTENNA 

£19.50 
SMC iivii 

BASE ANTENNA 
£27.50 

HIGH 
QUALITY RUGGED 
GUTTER MOUNTS 
USEABLE ON ALL 

SORTS OF 
ANTENNAS 

ONLY £4.98 £1.00 

P&P 

HI-Q 
BALUNS 
£10.00 

HI-Q INSULATOR 
TRAP-FORMER 

£9.99 

05RV HF MULTI- BAND 

DIPOLE ANTENNA 

FULL l2 SIZE 

SIZE C £12.95 

£14.95 

POST & PACKING 
FREE! 

DATONG 
AND DFtAE 

MORSE TUTORS 
£49.50 

EXCELLENT 
VALUE 

SUN MOBILE 
ANT.ENNAS 

FOR MOST BANDS 

2M-70cm 
10M-20M, 15M 

FROM £13.50 

70 COMMETRESSIMILE 
CAVITY FII.TERS 

BOTH RECEIVE AND 
TRANSMIT AVAILABLEt5.00 
each, IDEAL FOR REPEATER 

DIPLEXING 

ALWAYS 
A LARGE 
RANGE OF 

SECONDHAND 
EQUIPMENT 
IN STOCK 

SEND LARGE SAE 
FOR LATEST LIST 

HF AERIAL TRAPS 

G8KW•W 3DZZ TYPE 
HIGH 

OLJALIP, 
7 1MHZ 

ULU PAIR POST FREE 

CCTV LENS 

39MM JAP 
C TYPE 
FIXING 
16mm 
FOCAL 
LENGTH 

£7.50 £1 00 P&P 

YAESU FT102 
AM FILTERS 
XF 8.2 GA 

YAESU 

£19.50 

RF TRANSISTORS 
OVER 
20.000W 
IN STOCK 
FOR ALL 

HF/VHF/UHF RADIOS 
EG 

2SC 1947 £7.50 
2SC 2290 £24.00 

»WATT MANY LOADS 
1100 WATTS INTERMIT-
TENT) WITH LEAD AND 
PL259 CONNECTOR 
ONLY £ 15.00 INCLUDING 
POST. ALL TERMINA-
TIONS SILVER PLATED 

HUGE RANGE 
OF AZTEC 
ANTENNAS 
PHONE NOW 
FOR FULL 

LIST!! 

YAESU 
FT101ZD 
AM UNITS 

ON LY£5.00 

HEAVY DUTY 

MAGNETIC MOUNT 
S0239 MOUNT 
3M COAX - 
PL259 
SPECIAL 
PRICE £8.96 

All offers subject to availability on a first come first served basis. Prices subject to change without notice, all correct at 
time of going to press, E&OE. TERMS: No COD. Barclaycard and Access accepted. Post free over £50. under £50 add 
£2.50 post and handling, unless stated. Please send SAE with all enquiries and for latest secondhand list.  
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PHONE 
0474 813225 
AND FROM 

1.8.85 
0474 60521 

1 P.M. COMPONENTS LTD 
(UNTIL 1.7.85) SELECTRON HOUSE, WROTHAM ROAD 
MEOPHAM GREEN, MEOPHAM, KENT DA13 OQY 

TELEX 
966371 
TOS PM 

INTEGRATED CIRCUITS 
AN124 2.50 
AN2140 2.50 
AN239 2.50 
AN240P 2.80 
AN264 2.50 
AN612 2.15 
AN362L 2.50 
AN7140 3.50 
AN7145 3.50 
AN7I45M 3.95 
AN7150 2.99 
BA521 3.35 
CA1352E 1.75 
CA3396 0.46 
CA31232 1.95 
CA31401 1.15 
2776016 2.50 
HA1339A 2.95 
HA1366W 2.75 
HA1377 3.50 
HA1156W 1.50 
HA1551 2.96 
LA1230 1.95 
LA4102 2.95 
LA4140 2.96 
LA4031P 1.95 
LA4420 1.95 
LA4430 2.50 
LA4400 4.15 
LA4422 2.50 
LA4481 3.96 
LC7120 3.25 
LC7130 3.50 
LC7131 5.50 
LC7137 6.50 
LM1011 3.15 
LM3242 0.46 
LM380N8 1.50 
LM380N8 1.76 
1M3837 2.95 
• LM390N 3.80 
M51513L 2.30 
M5155L 2.95 
M51521L 1.50 
MI33712 LOO 
MB3756 2.50 
MC1307P 1.00 
MC1310P 1.96 
MC1327 0.95 
MC13270 0.96 
MC1349P 1.20 

SEMICONDUCTORS  

ne1,1.1,.U1' O.» 

MC1351P 1.80 
MC1357 2.35 
MC1358 1.68 
MC14518CP 
7.50 
MC1495 3.00 
MC1496 1.28 
MC145106P 

7.96 
MC1723 0.50 
MC1357 3.75 
MC3401L 2.50 
ML2318 1.78 
ML232B 2.50 
MSM5807 8.79 
PLLO2A 5.75 
SAA500A 3.50 
SAA1025 7.25 
SAS.560S 1.75 
SAS5705 1.75 
SAS580 2.85 
SA/SB/T1L1 

1.00 
SL901B 7.96 
SL917B e.es 
SL1310 1.80 
SL1327 1.10 
SL13270 1.10 
SN78003N 3.96 
SN78013N 3.96 
SN78023N 3.96 
SN76033 IV 3.95 
SN76110N 0.89 
SN76115N 1.25 
SN76131N 1.30 
SN7622130N 

2.95 
SN78227N 1.05 
SN76533N 1.68 
SN76544N 2.68 
854765705 1.00 
$84 766505 1.15 
SN766605 0.90 
STK014 7.06 
STK015 5.95 
5110043 9.50 
STK415 7.96 
STK433 5.95 
STK43.5 7.95 
SYK417 7.95 

STK439 7.96 
STK461 11.50 
TA706IAP 1.50 
TA7108P 1.60 

TA7120P 1.66 
TA7129P 2.50 
TA7139P 1.50 
TA7137P 1.00 
TA7178AP 2.96 
TA7193P 3.96 
TA7203 2.96 
TA7204P 2.18 
TA7205AP 1.15 
TA7222AP 1.90 
1617227P 4.25 
TA7310P 1.90 
TA7313AP 2.96 
TA73146 2.95 
TA7137P 1.00 
1A73146 2.95 
TA7321P 2.25 
TA7809P 3.95 
TA7611AP 2.96 
TAA310A 1.95 
TAA320A 1.95 
TAA350A 1.06 
TAA550 0.26 
TAA570 1.98 
TAA81318 1.95 
TAA700 1.70 
TBA120AS/13/-

1.00 
TBA395 1.50 
TBA396 0.75 
TBA440N 2.55 
TBA48210 1.25 
TBA510 2.50 
1845100 2.50 
TBA520 1.10 
1845200 1.10 
TBA530 1.10 
TBA5300 1.10 
TBA540 1.25 
TBA5400 1.35 
TBA5500 1.95 
TE1A560C 1.45 
TBA5600 1.45 
TBA570 1.00 
TBA641Al2 

3.60 
TBA65161 2.50 

AAY12 
AC128 
AC127 
AC128 
AC128K 
AC141 
AC141K 
AC142K 
AC178 
AC176K 
40187 
AC187K 
AC188 
AC188K 
AD142 
AD143 
AD149 
AD181 
AD162 
AD161/2 
AF128 
A6114 
AF121 
A6124 
AF125 
/16126 
AF127 
AF139 
AF150 
AF178 
AF239 
AU105 
AUI07 
AU110 
AY102 
BC107A 
BC10713 
BC108 
BC108A 
BC108B 
BC109 
BC109B 
130109C 
BC114A 
BC116A 
BC117 
BC119 
BC125 
BC139 
BC140 
BC141 
BC142 
BC143 
BC147A 
BC147B 
, BC148A 
13C14813 
BC149 
BC153 
BC157 
BC158 
13C159 
BC1131 
BC170B 
BC171 
BC171A 
BC171B 
BC172 
BC172B 
BCI72C 

- BC1738 
:174 
BC174A 
BC177 
.BC176 

0.26 
0.45 
0.20 
0.28 
0.32 
0.28 
0.34 
0.30 
0.22 
0.31 
0.25 
0.28 
0.25 
0.37 
0.79 
0.82 
0.70 
0.29 
0.39 
0.90 
0.80 
1.95 
0.630 
0.66 
0.35 
0.32 
0.55 
0.40 
0.80 
1.96 
0.42 
4.50 
3.60 
3.60 
2.95 
0.11 
0.11 
0.10 
0.11 
0.12 
0.10 
0.12 
0.12 
0.09 
0.18 
0.19 
0.24 
0.25 
0.20 
0.31 
0.25 
0.21 
0.24 
0.12 
0.12 
0.09 
0.09 
0.09 
0.30 
0.12 
0.09 
0.09 
0.28 
0.18 
0.09 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.09 
0.09 
0.15 
0.16 

8C182 0.10 80238 0.40 
BC182LB 0.10 BD242 0.68 
13C633 0.10 80246 0.75 
BC183L 0.05 130378 0.32 
BC184LB 0.09 190410 0.65 
BC204 0.10 BD434 0.65 
BC2078 0.13 BD437 0.75 
BC20813 0.13 BD438 0.75 
BC212 0.09 Bps20 0.88 
BC212L 0.09 80538 0.68 
BC212LA 0.09 130597 0.98 

BC213 0.09 80701 1.25 
BC213L 0.09 90702 1,29 
BC214 0.09 90707 0.50 
BC214C 0.09 250)(32 1.50 
BC214L 0.09 I3F115 0.35 
BC2378 0.09 136119 0.65 
BC238 0.09 136127 0.39 
BC239 0.12 136154 0.20 
BC251A 0.12 BF158 0.22 
BC252A 0.15 BF160 0.27 
BC258 0.25 216167 0.27 
BC258A 0.39 BF173 0.22 
80284 0.30 BF177 0.38 
BC300 0.30 BF178 0.2e 
80301 0.30 BF179 0.34 
8C303 0.26 BF180 0.29 
BC3078 0.09 86181 0.29 
BC327 0.10 8F1 82 0.29 
BC328 0.10 BF1133 0.29 
BC337 0.10 196184 0.28 
BC338 0.09 136185 0.28 
BC347A 0. 13 136194 0.11 
BC461 0.35 136195 0.11 
80478 0.20 96196 0.11 
BC527 0.20 136197 0.11 
BC547 0.10 BF198 0.16 
130548 010 BF199 0.14 
BC549A 0.10 86200 0.40 
BC550 0.14 BF241 0.15 
BC557 0.08 BF245 0.30 
BC557B o.oe 86257 0.25 
BC558 0.10 96250 0.29 
BC639/10 0.30 96259 0.29 
BCY33A 1.60 86271 0.26 
00115 0.30 136273 0.18 
80124P 0.59 86336 0.34 

80131 0.42 96337 0.29 
BD132 0.42 BF338 0.32 
BD133 0.40 BF355 0.37 
BD135 0.30 BF362 0.38 
BD136 0.30 BF363 0.65 
80137 0.32 BF371 0.25 
80138 0.30 BF354 0.19 
BD139 0.32 BF422 0.32 
80140 0.30 BF423 0.25 
80144 1.10 BF457 0.32 
801500 0.29 6F458 0.343 
BD159 0.65 BF457 0.68 
130160 1.60 BF595 0.23 
80166 0.55 BF597 0.26 
80178 0.72 BFR39 0.23 
80182 0.70 BFRIO 0.23 
80201 0.93 BFR81 0.25 
BD202 0.65 BFR88 0.30 
BD203 0.78 BFR90 1.50 

80204 0.70 BF R91 1.75 
80222 0.46 BFF42 0.38 
BD223 0.59 BFT43 0.38 
BD225 0.48 BFW61 0.80 
BC232 0.35 BFW92 0.85 
80233 0.35 BFX29 0.30 
80234 0.35 BFX84 0.29 
B0236 0.49 BFX85 0.32 
EID237 0.40 BFX88 0.30 

TBA 720A 2.45 
TBA7500 2.56 
TBA800 0.85 
TBA810AS 1.68 
TBA810P 1.88 
TBA820M 0.75 
TBA8200 1.48 
TBA990 2.50 
TBA920 1.55 
TBA950/2X 

2.33 
TBA990 1.49 
TBA9900 1.49 
TCA270 1.60 
TC427060 

1.50 
TCA650 2.50 
TC4800 2.95 
TCA8305 1.96 
TCA900 2.50 
TCA940 1.65 
TDA440 2.20 
TDA1001 1.96 
TDA10024 1.96 
T0410034 3.96 
TIDA10044 5.95 
TOA1006A 2.50 
TDA1010 2.15 
TIDA1035 2.50 
TDA1037 1.96 
TDA1044 2.15 
TDA1170 1.95 
7D/11190 2.15 
TDA12700 3.95 
TDA1327 1.70 
TDA2002 1.95 
TDA2003 2.95 
1042010 1.95 
TDA2020 2.138 
TDA2030 2.80 
7042140 3.95 

. 1042151 1.95 
TDA2160 2.50 
TDA2190 3.95 
1042521 3.25 
TDA2522 1.95 
TDA2523 2.95 
7042524 1.55 
TDA2530 1.98 
1042532 1.95 
TDA2540 1.95 
TDA2541 2.1 5 
1042560 2.1 5 
TDA2571 2.96 

TDA2581 2.95 
TDA2582 2.95 
TDA2593 2.95 
1042950 6.50 
TDA2610 2.60 
TDA2611A 1.95 
1042640 3.50 
TDA2680A 2.75 
TDA2690 2.45 
TDA3310 2.95 
TDA4800 2.50 
TDA9503 3.15 
TDA3560 3.95 
TEA1009 1.35 
UPC566H 2.95 
UPC575C2 

2.75 
UPC1025H 

1.95 
UPC102131-1 

1.0e 
UPC1032H 

1.50 
UPC1156H 

2.75 
UPC1158H 

0.76 
UPC1167C2 

1.86 
UPC11131H 

1.28 
UPC11132H 

2.96 
UPC1185/1 

3.96 
UPC11916 1.50 
UPC1350C 

2.05 
UPC1353C 

2.45 
UPC1365C 

3.95 
UPC2002H 

1.94 
555 0.35 
556 o.eo 
723 0.50 
741 0.35 
747 0.50 
748 0.35 
7908 0.60 
7505 0.615 
7812 0.65 
7815 0.66 

BFX88 0.25 TIP32C 0.42 
BFY50 0.21 TIP33C 0.95 
BFY51 0.21 TIP3413 0.06 
BFV52 0.25 TI P414 0.45 

B LF Y04983 01.:77 73 T T 11 P2C 0 P 441 C 0 ;41 B  
136100 0.25 TIP47 0.66 
BR101 0.49 719120 0.50 
95103 0.55 TIP125 0.65 
95303 0.96 TIP142 1.78 
9504443 1.16 712,146 2.79 
65039 0.45 TIPI81 2.95 
51166/3020.85 Ti 92955 0.80 
81106 1.49 7163856 0.55 
8116 1.20 71591 0.20 
BT1 19 3.15 TV106/2 1.50 
51120 1.56 ZRF0112 16.50 
BU105 1.98 2N1100 6.60 

53724 112521417711 592N113°1 30 81 01 ..35 13U  

BU125 1.25 242219 0.28 
BU126 1.50 2N2905 0.40 
BU204 1.88 2613060 0,40 
63205 1.30 2N3054 0.59 
8Un8 1.30 2N3055 0.62 
83208.4 1.52 
63208D 1.65 2N2N33 0. 

82 632580 0..11 22 

BU326 1.20 
BU326S 1.50 22NN33700704 0.0.12 0 

BU407 1.24 2843708 0.12 
BU500 2.28 2613929 0.12 
BU508A 1.55 2843733 9.80 
83525 1.90 21.43723 2.78 
BU807 2.25 2843792 1.36 
BUT20 2.15 2844295 3.50 
BUT6913 1.70 2,14427 9.98 

MJ 3000 1.88 2N4444 1.18 
MJE340 0.40 2845294 0.42 
M36350  N 
MJE520 0.48 22N6252 0 0..51 
MJE2955 2N5485 0.45 
MPSA13 0.29  2N5496 0.95 
MPSA92 0.30 ggA329 0.98 
MRF237 4.95 2g4715 0.60 
MRF450A 25C495 0.80 

13.96  
MRF453 17.50 2SC496 0.80 

2SC931D 0.95 
MRF454 26.50  M 2SC10913 0.80 
R6455 1 7.50  
M 2SC1106 2.60 
R6475 2.50  M 2SC1172Y 2.20 
R6477 10.00  

0C16W 1.96 2SC1173 1.16 
2SC1306 1.00 

0023 1.5° 2SC1337 1.50 
0028 2.25 2SC1364 0.50 
0036 225 25C1449 0.50 
0042 0.78 2SC1678 1.28 
°014 0.78 2SC1909 1.4s 
0045 0.54 2SC1945 2.60 

OC70 025 2SC1953 o.se 
0071 0.85 2SC1957 0.90 

0073 0.95 2SC1959 Les 
0031 0.80 25C2029 1.18 
0C16151 2.50 
R200813 1.46 2SC2029 1.98 

2SC2078 1.45 
__R201013 125 2502091 o.as 
",” 020 2502098 2.95 
62323 020 2502166 1.95 
62540 2.45 25 
RC/118334 0.90 2SCC2233" 80 71 00.36 
6°A18335 0.80 2509310 0.95 
S20500 025 IS13234 0.50 
SKE6F 1.45 2S03252 1.85 
TIP29 0.40  3N211 1.95 
TIP29C 0.42  
T I P30C 0.4.3 35K88 0.95 

TIP31C 0.55 

NEW BRANDED CATHODE RAY TUBES- P1•ase 80. additional £3 29, tube tor carnage 
A1865/20 
AW36.11 
CSAE822W 
CME822GH 
CME1428GH 
CME1428W 
CME1523W 
CME1431GH 
CME1431W 
CME202GH 
CME2024W 
CME2325W 
CME3128W 
CME3132GH 
CME3155W 
CRE1400 
CV429 
CV1450 
CV1526 
07/2116 
CV2191 
07/2993 
CV5119 
CV5320 
CVX31312 
09-110011 
D10-210011 
D10-2100H58B 
D10-230031 
010-2300M 
010/293GY/90 
013-311011 
013-33GM 
013-47014/26 
O13-470H 
O13.6101125 
O13410M/26 
1313-450014/01 
013-471014/26 
O1343000M 
013410014 
O1361113H 
0154110M 
1313-630011 
D14450011 
O14-15013M 
014-1720H/84 
O14-1793R 
014-1720V 
D14473E111 
O14-1730M 

MSS 
£25.50 

MIS 

£34.80 

6538 

£40.30 

66.00' 
25.00 
19.00 
26.00 
441.00 
30.00 
39.00 
39.00 
39.00 
45.00 
441.00 
48.00 
46.00 
46.00 
46.00 
25.00 
es.00 
33.00 
19.00 
15.00 
19.00 
15.00 
85.00 
85.00 
55.00 
39.50 
45.00 
55.00 
35.00 
35.00 
65.00 
49.50 
49.00 
00.00 
85.00 
85.00 
85.00 
66.00 
56.00 
59.00 
59.00 
59.00 
59.00 
59.00 
75.00 
75.00 
59.00 
84.00 
66.00 
06.00 
53.00 

nts, 'saw - 
D14481011/98 
D14-1810.1 
014-1810M 
014-11310 M50 
014-1820H 
O14-2000E 
O14-2000A/50 
D14-200051 
D14-2100H 
D14-2701311/50 
O14-310W 
014-32013H/82 
014-3400H/KM 
O14-340KA 
O16-100011 
018-1000H/65 
1118-100GH/67 
O16-100G H/79 
016-10001197 
018-1800H 
021-10GH 
0137.38 
1313718 
DG7 5 
007,32 
DH3.91 
13117.91 
DP7.5 
DP7.6 
O11113.78 
F16-1010M 
F16-101LD 
621-130(3R 
621-130LC 
631-100M 
F31-10GR 
F31-10LC 
631-1OLD 
631-12LC 
631-121.0 
F31-13GR 
631-131.13 
631-1310 
641-123LC 
641-1411G 
641-1421C 
M7-120W 
M14-10021M 
M14.100LC 
M17-151GVR 
.1 x_1 xx 

RR lan 

86.00 
58.00 
83.00 
159.00 
89.00 
89.00 
85.00 
78.00 
75.00 
75.00 

110.00 
85.00 
45.00 
45.00 
66.00 
69.00 
68.00 
09.00 
65.00 
69.00 
55.00 
35.00 
66.00 
$5.00 
43.00 
55.00 
45.00 
315.00 
38.00 
35.00 
78.00 
75.00 
75.00 
75.00 
75.00 
75.00 
75.00 
75.00 
75.00 
75.00 
75.00 
76.00 
78.00 
155.00 
1815.00 
155.00 
19.00 
46.00 
45.00 
1 7 5.00 
TR "IA 

M19- 103W 
M23-110GH 
M23-1120M 
M23-112GV 
M23-112GW 
M23-112KA 
M23-112LD 
M24-120GM 
M24-120LC 
M24-120WAR 
M24-121GH 
M26-12GH 
M28-131C 
M28-1310 
M28-136R 
M28-13136 
M28-133GH 
M31-101GH 
M31-182GR 
M31-1820V 
M31-184W 
M31-184GH 
M31-164P31 
M31-188W 
M31-1900H 
M31-190013 
M31-190LA 
M31-19106 
M31-220W 
M31-270GY 
M31-271P31 
M31-271GW 
M31-271W 
1•438-141W 
M36-17010 
M38-10308 
M38-120W 
M38-120WA 
M38-121(3HR 
M38-121LA 
M38-1220W 
M38-140LA 
M38-142LA 
M38-341P31 
M38-344P39 
M40-120W 
M43-12L0/01 
M44-120LC 
M44-120GR 
M50-120GH 
M50-120GR 

55,00 
55,00 
55.00 
56.00 
55,00 
55.00 
55.00 
59.00 
59.00 
59.00 
55.00 
55.00 
49.00 
49.00 
49.00 
55.00 
55.00 
55.00 
55.00 
53.00 
85,00 
65.00 
65.00 
69.00 
55.00 
55.00 
55.00 
53.00 
59.00 
65.00 
65.00 
63.00 
65.00 
75.00 
75.00 
65.00 
65.00 
65.00 
68.00 
65.00 
65.00 
65.00 
63.00 
65.00 
63.00 
59.00 
ea.00 
65.00 
66.00 
'&00 
48.00 

VIDEO SPARES 
MEADS 

Suitable fo Ferguson 3600, 3601, 
3606, 3V16, 3V22, 3V23. 3V24, 37/29, 
3V30, 37/31, 8903 and many JVC, Akai, 
Nordmende. Tel& unken. 

Suitable for National Panasonic' 
NV333 340.2000, 3000. 7000, 72CO, 7500. 
8170, 13400, 8600, 88106. 9620, 
Blaupunkt RTV 100E, 200, 202, 211, 
222 322. RTX100, 200, 224. 

Suitable for Sony C5, C8, C7, 8000, 
8080 Toshiba V5470. 7/8600, V8700. 

* Video head cleaning tape (VHS 
Auto Wet/Dry) £3.50 

*Video Heed Aerosol Cleaner £0.80 
* Video Copying lead and connec-
tor kit 'ZV' £7.96 

DIODES 
AA119 0.58 87210-300 0.33 N23B 2.96 
BA115 0.13 87/223 0.90 N23C 2.96 
13A145 0.16 BY298-400 0.22 N23ER 2.98 
84148 0.17 BY299-800 0.22 N23WE 2.95 
134154 0.06 BYX10 0.20 144001 0.04 
BA156 0.15 BYX36-15013 N400.3 0.04 
BA157 0.30 0.20 N4004 0.05 
BAX13 0.04 BYX38-60021 N4005 0.05 
BAXI6 0.06 0.00 N4007 o.oe 
2181058 0.30 BYX55-6000.30 N4148 0.02 
81151 0.79 BYX71-600 1.10 N4448 0.10 

0.10 BZX61 0.18 N5401 0.12 
67/127 0.11 BIY88 0.10 N5402 0.14 
87133 0.15 BIY95C30 0.35 N5403 0.12 
83'164 0.45 CS4B 4.50 55406 0.13 
87/879 1.20 CS1OB 8.45 845407 0.16 
87/179 0.63 0447 0.09 145406 0.16 
131122 0.56 0/190 0.05 1744 0.04 
87/184 0.35 0A91 o.oe 77923 0.1s 
87/199 0.40 0495 o.oe 112002 0.10 
87/206 0.14 04202 0.10 
BY206-800 0.33 1N2106 2.95 

LINE OUTPUT 
TRANSFORMERS 

DECCA 100 7.95 
DECCA 1700 MONO 0.95 
DECCA 1730 8.90 
DECCA 2230 8.25 
GEC 2040 8.95 
GRUNDIG 1500 15.45 
GRUNDIG 5010-8010 
2222,5011-6011 1 3.4 5 
ITT CVC20 8.20 
ITT CVC30 8.25 
PHILIPS G8 8.50 
PHILIPS C9 5.99 
PHILIPSG11 13.39 
PYE 725 10.95 
fiBM 720A 12.40 
TANDBERGE 90 1 1.1 5 
TELEFUNKEN 711A 1 1.1 5 
THORN 1590 9.50 
THORN 8030 920 
THORN 9000 9.95 
THORN 9800 22.40 
THORN MAINS 
TRANSFORMER 300C 3500 9.70 

»MERU» EQUIPMENT 
25W Ante( Iron 4.59 
Weller Instant Heat Gun 1 1.30 
240VWeller Marsrnan 4.74 
1/2  Solder 60/40 6.95 

58000 aula. eirrs 
Akai VS9330/9500/9600 
Ferguson 3V 16  
JVCHR 3330/3600  
JVC 11R 3360/3860  
Panasonic NV30)  
Panasonic NV 20008  
Panasomc NV 30008  
Panasonic NV 71000  
Panasonic NV 86008/8810BN011 

£0.75 
Sanyo VTC 559) £0.75 
Sanyo VTC 9300 £0.75 
Sanyo VTL 9300P £0.90 
Sharp VC 6300 £0.75 
Sharp VC 7303 £3.75 
Sharp VC 8300 £0.75 
Sharp VC 8300 £0.75 
Sony SL 300013 £0.75 
Sony SL 8000/8050 £4.50 
Sony SI_ C7/J7 £4.00 
Toshiba V7540 £4 

M50-120GV 
M50-120LC 
M61-120W 
S6AB 

SSE4/420-BP3P.71AL 
SE42BP31 
SE52AP31AL 

S9:4':87F5P31 

T9415086 V LC 
V5004GR 
V5004LD 
V6001GH 
VV6:71DP31 
V6008GH 

VV6°60434CWLAA 

V,V0V60666°64: 09G2CGBPLR3HA1 
06070P31 
V7016A 

V7031GH 
V7031/67A 
V7035A 
V7037GH 
V8004GR 
V8006GH 
V8010A 
VCR139A 
28P1 

343608PPP11 
36/013M 

537;11 
5BHP1 
5BHP1FF 
5E11-1P31 
,53CE0P71/2 

1313P1 
13BP4 
17IDWP4 
32J/1085 
15130/8813/1390/89L 
1273 

0 15 1 1564 
£4.50 1844 
£22444..c0 2050 9:8444,2,57E1001: 

£315 95449 
0 .75 mom 
23 50 

UPI 1O1366 
Mono Head 
Auto Reverse 
Stereo Head 

68.00 
66.00 
75.00 
45.00 
45.00 
55.00 
55.00 
88.00 
56.00 
55.00 
65.00 
65.00 
58.00 
59.00 
69.00 
65.00 
59.00 
59.00 
69.00 
59.00 
49.00 
65.00 
55.00 
55.00 
55.00 
49.00 
65.00 
59.00 
59.00 
59.00 
49.00 
45.00 
55.00 
55.00 
65.00 
11.50 
9.00 

11.30 
11.50 
30.00 
55.00 
18.50 
9.00 

30.00 
30.00 
30.00 
10.00 
39.00 
13.50 
17.50 
25.00 
69.00 
15.00 
39.00 
39.00 
45,00 
75.00 
80.00 
75.00 
75.00 
70.50 

1.60 
3.80 
264 

MJC711043/7r..51. 
9677M 22.00 
P4231BAM 18.00 
XP1002 20.00 
XP11171.4 24.00 
XP42040 36.00 
9524H MOO 

Et5D 5.80 
B7G 0.26 
B7G SKTD0.26 
B8G 0.38 
1381-1 0.70 
B9A 1.80 
B9ASKTD 0.40 
B9G 0.75 
8100 0.20 
131313 0.60 
21144 3.00 
122fin CRT 

0.116 
Nuvistor aape 
Octal 0.311 
SK610 84.00 
UX5 1.71 
UX7 1.76 
Valve Can 0.30 
8 Pin Dil 0.14 
1/P1,11311 0.18 
18 Pin Dil 0.17, 
18Pin Dil 0.18 

141112W01/118 RI:3137010 

4 Watt 2114-10K 
7 Watt 1147-22K 

11 Watt 1R5- 15K 
17W861R-151( 

MIER DIODES 
BZX61 0.15 

6V2 7V5 8V2 9V1 10V 
119 12V 13V 15V 16V 
18V 20V 22V 2IV 27V 
30V 33V 36V 39V 47V 
51V 56V 68V 75V 

•r(88 0.07 
2V73V3V3366369463 
467 561 566 662 668 
765 662 961 106 11V 
12V 136 15V 186 20V 
246 27V 30V 

BIT MUMMERS 
ITT CVC20 
ITT CVC30 
PHILIPS 08 550 
RANK T204 
THORN 3000/3500 
THORN 8500 
THORN 9000 
UNIVERSAL TRIPLE R 

6.35 
6.35 
6.96 
6.91 
7.67 
5.50 
6.00 
8.45 

REPLACEMENT ELECTROLYTIC 
CAPACITORS 

DEC CA 30(400-4007350V) 2.85 
DECCA 90/100 ( 400/350V) 2.99 
DECCA 1700 I200-200-400-350V ) 3.55 
GEC 2110 (6C0/300V) 2.25 
ITT CVC20 (220/400V) 1.80 
PHILIPS G8 (603/300V) 2.25 
PHILIPS G9 (2200/63V) 1.19 
PHILIPS G11 (470/250V) 2.35 

6071147101111TER8 
STANDARD VERTICAL POTS 0.12 
MIN VERTICAL POTS 0.12 
STANDARD HORIZONTAL POTS 

0.12 
MIN HORIZONTAL POTS 0.12 
CONVERGENCE PRE-SETS 0.30 
SLIDERS LOG 0.48 
SLIDER LINEAR 0.48 

0.20 
0.20 
0.25 
0.30 

THERMISTORS 
VA1040 
VA1056S 
VA1104 
VAT8650 
VA 097 

0.23 
0.23 
0.70 
0.46 
0.25 

BATTERIES 
7V Power Mike 

batteries 
16175 f:2 25 ea 
other prices on 

request 

SPANO & ND& 
HEAT SINKCOMPOUND 1.00 
FREEZE IT 0.96 
SOLDA MOP 0.64 
SWITCH CLEANER OIS 
WD40 1.211 
PUSH PUSH MAINS SWITCH 
(DECCA. GEC, RANK, THORN 
ETC) 1.02 
PYE IF GAIN MODULE 8.99 
ANODE CAP (27ICV) 0.59 

PUSH SUTTON laUTS 
DECCA. ITT, CVC20 6 WAY 7.95 
ITT CVC5 7 WAY '00.1 9 
PHILIPS 08155016 WAY 14.49 

VAIOCAP TUNERS 
ELC1043/05 MULLARD 
ELC1043/06 MULLARD 
U321 
U322 

8.65 
8.55 
8.25 
8.25 

2011M ANTI SURGE FUSES 
100MA-801V , 15p each 
1A-5AMP 12peach 

2021M QUICK BLOW .1.1SES 
100MA 8p•sch 
200MA-5AMP 5p ...Bch 

4 please mention AMATEUR RADIO when replying to any advertisement AUGUST 1985 
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LONGLEAT 

Looking at the traders one could , 
either assume that things were going 
very well or that they'd had more than 

enough time in the beer tent! 

While putting in a lot of work for the Radio 
Amateur Invalid and Blind Club, Brian 

and Cathy G1CQJ were celebrating their 
6th wedding anniversary 

6 

911•••••.•": 

Ex-computer power supplies were 
one of the real bargains to be had. 
If there are any left you can find 

them at: The Computer Junk Shop, 
Widnes, Lancs. Tel: (051420) 
4590. 

nr r tars 
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With an attendance of 
approximately 12,000 
amateurs, XYLs and children, 
the Longleat Mobile Rally can 
only be described as an 
undisputed success. 
The location was obviously 

ideal for the family OM with a 
beautiful house, safari park 
and other activities to keep 
his non-amateur family 
amused while he went in 
search of a new toy for 
himself. 

See what I mean about the grin! Morris 
Weinstock was stuck with this specimen after 

passing his Morse test. Congratulations Morris. 

Business on the trade 
stands seemed to be brisk 
and society stands recruited a 
host of new members. The 
Microwave Society, for 
example, enrolled thirty new 
members and sold everything 

they had! 
Congratulations must go to 

the RSGB City of Bristol 
Group for a job well dóne in 
the organisation of the event. 
We look forward to 

attending again next year. 

Morse tests were held on site; the location 
obvious from the huddle of nervous 
hopefuls outside. 70% of them needn't 
have worried however, as 27 out of the 33 
candidates walked away with a 
certificate and a benign grin. The tests 
were organised by the Bristol Group and 
the examiner was Gavin Williams 

MÛRI TEST e  
iurnsie 

- 

Judging by the concentration on their faces these 
two are trying to work out how to explain this 
acquisition to the XYLs 

The Ed seems to be confused here as she appears 
to be telling a fishing yarn to the Welsh contingent. 
How big was it?! 
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DIGITAL ELECTRONICS 
The highly successful 

Introducing Microelectronics 
package produced for the 
educational market by 
Educational Electronics 
Limited is now available to a 
broader market, being 
offered complete with the 
components, a circuit board 
and a 136-page course book-
let, all needed to conduct a 
wide variety of investigations. 
The course booklet, written 

by a leading authority on 
microelectronics, assumes 
no previous knowledge of the 
subject. It provides a self-
study guide to basic digital 
electronics and computer 
building blocks. 
The basic circuit board is 

cleverly designed to incorpo-
rate a range of features that 
enable the user to make rapid 
progress. It contains 4 IC 
socket pads, LED display 
diodes, a pulser button and a 
pulse clock'. Bit patterns can 
be set up using the integral 
bit set switches and the edge 

PHILIPS PM8154 

Available from Electronic 
Brokers is the new Philips 
PM8154 six-colour graphics 
plotter which features writing 
speeds of 400mm per second 
on the X and Y axes and 
200mm per second in all other 
directions. 
Features include elec-

trostatic paper hold-down, an 
accuracy of less than -±0.15% 
± 0.3mm, and a 0.1mm resolu-
tion. With a penlift frequency 
of five times per second, the 
PM8154 has a plotting speed 
of two characters per second 
and a positioning speed of 
60cm per second. 
The plotter accepts A4 for-

mat paper and has a plotting 
area of 230mm (X-axis) x 
180mm (Y-axis). A choice of 
interface options is available 
including IEC-625/IEEE-488 
and V24/RS232C. 
The PM8154 is supplied with 

a dust cover, six nylon tip 
pens and paper sheets. 
Optional accessories 

include a chart transport unit 
supplied with one roll of chart 

connector port can be util-' 
ised for further experiments 
using a microcomputer. 
The ideal medium for enter-

ing the world of electronics 
and digital micro-circuitry, in 
both academic and practical 

and supporting consumables. 
The plotter is ideal for a 

wide range of educational, 
engineering and business 
applications. 
For further information 

contact: Electronic Brokers 
Limited, 140-146 Camden 
Street, London NW1 9PB. 

FIRST CASTLE 
First Castle Electronics plc, 

with interests ranging from 
the consumer electronics 
industry to military and nuc-
lear markets, has formed a 
new company to handle the 
sales and marketing of five 
component manufacturing 
companies in its electro-
mechanical division. 
The new company is First 

Castle Components Limited, 
which is based at Thunders-
ley in Essex, and the Manag-
ing Director is Mr Mark Lee. 
The five companies which 

come under the First Castle 
Components umbrella are: 
Manby Electronics Ltd. the 
Lincolnshire-based company, 

terms, the Intro package is 
available at £59.50 inclusive of 
VAT, postage and packing 
from: Educational Electro-
nics Limited, 28 Lake Street, 
Leighton Buzzard, Beds LU7 
8RX. 

whose main business is pro-
ducing mains adaptors and 
PCB assemblies; 
Able Electrics Ltd, of Thun-
dersley, Essex, manufactur-
ers of commercial harnesses 

for the domestic appliance 
and automotive industries 
and mains leads with 
moulded-on plugs; 
Darstan Ltd, of Thundersley, 
Essex, producing capacitors 
and toroidal chokes for the 
automotive and consumer 
electronics markets: 
Ormandy and Stollery Elec-
tronic Components Ltd, of 
Brightlingsea, Essex, who 
make wound products and 
power systems for the electri-
cal, electronic and telecom-
munication industries; 
BRM Electronics Ltd, of Maid-
stone, Kent, who produce 
wiring harnesses for the elec-
tronic, telecommunications 
and domestic appliance 
markets. 
The new company's 

address is: First Castle Com-
ponents Ltd, 263 Church 
Road, Thundersley, Essex. 
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All the latest 
news, views, comment and 
developments on the amateur radio scene 

SPARK HAZARDS 

from the 
Engineering 
Council. 
Radio waves from high-

powered transmitters can 
sometimes cause sparks to 
form on metal structures 
(unintended receiving anten-
nas) located in a zone around 
the transmitter. Potentially 
hazardous conditions exist, 
for example, around oil and 
gas plants which are co-
incidentally located within 
the predicted ' hazard zone' 
around a radio transmitter. 
The purpose of the work is 

to determine viable safety 
margins within which trans-
mitters can be built and 
operated. This will be done by 
assessing the ' probabilistic 

The possibility that explo-
sions at major plants such as 
oil rigs could accidentally be 
triggered by radio waves is to 
be the subject of an investiga-
tion by academic staff at the 
University of Bradford. 
Dr Peter Excell, of the 

University's School of Stu-
dies in Electrical and Elec-
tronic Engineering, and Dr 
Alfred Keller, reader in 
industrial technology, have 
been awarded a £33,572 grant 

Science and 
Research 

factors' — in other words, the 
likelihood of an explosion 
occurring, since a number of 
conditions must simul-
taneously exist, such as 
appropriate orientation, a 
spark-gap of the correct size, 
and flammable mixture at the 
optimum concentration 
around the spark-gap at the 
time of the spark. 
A number of British Stan-

dards have been drawn up 
relating to ' hazard zones' 
around transmitters but these 
have proved unrealistically 
onerous for the needs of 
modern industry. This is 
because they have been 
based on the assumption that 
a number of unlikely events 
will occur simultaneously. By 
themselves, each of these 
events may be seen to be ' just 
possible', ie at the limit of 
reasonable probability. In 
fact, for a sequence of such 
events to occur simul-
taneously the probability 
would be so low as to be 
negligible compared with 
numerous other generally-
accepted risks: the costs 
involved in elimination of the 
radio-frequency hazard 
would be better spent on 
more urgent safety matters, 

such as improved scaffolding, 
or road safety. 
The philosophy of asses-

sing the overall probability of 
occurrence of a hazard, and 
comparing it with generally-
accepted risks, is well-estab-
lished in the chemical and 
nuclear industries but has 
never before been applied to 
radio-frequency hazards. It is 

hoped that, by using this 
approach, radio systems will 
be freed from some unneces-
sary restrictions, which may 
of themselves constitute a 
hazard to safety (eg restric-
tions on emergency radio 
transmitters on ships and oil 
rigs). 
Dr Excell has been conduc-

ting research into radio fre-
quency hazards since 1974 
and Dr Keller has specialised 
in reliability and risk for some 
thirty years, having previously 
worked in the nuclear power 
industry. Their current work 
at Bradford is likely to influ-
ence future safety standards 
for radio frequency hazard 
zones. At the same time, a 
group of related hazards will 
be studied, such as the 
possibility of radio signals 
from many sources (eg CB 
radio) setting off electro-

explosive detonators, or 
interfering with aircraft gui-
dance systems. 

PCB MOUNTING 
CONNECTORS 

Klippon's BL/SL connector 
range with screw termina-
tions for direct connection to 
PCBs has recently been 
improved. 

It now features tin- lead 
metal parts, captive screws 
and enhanced shaping of the 
moulding for better insertion 
of the male section into the 
female. 
Offering both vertical and 

horizontal connection facili-
ties and a coding system to 
ensure correct polarisation, 
the range will accept cabling 
up to 1.5mm2 . 
Type dependent, between 2 

to 15 poles, can be accommo-
dated. 
SL — the male connector— is 

offered with either open or 
closed ends, and has a vol-
tage rating of 250V ac and a 
current rating of 8A. 
For further details contact: 

Klippon Electricals, Power 
Station Road, Sheerness, 
Kent ME12 3AB. Tel: (0795) 
663322. 

COUNTER-TIMER 
A 100MHz universal coun-

ter-timer has been added to 
the range of low cost test 
instruments manufactured by 
Black Star Limited. 
The model Apollo 100 is a 

compact mains operated unit, 
with an 8-digit LED display, 
for the measurement of fre-
quency, period and period 
average, frequency ratio and 
time interval. Stop-watch, 
RPM and totalise modes are 
also provided within this 
model. 

Full signal conditioning 
controls are provided on both 
inputs, including attenuation, 
edge selectors, trigger level 
and low pass filter. 
Other controls include 

single measure, start/stop. 
reset, display hold and trigger 
hold-off. 
A 10MHz timebase from a 

crystal controlled oscillator 
provides a typical tempera-
ture stability of ± 2.5ppm ( 10°C 
to 40°C) or an optional TCXO 
will improve the temperature 
stability to typically ± 0.5ppm 

(0°C to 40°C). A rear panel 
BNC socket allows access to 
the internal 10MHz oscillator 
or use of an external refer-
ence source. 
The unit is priced at £285 

(+VAT) and further details are 
available from: MBlack, Black 
Star Limited, 4 Stephenson 
Road, St Ives, Huntingdon, 
Cambs PE17 4WJ. Tel: (0480) 
62440. 
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STRAIGHT & LEVEL 

10 FUNCTION MULTIMETER 
A high performance multi-

meter, offering ten measure-
ment functions and a total of 
forty-eight ranges — the Pan-
tec Challenger — is now 
available from Electronic and 
Computer Workshop Ltd. 
With a voltage sensitivity of 

40kohms/volt, dc/ac, the 
Challenger can measure vol-
tages from 0.25 to 1000V dc 
and from 5 to 1000V ac. 
Current is measured from 
25i.LA to 10A dc and from 0.5 to 
10A ac. Accuracy is ±2% at 
20°C. Challenger also offers 
accurate measurement of 
resistance and provides a dB 
output as well as VBF and 
capacitance. 
The instrument utilises a 

moving coil analogue meter 
movement, insensitive to 

external magnetic fields and 
is contained in a high impact 
polycarbonate case. The rear 
panel has a magnet to allow 
Challenger to be fixed to any 
flat metallic surface. 

Full protection is provided 
against misconnections and 
overloads using an internal 
discharging circuit and a 
quick blow fuse. 
For further information 

please contact: Electronic 
and Computer Workshop Ltd. 
Tel: (0245) 262149. 

MAPLIN MAGAZINE 

The latest edition of this 
electronics magazine, Elec-
tronics — The Maplin Maga-
zine, is packed with new 
features and projects. 
Included is a major feature 

DIGITAL MULTIMETER 
An advanced digital multi-

meter that offers a wide range 
of automatic functions, mode 
and display switching, the 
Pantec Brisk, has been 
announced by Electronic and 
Computer Workshop Ltd 
(ECW). 
The Brisk offers full auto-

ranging and mode switching 
and has a 31/2-digit LCD which 
provides clear, unambiguous 
data display with a range of 
extra indicators including 
mode, polarity, range, func-
tion, low battery and over-
range symbols. 
The autorange function 

operates over four measure-
ment modes — ac voltages of 

up to 600 volts, dc voltages of 
up to 1000 volts, ac/dc current 
of up to 10 amps and resist-
ance of up to 2Mohms. A 
buzzer continuity test is 
included together with the 
capability of in-circuit resist-
ance measurement. 

Input resistance is 
10Mohms and accuracy is 
from 0.5 to 0.7% on the dc 
voltage range. 
The Pantec Brisk measures 

155x85x3Omm and is available 
from ECW at a price of £46.00 
(plus £1.50 P&P and VAT). 
For further information 

please contact: Caroline 
Stewart, Electronic and Com-
puter Workshop Ltd. Tel: 
(0245) 262149. 

NAVY SPECIAL 

and the 
reported 
response. 
Now Glenstar have 

developed a compact system 
of home base station anten-
nas which simply slip on to the 
top of a 11/4 inch OD alloy 
mast. These antennas are 
based on the well-tried Navy 
Special mobile resonators. 
They can be stacked in a 
relatively small space on the 
same pole to form an effec-
tive miniature multi-band 

Glenstar first introduced its 
'Navy Special' range of 
mobile antennas last summer 

company have 
a very good 

antenna system. 
They are ideal for amateurs 

with limited space, and Glen-
star envisage a slim vertical 
pole rising from the cabbage 
patch adorned at the top with 
a pair of Navy Special dipoles, 
one for 20 metres and one for 
40 metres, both fed with a 
single 50 ohm coaxial cable 
and using a small tuner FC707 
or similar. 
This would make the 10, 12, 

15, 17, 20, 30 and 40m bands 
available. 
Further information is avail-

able from: Glenstar, Newtown 
Road, Henley-on-Thames, 
Oxon RG9 1HQ. 

covering digital techniques in 
television receivers. The arti-
cle, The Digits are Coming, 
suggests that with satellite 
and cable TV developments 
stalled, digital TV could be 
the next high technology 
product to hit the high street 
stores. 
On the project side, full 

constructional details are 
provided for a compact 
expandable microcomputer 
system which can be used as a 
CPU-based controller in its 
own right or as the central 
processor for a more complex 
computer system, using the 
ubiquitous Z80 chip ( kit price, 
£29.95). 
An advanced level ultraso-

nic car ( intruder) alarm sys-
tem is also described in full 
detail. 
With car thefts on the 

increase, such devices are 
becoming part of everyday 
life ( kit price, £19.95). Com-

peting for attention with the 
ultrasonic car alarm is a 
powerful 6-channel guitar 
equaliser. 
Each channel provides up 

to 10dB of signal boost ( kit 
price, £26.95). 
With the robot population 

on the increase, details are 
given enabling the Zero 2 
Turtle Robot to be interfaced 
to the Spectrum, Commodore 
C-64 and BBC-B home micro-
computers. 
Regular features and edito-

rial include the latest Maplin 
catalogue amendments, news 
on books and products, and a 
list of Maplin kits and books. 
Electronics — The Maplin 
Magazine is available at 
booksellers or from Maplin 
direct, price 75p. 
For further information 

contact: Maplin Electronic 
Supplies Ltd, PO Box 3, 
Rayleigh, Essex SS6 8LR. Tel: 
(0702) 554155. 
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STRAIGHT & LEVEL 
CLUB NEWS 

RTTY and Amtor at Bristol 
After the very hectic and 

successful Longleat Mobile 
Rally, which was organised by 
the RSGB City of Bristol 
Group on 30 June, things 
seem to be settling down 
again in that part of the 
country. 
However, the group are as 

always very active and are 
holding some lectures in the 
next couple of months which 
readers might find inter-
esting. 
Ron Broadbent will be dis-

cussing satellites on 
29 July and on 19 August Mark 
Goodfellow G4KUQ will be 
revealing the ins and outs of 
RTTY and Amtor. 
Further information is avail-

able from: Colin Hollister 
G4SQQ, 34 Battersby Way, 
Henbury, Bristol BS10 7SU. 
Tel: (0272) 508451. 

RSGB HF Convention 
The RSGB is arranging a 

convention for HF enthu-
siasts to take place on Sunday 
29 September 1985 at the 
Belfry Hotel near Oxford. 
The programme is provisio-

nal at the moment, but should 
include a twin lecture stream 
with lectures on: HF propaga-
tion and the USSR satellites. 
(G3I0R); ATUs — the least 
understood part of the station 
(G3RZP); The Sunspot Mini-
mum, how long will it last? 
(G3LTP); DXpedition to 
Navassa Island (G3RFS); 
Introduction to contest 
operating (HF Contests Com-
mittee); G-QRP Club lec-
tures; Applying for planning 
permission (RSGB Planning 
Committee). 
Other attractions will 

include an HF and VHF con-
tests forum, a display of ORP 
gear, DXpedition videos, 
RNARS QRQ CW tests, an 
RSGB bookstall, a car boot 
sale (£2 per pitch), an HF 
demo station (GB2HF) and, of 
course, a bar. 
Talk-in (by Mid-Thames 

Raynet) will be on 160, 10 FM, 
4, 2 and 70cm. BYLARA, 
G-QRP and other groups will 
have stands. 
The Belfry Hotel is on the 

A40 close to Exit 7 of the M40. 
It can also be reached by bus 
from Oxford Bus Station (290 
and 790 services, every hour). 
Doors open at 10am, and 
admission is £2 per person. 
Further details, including 

talk-in frequencies, will be 
released nearer the time via 

GB2RS and Radio Com-
munication, or can be 
obtained by contacting the 
convention publicity officer 
(author of DX Diary): Don 
Field G3XTT, 105 Shiplake 
Bottom, Peppard Common, 
Henley on Thames RG9 5HJ. 
Tel: (0734) 724192. 

Brazilian contest 
The Electril Antenna fac-

tory in Sao Paulo, Brazil is 
sponsoring a contest to cele-
brate its silver jubilee. 
The contest will take place 

on the 2, 10, 15, 20, 40 and 80m 
bands using CW and phone 
modes, from 0000 UTC on 
9 November through to 2400 
UTC on 10 November this 
year. 
Operators are divided into 

two categories. For Category 
I (single operators) a total of 
12 hours rest period has to be 
clearly indicated in the log ( it 
can be subdivided). Category 
II consists of multiple oper-
ators, ie clubs and associa-
tions, and there is no rest 
period. 
The call for CW operators is 

'CQ test 25' and for phone is 
'CO 25 years contest'. Contes-
tants are required to 
exchange RS/RST reports 
once they have a contact. 
Each confirmed QS0 

counts for one point. There 
are no multipliers, but diffe-
rent band contacts with the 
same station count separ-
ately. 
Logs should include details 

of the station worked, RST 
sent and received, QTR and 
UTC, band, mode and general 
remarks. Completed logs 
should be sent to: PO Box 22, 
Labre, Sao Paulo Section, SP-
Brazil 01000 before 31 January 
1986. 

Electril products will be 
awarded to the winners. 

Welsh club 
Abergavenny and Nevill 

Hall Amateur Radio Club 
meets every Thursday at 
7.30pm in Pen-y-Fal Hospital. 
Regular Morse classes are 
held on club nights and all 
newcomers are welcome. 
The club will be operating a 

special event station at the 
Pen-y-Fal Hospital Fete on 
3 August 1985. 
The callsign will be GB2PYF 

and operation will be on HF 
and VHF. 
Further information on the 

club and its activities is avail-
able from: The Secretary, 109 
Croesonen Parc, Aber-
gavenny, Gwent NP7 6PF. 

`CG-TV' 
The British Amateur Tele-

vision Club ( BATC) have sent 
us the spring issue of their 
very informative and inter-
esting magazine, CQ-TV. 
This latest edition includes 

contributions from Andy 
Emmerson ( SSTV Standards, 
Passive Repeaters) plus arti-
cles on various aspects of the 
hobby including Interfacing 
the Spectrum, a Single Chip 
Colour Encoder, Contest 
News and Ideas for an FM-TV 
Transm itter. 
Membership and subscrip-

tion enquiries should be sent 
to: D Lawton GUANO, 
'Grenehurst', Pinewood Rd, 
High Wycombe HP12 4DD. 

Salisbury k & ES 2m Contest 
On 18 August 1985 the 

Salisbury Radio and Electro-
nics Society is holding a 2m 
contest between 900 and 
1500G MT. The modes are SSB 
and CW only and power is 
limited to 250W ERP to make it 
fair for low power stations. A 
restriction on frequency 
allows amateurs who do not 
wish to participate in the 
contest to operate above 
144.300MHz. 
The awards consist of a 

specially endorsed award 
certificate which will be 
awarded to the top three 
contestants. Entries should 
include details of station, eg 
rig, antenna, antenna assem-
bly and county, and an SAE for 
details of the results. 
For full details of the rules 

send an SAE to: M E Wright 
G4RLF, 27 Bulbridge Road, 
Wilton, Salisbury, Wilts. 

SWL information group 
The idea of an information 

exchange group was sug-
gested in Trevor Morgan's 
SWL column in this magazine 
in 1984. 
The suggestion was put 

forward that listeners with 
similar interests within the 
hobby or using similar equip-
ment or techniques might like 
to exchange information with 
each other, thereby being of 
mutual assistance without the 
ties of joining a club or 
association. 
The basis of the formation 

of the group is that it would be 
self motivating by the free 
exchange of information 
between interested parties. 
However, as many listeners 

are, for security reasons, 
unwilling to publicise their 
personal details in a general 
way, it was suggested that a 

'bureau' be operated to 
handle the mail. 
To get the group under way, 

a list of listeners who have 
submitted information of 
their stations has been com-
piled but no full names or 
addresses have been 
included. The idea is that if 
you wish to correspond with a 
user of similar equipment as 
yourself, you do so by addres-
sing the letter to, for instance, 
'John 437' and leave the 
addressing to the bureau 
controller. As letters come in 
to the bureau they will be fully 
addressed and forwarded. 
Of course, if you wish to 

take up correspondence dire-
ctly with any member of the 
group you can mention this in 
the letter to him. 
The procedure is that any 

member may write to the 
person of their choice, 
enclosing the letter in a 
sealed envelope and putting 
the member's number on the 
flap of the envelope. 

All letters should be for-
warded to Trevor Morgan at: 1 
Jersey Street, Hafod, Swan-
sea SA1 2HF, where they will 
be addressed and sent on. 
Don't forget to put a stamp on 
the envelope please. 

Please note... 
We have received informa-

tion from the City and Guilds 
Institute that the RAE dates 
published in Amateur Radio 
in Bill Mantovani's Back to 
Basics series (June and July 
1985) are erroneous. 
The exams will only take 

place on Monday 2 December 
1985 and Monday 12 May 1986, 
not as previously published 
on 14 August, 16 October and 
4 December this year and 15 
January, 19 March, 14 May, 9 
July and 13 August 1986. 
Our apologies go to the City 

and Guilds Institute and to 
any prospective RAE candi-
dates — we didn't mean to 
confuse you! 
The City and Guilds Insti-

tute can be contacted by 
telephoning 01-278 2468. 

In addition to this, we 
managed to omit the last 
three answers from the Ques-
tions and Answers featured in 
the June issue. 
Of course this was done 

purely to ascertain how many 
of you actually tackle the 
questions! Well, for the frus-
trated few who are anxious to 
know the answers to ques-
tions 33, 34, and 35 the 
answers were a, a and c 
respectively. 
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AMATEUR ELECTRONICS UK 

043XBri R.A.S. (Nottingham) .08UUS a. Radio Amateur Supplies 

Tel: 0602 280267 

Visit your Local Emporium 
Large Selection of New/Used Equipment on Show 
AGENTS FOR: ACCESSORIES: 
F.D.K Woke Range 
AZDEN Nierovnovo Modulo. 
ICOM Adonis Wm 
YAM Mute* Pro-Ampo 
FORTOP ATV Baron«, Used Supports 

DRAE PELI and 
Wino Niodons 

AERIAL: Tonna, I-la'bar, New Diamond Range of Mobile Whips 

PLUS OWN 
'Special' Q.R.P. GW5 HF5 Band Beams 

JUST GIVE US A RING 
Monday: CLOSED Tuesday - Saturday: 10.00am to 5.00pm 

3 Farndon Green, Wollaton Park, Nottingham, Off Ring Road 
Between A52 (Derby Road) di A609 (Ilkeston Road) 

CENTRE ELECTRONICS SPECIAUSTS IN THE SALE AND SERVICR4G 
OF VALVE TYPE RADIO EQUIPMENT 

OFFER Brand new Eddystone Model 1590 ( all solid state) general coverage receiver complete 
with full workshop manual one years works guarantee £790.00. 

OTHER RECEIVERS FOR SALE include the following RACAL RA17 FROM £175, RAI7/L FROM 
£195, RAI17/E £250. EDDYSTONE MODELS 830/9 Iy £155, 730/6 £145. 770U £115. Also a 
selection of Vintage Communication Receivers HRO's, AR88's, S27, 358X, S504 etc; LISTS OF 
OTHER RECEIVERS AND ITEMS ETC: AVAILABLE 

SPECIAL OFFER 
Hard to find bayonet fixing 6.3 volt 
Panel light bulbs suitable for most vintage American radios and postwar Eddystone's etc. Pack 
of 10 only £1.00 pp paid 

PRINTED CIRCUIT BOARD Double sided fibre glass, good for VHF-UHF, only £1.50 per sq ft, cut 
to size required, minimum order £5.00 pp paid. Also single side Pass/in 50p per sq ft. 
Large stocks of assorted vintage components ( 1920 s - 60's) to clear Callers only 

SPECIAL DOOR TO DOOR CENTRE ELECTRONICS 
345 STOCKFIELD ROAD, YARDLEY, BIRMINGHAM, W MIDLANDS 

DELIVERY SERVICE B25 8JP 
SHOP OPENING HOURS 10 - 5.30PM THURSDAYS, FRIDAYS, 
SATURDAYS ONLY. TELEPHONE ENQUIRIES 0676 32560 
ANYTIME 

The CM1600 Measurement 
and Control Interface 

from ¡MS Electronics 

Unique construction allows flexibility 
Four module positions, each with four channels 
Each module may be selected from an ever increasing list including 

• -±- 10 volt outputs, 16 bit resolution 
• -±- 10V, 1V, 100 mV (Software Selectable) inputs, 

16 bit resolution 
• Thermocouple inputs ( linearised) 
• Single pole change over relays (mains rated) 
CHOICE OF IEEE-488 or RS 232C INTERFACE 

Z80 MICROPROCESSOR BASED 
Optional extras include: 

Dot matrix panel printer (as illustrated) 
32K RAM for assistance in data acquisition 

Ilf   ¡MS Electronics 
17111...d9 Unit R6, Riverside Industrial Estate, Bridge Road. 

Littlehampton, West Sussex 8N17 5DF 

SALES TELEPHONE (0903) 723492 

NEW FOR 1985 
- RAM RADIO 

Offfilinarb glie prtfixAward 

AMATEUR RADIO 
HF PREFIX AWARD (TWO-WAY AND SWL) 

To qualify for an award you have to have worked/heard and logged 

250 prefixes for the Bronze award 
500 prefixes for the Silver award 
1000 prefixes for the Gold award 

The opening date is 1 January 1985 and further details are available in SWL (page 26) 

AMATEUR RADIO 
MICROWAVE AWARD 

To qualify for an award on one of these bands you have to fulfil each category 

144MHz Countries Counties Squares Distance 
Bronze 7 20 20 500 Km 
Silver 14 35 40 800 Km 
Gold 21 50 60 1200 Km 

432 MHz 
Bronze 5 15 40 400 Km 
Silver 10 15 30 600 Km 
Gold 15 25 45 900 Km 

1296MHz 
Bronze 3 10 10 300 Km 
Silver 6 15 26 500 Km 
Gold 9 20 30 700 Km 

The opening date is 1 January 1985 and further details are available in On the Beam (page 40) 

KEEP IN TUNE WITH AMATEUR RADIO 
AND THE AMATEUR RADIO AWARDS 

Start working towards your chosen award now 
AU winners will receive free certificates - and find their names in Amateur Radio Magazne 

(worth it for that alone) 
All entries or queries should be sent to 

Trevor Morgan GW4OXB, Glen Ross G8MWR or Amateur Radio. 

AFFORDABLE TEST INSTRUMENTS 

nombrem 

Model 41, R F Signal Generator, £ 106.96 

One of a range of battery powered test 
instruments, offering professional standards of 
accuracy and reliability at an affordable price. 
R F Signal Generators, A F Sine/Square 
Generator, Frequency Meter, Inductance 
Bridge bench Power Supply etc. 
Send for full details of the Nombrex range to: 

Altair Electronics, 

Bridford, Exeter, 

Devon. EX6 7HT 
Telephone 0647 52594 

Nombrex Instruments, designed and made in Devon. 
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in CR:1-JAVE arDJLES LTD 
e --‘ 

Microwa ve  Modules Ltd. Is a full time professional organisation, established over 16 years ago in 1969, and currently employs over 30 full thne, on site staff based 
in our two modern, purpose built factories. In addition, a similar number of ' Outworkers are involved in assembly and mechanical operations. 

OUR EXTENSIVE RANGE . .. 
Our product range now exceeds 60 Individual keens in total and is the widest range available from any one manufacturing company. Our technical resources have 
enabled us to not only become the largest and moat successful designer and manufcturer of R F Products, such as Linear Anip011ers and transverters, but also 
designers InetovatIve and digital such as The Moreetalker, MMSI, and the RTTY to TV decoder, MM2001. and manufacturers of microprocessor products 

ALL BRITISH ... 
Every product in our range is designed and manufactured in the UK by our own employees, and wherever possible British Components are utilised 

GUARANTEED... 
All Microwave Modules Products are Fully Ouaranteed for 12 menthe. This includes all semi-conductors and PA Translators. We have built our reputation around 
our customer service and back-up and it is second to one. 

OUR RANGE OF LINEAR AMPLIFIERS .. . 

WI. al lib 
. IMAL144130-4.6 MIAL144/504 MALI 4411 00-1.9 1119M144/200-6 

mower 

INPUT 

POWER 

01/191/T 

POV/ER 

WOES OF 

OPERATION 

Pre AllreanOf POWER 

REOUIREIMENTS 

IIII• 

VOX PRICE WC VAT GAM NF 

MML144/30-LS 1 or 3W 30W SSB. 

FM, 

AM. 

CV/. 

12dB <1.14IEI 

13.8V (c. 4A V D32 90 (04.0.50) 

118V ri. 6A V 1'92 00 (p&p C3.50) MML144/50-S 10W 50W 

118V 6. 124 V £14995 ( p&p £4.031 . MML144/100-S 10W 100W 

13.8V W 12,4 V £149.99 ( P&P £4 001 MML144/100-HS 25W ICOW 

13 8V (c. 14A V £169 95 ( p&p fri 00( MML144/100-LS 1or 3W 1COW 

13.8V @ 30A V £299.00 ( p&p £5 251 MML144/200-9 3, 10 or 215W 200W 

..... =L. ,,:-. ' , -* , • 

AS 

MML432J30-L MML432/50 111118L432/100 

PROOUCT 

INPUT 

POWER 

OUTPUT 

POWER 

MODES OF 

OPERATION 

PRE AMMER POWER 

REQUIREMENTS 

1111* 

VOX NOCE Inc VAT 041111 IIF 

MML432/30-L 1 or 3W 30W SSB. 

FM, 

ATV. 

CW. 

12dB 2dB 13.13V @ BA V £145 00 ( p&p £4 001 

12dB 2dB 13.13V @ BA V C129.95 ( PAO C4 00) MML432/50 10W 50W 

— — 13.8V W 20A V £299.00 (p&p £5.25) MML432/100 10W 100W 

THE RF VOX CAN BE OVERRIDDEN AND HARDWIRED 

CONNECTORS ... 
144MHz Products — Our standard connector on these products is S0239. We use a high quality PTFE socket of superior quality, but we are able to supply the choice 

of BNC or ' N' type at no extra charge. Please specify 
432 MHz Products — The MML 432/30- L's fitted with BNC connectors, N' type available, please specify. The MML432/50 and MML432/100 both have BNC input 

sockets and ' kJ' type output sockets. If this is not to your preference please specify when ordering. 

DATA SHEETS... 
A full printed data sheet is available on each product, and is free on request. 

CATALOGUE... 
A copy of our latest catalogue can be obtained free of charge on request. 

AVAILABILITY... 
Our products are normally available from stock, either direct from ourselves or any of our 75 UK outlets. 

MICROWAVE MODULES (AR) HOURS: 

MONDAY-FRIDAY 
9-12.30,  1-8.00 

E & O.E. 

AM 
VISA BROOKFIELD DRIVE, AINTREE, LIVERPOOL L9 7AN, ENGLAND 

Telephone: 051.523 4011. Telex. 628608 MICRO G 

CALLERS ARE WELCOME, PLEASE TELEPHONE FIRST WELCOME 
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LETTERS 
MISLEADING 

I must write to point out one 
or two misleading statements 
made by Bill Mantovani 
G4ZVB in hisJune 
contribution, which is sub-
titled ' Practical Antennae'. 

Bill says that end fed single 
wires can be of any length, but 
that optimum results are 
obtained if resonant lengths 
are used. This is certainly not 
the case and in fact such 
resonant lengths in an end 
fed system are best avoided. 
His advice that a length of 
132ft is ideal is particularly 
misleading and one wonders 
what experience he has had 
with such a length? A later 
sentence alerting beginners 
to the fact that a problem with 
such a simple antenna is that 
it is prone to generating TVI is 
an oversimplification of the 
facts. 
Resonant end fed wires will 

have high impedances and 
therefore high RF voltages at 
their far ends and at the shack 
end for they will contain one 
or more complete half 
wavelengths. The ' deadly' 
132ft wire will have this 
condition on all the bands 
which are a multiple of 
3.5MHz and will therefore 
have quite a high RF voltage 
in the shack and inside the 
house ( if an indoor shack) on 
any band. This may give rise to 
many problems: ' hot' chassis 
or gear, absorption into the 
electric mains wiring, BC', 
TVI and interference with hi-fi 
players, tape recorders, etc. 
Such a wire, even when used 
on 160 metres as a quarter 
wave antenna, will have its 
current maximum and 
therefore the point of 
greatest radiation indoors 

where it can do no good! 
I fail to understand where 

the myth of resonant lengths 
for end fed wires originated. 
Some writer obviously at 
some time confused half 
wave Hertzian antennas 
(dipoles) with other wire 
antennas. Such resonant 
wires had a spell of popularity 
in the 1930s when they were 
'Zepp' fed with open wire 
transmission line. Even this 
system had the high voltage 
end of the radiator up in the 
air somewhere remote from 
the operating point. Can I 
please repeat a truism, 'any 
length of wire may be 
employed as an antenna'. The 
amateur is best advised to 
avoid lengths which contain 
one or more half wavelengths 
and go for a length which will 
have a shack end RF voltage 
somewhere between the 
minimum and the maximum. 
This will present a nice 
medium impedance to the 
station ATU which can be 
handled by this unit quite 
easily and also avoid RF in the 
shack. The ATU connected to 
a half wave end fed antenna in 
Figure 5of Bill's article would 
require a very wide spaced 
capacitor to tune it because 
of the very high RF potential 
across it. 
Readers may have noticed 

that the specifications for 
commercially built ATUs say 
they will cope with antenna 
impedances ranging between 
approximately 20 ohms and 
500 ohms. This is especially 
true of all the motor tuned 
devices. By limiting the upper 
impedance to 500 ohms this 
ensures that the variable 
capacitor needed to tune the 
ATU need not have very wide 

plate spacing and therefore it 
will be a much cheaper 
component. 
Beginners are advised that 

the far end of any wire used 
as a single wire antenna will 
be at high RF voltage and high 
impedance. To find out the 
impedance at the feed end 
just work forwards in half 
wavelength steps; each half 
wave repeating the end high 
impedance point. 

Finally I must put the record 
straight in saying that regular 
readers of Amateur Radio 
must have come across the 
many articles I have written 
for the magazine on wire 
antennas over the past few 
years. For some reason 
G4ZVB has a blind spot in 
remembering this fact! 
John D Heys G3BDO 

Whilst not wishing to 
offend a fellow amateur and 
contributor to Amateur Radio, 
I would like to reply by saying 
that I feel Mr Heys has missed 
the point of my'Back to 
Basics' feature. It is aimed at 
the prospective amateur who 
is probably still on the bottom 
rung of the ladder or who 
does have a basic knowledge 
of radio communication but 
wishes to brush up his theory 
before taking the exam. What 
mayappear as an 
oversimplification of certain 
facts to the licensed amateur, 
who has been able to put 
radio and electrical theory 
into practice, may actually be 
all of the information deemed 
necessary for the purposes of 
passing the RAE. 
Mr Heys makes a number of 

very valid points, but not, 
feel, for this level of basic 
tuition. Some of the points 

raised would only serve to 
confuse the beginner, not 
make things clearer. When 
first considering the 
objectives of'Back to Basics', 
I had to decide where to draw 
the line on explaining a 
particular topic. Mr Heys goes 
beyond this line in his letter— 
if a reader of myseries wishes 
to know more he can, as 
recommended, refer to the 
various other articles that 
have appeared in these 
pages, including those by Mr 
Heys, which I had most 
certainly not forgotten. 
Personally, l have referred to 
Mr Hey's articles on antennas 
many times when trying out 
my own experiments 
(including with the 'deadly' 
132ft long wire that knocked 
the XYL's favourite TV 
programme out cold!), but Ido 
not think that theyare of as 
great a relevance to the 
prospective RAE candidate 
as the other articles 
mentioned in the issue in 
question. 
As for 'an 

oversimplification of the 
facts' about TO etc, I'm afraid 
Mr Heys has been just a little 
too quick off the mark— they 
are dealt with in more detail in 
the following month's 
conclusion to transmitter 
interference, as per the RAE 
syllabus. The above 
notwithstanding, please keep 
writing the practical articles 
Mr Heys; the wire antenna is 
one of my favourite subjects, 
too. For the record, despite 
the newness of my call, I am 
most certainly not a 
newcomer to amateur radio 
and prefer to build rather than 
buy .any day. 
Bill Mantovani G4ZVB 

FB GS0 IN MOSCOW! 

An electronics exhibition is 
held in Moscow every two 
years, in the Economics 
Achievements Park, and one 
of its features is the 
exhibition short wave 
transmitting station run by 
members of the Moscow 
Radio Club. 
When I walked through the 

door, my RSGB badge was 
immediately recognised by 
several radio amateurs, who 
invited me to operate the 
station— they could not have 
been more hospitable. 
However, it certainly made 

me wonder what the 
authorities in this country 
would have had to say if the 
boot had been on the other 
foot and a Russian radio 
amateur had visited a GB 
station in England, been 
handed the mic and invited to 
contact Moscow! 
Douglas Byrne 
G3KPO/GB3WM, Ftyde, IOW 

SUPPORT NEEDED 

I am attached to my local Air 

Training Corps as a Civilian 
Instructor in Newark. A great 
deal of my time is spent 

looking after radio equipment 
or in training boys aged 
between 14-18 years old to 
operate radio equipment. 
Amateur Radio magazine is 
therefore one which is often 
read in our workshop. 
At present, training boys in 

sending and receiving Morse 
and in radio procedures is not 
a problem. 
However, our Squadron 

funds, like most youth 
organisations, remain 
exceedingly small and radio 
equipment rather expensive 
or very difficult to obtain, so I 
wondered if any readers 

could help us. 
I contacted the RSGB's 

local clubs in Mansfield and 
Newark two months ago and 
although sounding very 
hopeful at first, they have 
been unable to help. 
I desperately need two HF 

transmitters capable of 
operating between 3.200MHz 
and 3.800M Hz and further up 
the band from 5.200 to 
7.500MHz. (The frequencies 
we use are all crystal 
controlled). 
Our power requirement is 

anything from 20W to 100W 
output with the facility to 
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LETTERS 
offer CW ((Al), AM (A3), and 
SSB (A3J) in transmit mode. 
Sets do not have to be in 
working condition for as long 
as parts are available we can 
repair them ourselves. Our 
new training year starts in 
September and we 
desperately need this 
equipment. 

If you feel you can help us 
please contact: 
J Gellatly, 
11 Archers Drive, 
Bilsthorpe, Newark, 
Notts NG22 8SD. 

PROUD ex-CBer 
The heading over M 

Shannon's letter (Drivel, AR 
July 1985) was very apt! 
Reading the first sentence, 
'Rarely do I surface on 
2 metres', I would surmise 
that like the fabled ostrich 
with its head stuck in the 
sand, he rarely surfaces at all! 
And even when he does the 
sand is still in his eyes. In case 
he has not been informed, 

Queen Victoria is dead! 
Most people do realise that 

obtaining a G callsign means 
that the holder is interested 
in the subject of radio enough 
to have taken a City and 
Guilds examination; whether 
or not they were on CB ( legal 
or pirate) previously is of little 
importance. 
A lot of information that I 

needed to pass the RAE came 
via CB and the remainder via 
Howard G3SFO, who is a 
lecturer in the RAE, which 
more than made up for any 
deficiencies in my basic 
knowledge, thus giving me an 
RAE class B pass. 
May I point out that saying 

the multiple choice RAE 
'encouraged thousands of 
people to drift into amateur 
radio' and ruin it for the more 
dedicated folk' is the sort of 
statement that would be 
repudiated by the majority of 
licencees, and to further 
declare that ' Black box 
operating should be stamped 
out' confirms the small-

minded attitude of G4GJN. 
Not everyone is adept with 
their fingers; what about 
those licensees who are 
disabled, blind or with a 
speech impediment and for 
whom amateur radio helps 
improve the quality of their 
life? 
M Shannon seems hell-bent 

on changing amateur radio to 
suit himself only. 
A R Johns G1MSH, Yorks 

PLEA 
All of my family are CBers 

and my parents are also 
licensed to use 2m. In fact, my 
Dad is a G4, my Mum is a G6 
and I hope to retake one part 
of the RAE in December after 
failing my first attempt last 
year. 
My point is that my parents 

and many ex-CBers know 
more about operating 
procedures than many old-
time HF men. 
I agree that some CBers do 

use CB jargon on the air but I 

think this is mainly from habit. 
I would also like to point out 
that CBers are not the only 
ones to use drivel'— the 
biggest offenders are 
sometimes those who know 
the most about electronics, 
radio and aerials. 
Changing the examination 

procedures will not convert 
these offenders. In fact, 
passing such exams would 
only make them big-headed, 
as it has done for a certain 
amateur who will remain 
nameless. 
Also, changing the exam 

would mean no licence for 
those, like me, who are very 
interested in amateur radio 
but find the ins and outs of 
such equipment beyond 
understanding. 
I make two pleas to G4GJD. 

One, please do not generalise 
the attitudes of the majority 
by the actions of the few, and 
two, don't brag about your 
early achievements or you 
might trip over your own ego. 
Karen Diss (aged 16), Essex 

For the latest thoughts about the communications of the future, and to 
find out what's happening now, buy DIRECT LINE and make it your 

guide to the new communications age. 

-- 11111 
Your guide to the new communicatiom age 

*vis 
b Cie and satellitie 

Prestel: 
services at your finielps 

Designed for easy reading 

Introduces new communications systems 

Read all about it in the first issue 

Electronic mail, banking and shopping from your home 

Cellular mobile telephones for calls wherever you are 

Television by cable and satellite from around the world 

Latest technology explained 

Interactive computing - services at your fingertips 

News of all the latest products 

Exceptional value for money 

MAKE A DIRECT LINE TO YOUR NEWSAGENT ON JULY 18 
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News for HF operators compiled by Don Field G3XTT   

For DXers throughout the • 
world June was marred by 
news of the passing of two 
outstanding operators, Don 
Wallace W6AM and Father 
Dave Reddy CEOAE. Don Wal-
lace started his amateur radio 
career in 1910 and had been 
active ever since, his main 
interest being HF DX. His 
Rhombic Farm at Palos 
Verdes in California ori-
ginally consisted of 13 rhom-
bic antennas serving 26 direc-
tions. This was later reduced 
to 9 rhombics on 61 poles ( 10 
of which were 140ft high), 
using 45 miles of wire. 
Don led the DXCC Honor 

Roll for the last 25 years, no 
mean achievement in view of 
the intense competition 
between US DXers. 
Nevertheless, Don was 
always ready to try out new 
aspects of the hobby and, 
indeed, my own last contact 
with him was on the 10MHz 
band. 
Father Dave gave many 

amateurs their first contact 
with Easter Island and could 
regularly be heard in Europe 
on all bands, 80-10. He was 
also responsible for 
encouraging a number of 
Easter Island residents to 
become radio amateurs. 
Father Dave had always been 
an active contester and DXer 
in his own right and will be a 
great loss to the airwaves. 

Rockall 
Many readers will have 

followed the exploits of Tom 
McClean, who recently 
landed on the treacherous 
island of Rockall off the 
Scottish coast. Unfortunately 
Tom chose to appear on the 
amateur bands with fictitious 

callsigns such as RR1TM and 
GR1TM and worked, among 
others, a number of British 
amateurs. In working him 
these amateurs were, of 
course, in breach of their 
licence. 
There has been at least one 

attempt in the past to have 
Rockall accepted by the 
ARRL as a separate DXCC 
country, presumably on the 
basis of its distance from the 
mainland. As I recall the 
attempt failed because the 
ARRL looked at its distance 
from the nearest land (the 
Hebrides) rather than from 
the mainland proper. In any 
case, there is an ongoing 
dispute between Britain, Eire, 
Iceland and Denmark about 
the ownership of Rockall,a1-
though most of us would think 
of it as British. 

Sao Tome and Principe 
Another relatively obscure 

part of the world which has 
featured in amateur radio 
circles recently is the tiny ex-
Portuguese colony of Sao 
Tome (St Thomas) and Prin-
cipe ( Prince). 
These are volcanic islands 

(together about 372 square 
miles) in the bend of the Gulf 
of Guinea. Sao Tome is as 
large again as the Isle of Man 
and rises to 7000ft. Principe is 
as large as Jersey and rises to 
3000f t. 
The Portuguese call the 

islands the Pearls of the 
Ocean'. The rich soil pro-
duces cocoa, coffee, coco-
nuts and palm kernels as 
principal exports. The 
population, however, is only 
86,000 and casual visitors are 
not-allowed, so the islands 
are not well-known. 

In amateur radio terms sev-
eral CR5 stations used to be 
active before independence, 
for instance CR5SP and 
CR5LB. After independence 
in the early 70s the prefix was 
changed to S9, but there has 
been very little activity. This is 
because it is not possible to 
enter the country purely as a 
tourist ( or therefore DXpedi-
tion operator), but visitors 
must be there to do a job of 
work. 
Thus it was that Vince 

Thompson K5VT was able to 
operate in 1981 while he was 
travelling around Africa 
teaching medical techniques 
to local surgeons. Vince made 
many CW contacts as S9VCT 
and made lots of DXers, 
including myself, happy with a 
new country. 
More recently, there was a 

very brief operation from 
Principe by PS7ABT/S9, visit-
ing with his ship (Jose is with 
the Brazilian navy). This 
three-hour operation netted 
just 155 contacts in 30 coun-
tries, using the 20 and 15 
metre bands. Clearly it did 
little to alleviate the enor-
mous demand from newly-
licensed DXers for a contact 
with S9. 
And so to the present. 

Towards the end of June 
S92LB started to appear reg-
ularly on 20 metres in the late 
evenings, giving his address 
as PO Box 147, Sao Tome. It 
does rather look as though 
Luis CR5LB is back on the 
bands. Let's hope so. In the 
good old days Luis was never 
especially active, but keen 
DXers could rely on catching 
up with him sooner or later. 
Perhaps the same will be true 
again. 

z 

r•••• 

AR in the year 2000 
Readers will recall I invited 

contributions on this topic in 
the February column. I have 
to hand an interesting, 
though pessimistic, letter 
from G8SQS who listens on 
the HF bands from time to 
time. He points out that 
increasing access to satellite 
communications will mean 
that, before too long, the main 
users of the short wave spec-
trum will be amateurs, over-
the-horizon radar, and a 
few remaining broadcasting 
stations. 
HF amateur radio will be 

plagued by interference from 
the radar transmissions, 
amateurs will seek refuge in 
the much less interesting 
black box activities of VHF 
and will eventually lose inter-
est in the hobby altogether, 
much as many newly-licensed 
class B operators seem to 
disappear forever off the 
bands after an initial honey-
moon period. 
The above scenario would 

be extremely sad for amateur 
radio, though I have to agree 
that we are already seeing 
signs of decreasing interest 
in the hobby especially 
among our more educated 
brethren. Many university 
radio clubs are but a shadow 
of their former selves. 
Perhaps we push the idea of 

amateur radio as a self-
teaching experience, as a 
community service, a bit too 
much? This, at least, is the 
theme of a recent editorial in 
the American CO Magazine, 
where it is suggested that we 
should remind ourselves that 
the main virtue of our hobby is 
that it is fun! And HF operat-
ing is the most fun of all. 
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DX DIARY 
HF Convention 
Can I remind readers that 

the RSGB HF Convention 
takes place on Sunday 29 
September at the Belfry Hotel 
on the A40 south of Oxford? 
There will be a wide ranging 
lecture programme as well as 
a range of other activities of 
interest to HF operators. No 
trade stands though; the idea 
is to focus on the social side 
and involvement in the activi-
ties. Doors open at 10am and 
the entrance fee is £2. For my 
sins I am on the organising 
committee, so if you need 
more details feel free to 
contact me. Otherwise, full 
information will appear in the 
September issue of Radio 
Communication. 

DX news 
HB9APJ and HB9ASJ will be 

operational from Greenland 
signing their home calls /OX 
from 2-25 August. Frequen-
cies will be 7020, 7080, 14050, 
14180, 21050, 21180, 28050 and 
28580kHz. QSL cards should 
be sent to their home calls. 
The Madeira DX Club is 

planning an operation from 
the Selvagen (Salvage) 

Islands from 10-20 August. 
The islands, which count as 
Madeira for DXCC purposes, 
get their name because they 
are very treacherous and 
many a ship has come to grief 
there. If the operation takes 
place successfully the 
Islands-on-the-Air Award 
reference AF-47 will be 
allocated. 
Another operation for 

island chasers will take place 
from 17-31 August. This will be 
from Rugen Island ( IOTA 
reference EU-57) using the 
callsign Y24DO/P. Low power 
(only about 20W) will be used. 
Further afield, HC1OT 

hopes to operate as HC8E 
from the Galapagos Islands, 
commencing on 18 August. I 
have no other details on this 
one. 
G3KOL/TT8 has been active 

from Chad, mainly on 15/20 
metres SSB, and was expec-
ting to be back there from 26 
July for one month and then 
from 21 September until 
December. KA4JRY/TT8 has 
also been active from the 
same station. However, there 
seems to be some doubt as to 
whether either of these oper-

ators has proper written 
authorisation, so it is possible 
that the operations will not 
count for DXCC credit. 
Readers may not be aware 

that when any of the Amer-
ican space shuttles are in 
orbit, the ground/space com-
munications are relayed on 
14295k Hz. 
One of the more unusual 

'countries' on the DXCC list is 
the sacred community of 
Mount Athos on a Greek 
peninsula. 
Readers may have seen the 

series of programmes about 
Mount Athos which appeared 
on Channel 4 TV a couple of 
months ago and showed a 
religious life-style among the 
all- male monastic population 
of the peninsula which has 
changed little in hundreds of 
years. 
Although there has been 

occasional amateur radio 
operation in the past, it 
appears that the monks 
regard it as an example of 
20th century corruption of 
their lifestyle and have now 
decided to ban it forever. I 
hope you worked this one 
while the going was good... 

Contests 
Two international contests 

of note in August. The first is 
the Worked All Europe CW 
contest on 10/11th, run by the 
German DARC. The rules are 
quite complex but it is simple 
enough to join in and make a 
few contacts and exercise 
your CW. Another CW event is 
the All Asia CW Contest on 
24/25 August, an opportunity 
to work lots of Japanese 
stations ( if propagation is 
kind) as well as, occasionally, 
something a little more exo-
tic. 

Domestically, RSGB mem-
bers can take part in the 
ROPOCO contest on 25 
August. 
The idea is to receive and 

pass on post-codes, some of 
which, in previous years, have 
ended up bearing no relation 
to how they started, having 
being passed from station to 
station for up to two hours! 
(like Chinese whispers). 
Enjoy the remainder of your 

summer operating and do 
pass on any comments or 
news to me at: 105 Shiplake 
Bottom, Peppard Common, 
Henley RG9 5HJ. 

NEW NAVY SPECIAL 
BASE STATION COMPACT 

DIPOLE FOR 10, 15, 20 & 40m. 

New Bands Available Shortly. 

* Each unit matched for 50 ohm 
feed impedance 

* Fits directly to 11/4" diameter 
mast 

* Ideal for limited space operation 
— maximum overall length 3m. 

* May be used without ATU. 
* Multi-band arrays require only 
one feeder. 

Price per band: £29.99 
inc post & packing 

Please specify band(s) required. 

GLENSTAR ELECTRICAL MOTOR 
DISTRIBUTORS LTD 

Newton Road, Henley-on-Thames, 
Oxon RG9 1HQ. Ell Henley (0491) 576591 

VISA 

NEWSAGENT ORDER FORM 

To (name of newsagent) 
For all two-way radio enthusiasts 

Please order a copy of Amateur Radio for me every month 

NAME  
ADDRESS  

Newstrade distributors: Argus Press, Sales & Distribution 
Ltd, 12-18 Paul Street, London EC2A 4JS. (Tel: 01-247-8233) 

.110 . 
Design and development 

Ldwdrdschild Limited 
ELECTRONICS SERVICES 

• PCB design and layout 

• Conventional PCB prototyping 

Graphics 

• Manufacturing 

28 Shenfield Crescent, Shenfield, Essex CM15 8BN 

Enquiries ee (0277) 216433 

AUGUST 1985 please mention AMATEUR RADIO when replying to any advertisement 17 



ANGUS McKENZIE 
TESTS 

loom 
103200E 
DUAL BAND 

FM 
TRANSCEIVER 

Hard on the heels of the Yaesu 
FT2700RH comes this magnificent minia-
ture dual bander from ' corn. It covers the 
whole of the 70cm band as well as 2m, and 
it can be internally modified to cover 140-
150MHz. It is remarkably small and 
compact, and is especially suitable for a 
mobile installation, the mobile mounting 
sleeve having a padlockable latch on the 
side cheek. 

It has just one antenna output covering 
both bands, a built-in diplexer coupling 
the two band sections together, so the 
rig is ideal for use with a dual band 
mobile antenna such as the Trio MA4000, 
which incidently is limited to around 30W 
continuous power. 
Last summer I managed to blow up my 

dual bander by transmitting 100W 
through it on 2m in GM, and this served 
me right! There are two VFOs and you 
can select the appropriate repeater 
shifts separately, thus 600kHz for 2m and 
1.6MHz for 70cm. 
The tuning knob rotates in light click 

steps and duplicates the up/down but-
tons on the electret HM15 mic supplied, 
which also includes PTT and a toneburst 
button which puts on burst and carrier. 
The toneburst circuit is in the mic and 
there is a separate one, somewhat 
curiously, in the rig itself. 

Loudspeaker 
The front panel buttons allow very 

comprehensive facilities, a second func-
tion key extending these considerably. 
Frequency and comprehensive status 
indications are provided • on a liquid 
crystal display on the front panel, which 
is easy to see but not quite as good as 
that of the Trio TW4000A. One fascinating 
option is a speech synthesiser frequency 
readout, the UT23. 
The loudspeaker is built into the front 

of the underneath panel but a 3.5mm jack 
socket on the back can be used to drive 
an external speaker. The rig operates off 
13V dc, its captive short lead being 
provided with an in-line connector and 
an extension lead also being supplied 
with built-in fuses in both lines. 
Two small rotary pots on the front 

panel provide Ax audio gain with power 
switching and squelch sensitivity, which 
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when pulled out reduces the power to 
around 3.5W.1 am slightly concerned that 
this knob pulls out quite a long way and 
could possibly break with an accidental 
knock. The main front panel functions 
include microswitch operating buttons 
for VFO A/B, priority channel enable, 
memory recall, memory write, scan 
enable, a cycling button switching 
between simplex or ± repeater shifts, 
call 1, which selects direct access to 
memory 8, and internal toneburst, which 
again also puts on carrier. MHz up/down 
buttons can also be used to switch 
memory channels when in that mode, the 
mic's buttons achieving this as well. 

Internal switches, which can only be 
accessed by taking the top panel off, 
select whether the VFO knob can VFO 
from memory or not. Other switches 
select a pip tone on/off, which can sound 
when changing a channel by button 
pushing but not by changing the VFO 
knob, and a scan stop interval switch, 
which can hold a scan on a station or 
continue searching, the scanning speed 
itself also being selectable to fast or 
slow. 
The second function button gives 

some extra facilities which include 
repeater offset frequency write, memory 
skip, offset frequency check, VFO lock, 
tuning step rate ( 12.5 or 25kHz channell-
ing on both bands) and call 2, which gives 
instant access to the frequency in 
memory 9. 
The microphone socket is mounted on 

the front panel, and incorporate% 8 pins 
to the standard I corn wiring. The rig is 
well presented, extremely well laid out 
internally and includes separate PAs for 
the two bands with a very adequate heat-
sink, although 1 am slightly concerned 
that no cooling fan is incorporated. This 
will mean that you will have to provide. 
very adequate ventilation for the back of ' 
the rig when you mount it in your car. In ' 
the trials it did get extremely warm, but ; 
not ridiculously hot. 

It is not possible to transmit on one ! 

band and receive on the other, and if you 
require this facility you would have to 
consider the Yaesu, which is far more 
flexible, or the Trio, which does allow it 
but with difficulty ( not duplex though). 

It is quite clear that there is going to be 
heavy competition between the IC3200E, 
the Yaesu FT2700RH and the Trio 
TW4000A, for they all have strong points 
to commend them. The point about this 
little Icom is that it could be put into 
spaces that might not be large enough 
for the competitors, and if you want to be 
able to have a simple but effective 
installation for both bands its rather 
lower price may well swing the balance. 

Berserk 
I very much enjoyed using this rig as it 

has no serious failings. Although it takes 
a short time to accept a command to 
change frequency, I soon got used to it. 
However, if you tune the VFO knob too 
quickly the synthesiser goes berserk and 
you could end up going upwards when 
you want to go down, so you have to be 
slightly patient with it. The normal 
up/down functions, however, worked 
very well indeed. If you press either of 
these and hold it down, the rig steps 
channels quite rapidly. 
I was rather annoyed with the MHz 

buttons, for these not only went from one 
band to the other, and thus provided the 
incorrect repeater shift, but when going 
through a band edge your kHz setting is 
replaced by noughts. It is so easy to press 
the wrong button absent-mindedly, and 
the Yaesu transceiver also had this 
problem. It is extremely useful to be able 
to move frequency from memory, and not 
many FM mobiles offer this facility, but 
unfortunately it is not available from 
either of the call access positions. 
Although the displays on the front 

panel are back illuminated in a bright 
green colour, there is no illumination 
behind the VFO dial or the various 
buttons so the rig is not quite so easy to 
use in the dark. The instruction manual is 
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very well laid out and provides adequate 
information for using the rig, lay-outs 
and circuit diagrams being incorporated. 
The modulation quality was said to be 

very good, several amateurs commen-
ting that speech was very clear, the 
microphone giving quite a bright repro-
duction with fairly low distortion overall. 
I have frequently moaned about the 
reproduced quality from Icom rigs, FM 
on many other Icoms being very muffled 
even on an external speaker as the result 
of too much Rx de-emphasis of the treble 
end. This rig is much better and I found 
that the received intelligibility was 
therefore very greatly improved, callsign 
gabblers being heard that much more 
clearly! 

Sensitivity 
The receiver sensitivity seemed excel-

lent on 2m but it was just a little poorer 
than average on 70cm which is rather a 
pity. This could well be due to the way in 
which the two bands are coupled 
together to feed one antenna socket. 
The S0239 line socket is on a short flying 
coaxial lead which feeds the two band 
sections in parallel. Each band has its 
own separate bandpass filter and Tx/Rx 
diode switching network. Not only are 
two separate PAs used, but each band 
has separate RF pre-amps and mixers, 
the mixer outputs being selected 
appropriately to a common IF strip. It is 
possible that the 144MHz filters are 
slightly loading down the 433MHz RF pre-
amp input by interaction. 
I experienced no problems with repea-

ter access using the toneburst button on 
the mic, and the 25W power output on 
both bands enabled access to almost any 
audible repeater. The FM squelch con-
trol could be adjusted to allow very weak 
stations to open it, and the hovering 
characteristics were reasonably 
acceptable. 

I have always found that second 
functions on the majority of controls 
tend to get a bit confusing, but they have 
been chosen quite carefully so that you 
should not have to use them very often. 
What is annoying however is that you 
have to take the lid off completely to get 
at the internal switches which you might 
well want to change for operating in 
different areas. For example, you might 
wish to scan rapidly in a more rural area 
but slowly in an urban one, or alterna-
tively you might want to hold a scanned 
station where there are very few of them, 
whilst belting across many unwanted 
stations in a high density area. 
I feel that Icom should have provided 

an easy to remove bug hutch cover on the 
top, or even used counter-sunk switches 
on the panel. The review sample was not 
fitted with the speech frequency read-
out option, but I would assume that its 
quality would be fairly similar to those on 
other ' corn rigs, which are adequate. 

Laboratory tests 
The RF sensitivity on 2m measured 

very well, about the same as its latest 
competition. On 70cm though it was 4dB 

less sensitive, which was disappointing, 
especially as you could not conveniently 
use an external pre-amp arrangement 
unless the pre-amp could pass 2m 
signals through it as well as 70cm on Tx. 
Both the front end mixers gave a good 

performance, which did not deteriorate 
significantly when two strong carriers 
were very close to the wanted frequency. 
Furthermore, the synthesisers for both 
bands had relatively low sideband noise, 
thus giving a very good reciprocal mixing 
performance. A strong signal on the 
adjacent channel would not be likely to 
cause interference to the signal/noise 
ratio of a weak wanted signal, although 
the IF selectivity was none too good at 
12.5kHz channelling. 
Selectivity is quite important on 2m in 

urban areas, but I have not had problems 
on 70cm. Now that 25kHz channelling is 
in very regular use on 70cm, the addition 
of 12.5kHz channelling on that band is 
quite useful, although you should watch 
out carefully for commercial users who 
frequently use 12.5kHz offsets. It should 
be remembered that we are secondary 
users of the band, so I suggest that you 
avoid these offsets. 25kHz selectivity was 
excellent incidently. 
Now we come to one of the most 

ridiculous S-meters that I have yet 
encountered, even on an FM rig. Not only 
is there a mere 9dB difference between 
Si and 9, but Icom have got a strange idea 
about their dB above S9, since an RF 
level increase of only 3dB takes the 
meter from S9 to '9+60'. The meter is thus 
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but since it faces downwards you would 
probably get a significant improvement 
by selecting a mini external speaker. 
Whilst the rig was extremely well set up 

on the 2m band we noted a very slight 
unevenness in the IF selectivity on 70cm, 
but this should not affect 25kHz 
channelling or change the measured 
sensitivity. The unevenness was due to a 
very slight frequency error which caused 
a correct input transmission to be a little 
closer to one filter skirt than the other. 
We checked the transmitter sections 

by dumping the power into a Rohde & 
Schwarz dummy load attenuator, 
measuring power on a Racal 9303 digital 
power meter. The rig was just about on 
spec, giving 25W output on 2m and 27.5W 

on 70cm. The power reduced usefully to 
an average 3.5W on low power. We 
checked the FM deviation of the tone-
bursts and found that the oscillator in the 
mic was set correctly, its frequency also 
being precise, but the one in the rig, 
which is superfluous anyway, was just 
under 2Hz low and with deviation some 
6dB lower than that from the mic, which is 
very curious. 
Speech deviation peaked at around 

4.6kHz normally, but even when 
extremely provoked the peak deviation 
hit just 5kHz, showing a superbly set up 
limiter.This was confirmed also by the 
frequency response transmitter, which 
checked well below limiting and into 
limiting. 

Icom IC3200E Laboratory Results 
(Results for 430MHz band are in brackets) 
Receiver Resulte 
Sensitivity, for 12dB sinad 
144.025M Hz 
14495M Hz 
145.975MHz 

-124dBm 
-124dBm 
-124dBm 

(433.025MHz - 120dBm) 
(435.975MHz - 120.5dBm) 
(439.975MHz - 120dBm) 

Selectivity, off channel 3kHz deviation/3kHz modulation 
±12.5kHz spacing 6.5/8.5dB (5/10dB) 
±25kHz 71.5/73.5dB 68/71dB) 

S-meter 
Si 
S9 
S9+20 
S9+40 
S9+60 

Distortion at 3kHz deviation 

-111dBm 
-102dBm 
-100dBm 
not marked 
-99dBm 

Maximum audio output power (10%THD) 

(-111dBm) 
(-103dBm) 
(-100dBm) 
not marked 
(-99dBm) 

4%(5%) 

4 ohms 3.4W 8 ohms 2W 

Calculated intercept point: 12dB sinad method 
+100/+200kHz spacing -8dBm (-6dBm) 
+20/+40kHz spacing -8dBm (-4.5dBm) 

Size 
Weight 

Trenernitter ResuRe 

Maximum output power (high/low) 

Harmonics and spurii 

140 (W) x 50 (H) x 218 (D)mm 
1.9kg 

25/3.7W (27.5/3.3W) 

no harmonics or spurii above 
-65dB ref full output power on 
both bands 

Tx accuracy -50Hz (+210Hz) 

Repeater shift accuracy within 10Hz 

Deviations (rig toneburst/mic toneburst/normal speech/provoked speech) 2.3/4.6/4.6/5KHz 

Toneburst frequency accuracy 

Current drawn at full output 

1750Hz on mic 1747Hz on rig 

6.5A 

The transmitted response from the mic 
input socket to the RF carrier after 750gS 
de-emphasis was almost ideal, being 
very flat indeed in the passband 400Hz-
3.7kHz, the response falling extremely 
rapidly either side of this passband. The 
rig should therefore not pick up too 
much low frequency car noise, and yet 
the slightly extended response will make 
the sound quality that little bit better 
than that of other rigs, which are usually 
filtered a little lower, sometimes with a 
shallower cut off. 
Transmitted frequency accuracy was 

extremely good on 2m and very good 
indeed on 70cm, and one might say that 
both were almost precisely 'on the nose'. 
The maximum current drawn was 6.5A 

on 70cm, whilst the squelched current 
when receiving was down to 0.5A. The 
latter is slightly on the high side, so you 
will need to watch that you turn the rig off 
over a weekend! We checked quite 
carefully for RF harmonic and spurious 
outputs and none were seen, our noise 
floor for the test being just below —65dB. 

Conclusions 
One has to weigh up the advantages 

and disadvantages of the three presently 
available dual band rigs, the IC3200E, the 
Yaesu FT2700RH, and the Trio TW4000A. 
The Trio is still my personal favourite 
because of its superb ergonomics, its 
one snag being the exclusion of 12.5kHz 
channelling. Having tried all three rigs 
the Trio seems easier to use, but you may 
find that since the separate antenna 
sockets are on the back panel itself, the 
70cm one being slightly awkward to get 
to, the other two rigs with their short co-
ax leads and sockets will be more 
convenient if you want to take the rig in 
and out of the car fairly frequently. The 
Trio has the best selectivity incidently. 
The Yaesu, reviewed very recently in 

Amateur Radio, offers simultaneous Tx 
on one band and Rx on the other, which 
can be great fun. It too has excellent 
ergonomics, with just the odd awkward 
feature like the MHz button problem. I 
personally prefer the Trio transmit 
quality, although the I com is very good as 
well. 

If you want to obtain optimum perform-
ance on both bands, using separate 
antennas, you will have to exclude the 
'corn from consideration, especially as it 
would be very awkward to use an 
external linear pre-amp with it unless 
you only used one band at a time. 
However, for sheer convenience and 
simplicity the new lcom rig has so much 
going for it, allowing it to be very highly 
recommended. It is obvious that all three 
rigs are in the same top class and equally 
recommendable. 
I would like to thank Thanet Electro-

nics for getting me the review sample so 
quickly after it had come into the 
country, and Jonathan Honeybal I G1LMS 
for helping with all the measurements 
and assessments. I will finally have to 
leave it to each individual reader to make 
his own choice, which is not going to be 
easy. 
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Yaesu 

FRG9600 
multimode 

receiver 

Over the years many scanning receiv-
ers have come and gone, some being 
extremely poor whilst others have been 
just adequate. The exception was 
the AOR2001, which I reviewed about 
eighteen months ago in this magazine. 
The AOR2001 had quite good facilities 
and a performance well above any other 
available scanner, covering a range from 
25MHz to well above 500MHz. 
Although it performed well it had very 

poor ergonomics and a very nasty touch 
type keypad, a plastic membrane cover-
ing over the touch points. Even so, I gave 
it a good review but pointed out that what 
we all wanted was a receiver with far 
more facilities and with a proper tuning 
control. 
When I first heard about the new Yaesu 

model I was delighted, since it seemed to 
have almost everything that one could 
want in such a receiver, except for the 
fact that the highest frequency covered 
was 905MHz and not 1GHz. A review 
sample arrived from Amcomm of Harrow, 
North West London, and whilst I was 
extremely impressed with all the facili-
ties and ergonomics I have to say right 
now that the technical performance is 
extremely poor, in fact poorer in many 
ways than much of its competition. 
Before going into details of the perform-
ance, however, let's have a look at its 
comprehensive facilities. 
The receiver is totally encased in 

metal, measuring 180 by 80 by 220mm and 
weighing 2.2kg. The loudspeaker is 
mounted in the top panel. The front panel 
includes an extremely easy to use 5 x 4 
keypad, offering superb facilities. The 
frequency range is nominally 60 to 
905MHz, frequency being entered on the 
keypad as required, a 0 being put in at the 
beginning for frequencies below 
100MHz. 
The mode button cycles between wide 

and narrow FM, wide and narrow AM 
(narrow AM uses an SSB filter, unfortu-
nately) and upper and lower SSB. A 
cyclic step button selects 100Hz and 
1kHz steps on SSB and AM narrow, 5, 10, 
12.5 or 25kHz on wide AM and NBFM, and 
100kHz steps on FM. 
The keypad allows you to enter 

frequencies in between steps, the nor-
mal channelling reverting once you alter 
the up/down channel buttons, or the 
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tuning control. The tuning control itself 
gives click steps at the chosen channel-
ling rate, which works extremely well, 
allowing one to belt up and down a 
particular band very rapidly, manual 
scanning of course being much faster 
than electronic scanning. 
Above the tuning knob are up and 

down stepping buttons which can be 
used to select automatic up/down scan-
ning. This, however, is rather slow. One 
hundred memories are incorporated, 
which include frequency and mode, and 
not only are these very easy to select, but 
you can transfer from memory to the VFO 
mode as well as putting any frequency 
found immediately into memory. A 
priority channel can be scanned every 
few seconds, if enabled. 
An audio scan button will stop the 

receiver scanning only when a mod-
ulated channel is found, provided the 
squelch control is in use, concentrically 
mounted audio gain and tone controls 
also being provided. Additional buttons 
select clear entry, memory clear, 
antenna attenuator (20dB), and various 
clock functions. The front panel also 
includes a 3.5mm jack socket for head-
phone interconnection. 
The back panel includes what seems to 

be the inevitably inappropriate S0239 
socket for interconnecting a telescopic 
whip supplied or an external antenna, 

this socket being ridiculous for the UHF 
range. A BNC socket would have given a 
better performance for frequencies 
above 500MHz. A 13.8V coaxial power 
socket has a positive inner pin, which you 
should note carefully as there are two 
standards for this. An external mains 
adaptor is available, type PA4C, which 
delivers 13.8V dc at up to 700mA. 
Three phono sockets provide 8V dc 

(maximum 200mA), video output for use 
with an external adaptor, and a mute 
socket which mutes the receiver from • 
external control. Three 3.5mm jack 
sockets are mounted for feeding a tape 
recorder at a fixed level ( specified at 
70mV into 50kohms), there's an 8 ohm 
external speaker, which mutes the 
internal one when in use, and an FM wide 
MPX output can be used to feed a stereo 
decoder externally, which you would 
have to make up yourself as Yaesu do not 
supply one. 
A four pin molex socket provides 

binary band data for possible future 
Yaesu options. A six pin DIN socket can 
be used to feed an optional computer 
interface unit, Yaesu having the FIF232C 
and Fl F65A available (Apple II etc). Two 
small presets can adjust video AGO and 
audio mute thresholds (the latter for FM 
wide) 
You can thus see that this little 

receiver has some excellent facilities 
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and has been superbly ergonomically 
designed. Each time a button is pressed 
a pip sounds to show that the command 
has been accepted. Frequency entry is 
simplicity itself and operation is so much 
easier than on the AOR2001. The compu-
ter interfacing possibilities are fascinat-
ing and the receiver can also be used for 
video and data reception with the 
potential of excellent interfacing. 

Subjective tests 

I interconnected the receiver with 
various antennas, including VHF and 
UHF discones, and the quality on NBFM 
and wide AM was quite reasonable for 
speech communication. Wide band FM 
seemed to be muffled though, and wide 
deviation programme peaks were very 
definitely distorted. In tuning around 
band II I was troubled by quite bad 
intermodulation products from the 
strongest FM radio stations, and unfortu-
nately these extended well above and 
below the broadcasting section of the 
band. 
The IM performance apparently 

improved when one switched in the 
attenuator, but the resulting desensitisa-
tion made it impossible to receive any 
but the very strongest mobile radio 
transmissions. The air band above 
118MHz did come over quite well on AM, 
although sensitivity was a little lacking. 
However, as one tuned higher and higher 
the very poor sensitivity became more 
and more obvious, and by the 70cm band 
repeaters that should have normally be 
fully quieting were either inaudible or 
only just discernable. 
The same situation arose for many 

PMR repeater and simplex channels 
below band IV television. I tried listening 
to OW and SSB and whilst the quality was 
tolerable at 144MHz, although clearly 
very subject to hiss modulation, by 
432MHz many signals had an auroral 
quality caused by the appalling noise 
sidebands of the synthesised local 
oscillators. 
Yaesu do not claim that the rig can be 

used for CW and SSB reception above 
460MHz and I am not surprised, for 
carriers developed around the top end of 
the receiver did not produce a musical 
note at all, just an auroral hiss. 
I am most dismayed that Yaesu's top 

frequency limit is 905MHz for they could, 
with advantage, have extended this to at 
least 960MHz, thus covering the 934MHz 
citizens' band and the cellular radio 
channels. However, by the time this 
review is published, Amcomm should be 
able to supply modified rigs receiving up 
to 960MHz, for at the time of writing they 
had already converted two rigs experi-
mentally to cover the extended range. 

If one bears in mind that there is 
obviously a collosal market, potentially 
of tens of thousands, for a receiver such 
as this with good ergonomics, it is very 
sad that the RF intermodulation, 
sensitivity and local oscillator noise 
performances are so very poor. Yaesu 
have been informed of my criticisms and 
have promised to look into the matter, 

but surely they must have been aware of 
the set's deficiencies. 
After I'd had a good moan about the 

first review sample a second one arrived 
from Alec, which proved to be a few dB 
better at 433MHz but was actually worse 
at 144MHz than the first sample, so it 
seems you cannot win. 
We took very many sensitivity readings 

right across the frequency range, and 
many of them were considerably below 
specification. For example, the FM 
sensitivity around 433MHz of the first 
sample was some 10dB worse than spec, 
the specification itself being fairly poor. 
To overcome this you could put a broad 
band RF pre-amp in front, and I tried a 
number of these made by muTek, Datong 
and Packer. Indeed, the sensitivity 
improved more or less by the gain of the 
pre-amp, but of course the intermodula-
tion performance was so severely 
degraded as to make the receiver almost 
unusable on several of the bands which 
contain strong signals amongst weak 
ones. 

It strikes me that the front end is little 
better than the poorest typical ITV tuner 
types, and a hot TV front end would have 
been a lot better. This is not the right way 
to design a front end though, for what we 
really need are some switched front end 
very low noise pre-amps covering 
various frequency ranges, followed by a 
very good ring diode passive mixer 
feeding a very high frequency IF, which 
has a narrow roofing filter mixing down 
to a much lower frequency for the main 
amplification. 

In these days of microprocessor con-
trolled synthesisers it should be possible 
to design one to give a mixer feed of 
+10dBm (around 700mV), the injection 
level not varying much over the total 
frequency range. A front end such as I 
have described should give an overall 
sensitivity equivalent to the very best 
144MHz FM black boxes, and what a 

receiver this would then be. 
Even so, there is a lot of fun to be 

gained from playing with this receiver 
and I have to emphasise that it is only 
because my standards are relatively high 
that I have been so critical. I suggest that 
you compare one of these receivers with 
the AOR2001 and a newer one which has 
just been announced, which incidentally 
is not the same as a much older model 
made by AOR for Regency, which also 
employs the very poor membrane type 
keypad. 

Laboratory tests 
In the lab we checked the performance 

with the normal signal generator/analy-
ses equipment that I use regularly for 
transceiver testing. FM sensitivity varied 
from an appalling - 103dBm ( 1.6p,V) at 
433MHz to - 120dBm (0.22µV) on 2m. At 
the top end of the range the sensitivity 
was only slightly better than at 433MHz 
and far below what it should have been. 
Curiously the SSB sensitivity at 144MHz 
measured quite well, certainly as good as 
average black boxes on the band. 
The reciprocal mixing ratios at spac-

ings close in to the wanted signal were 
very poor indeed, typically perhaps 20dB 
worse than a synthesised 2m rig, but at 
1MHz and more distant spacings the 
measurement was very satisfactory. We 
used the Thorpe method for measuring 
the RF intercept point, for the normal 
methods gave ridiculous readings 
because of the dreadful local oscillator 
noise problem. 
What can I say about a rig that gives 

measurements inferior to the poorest 
handhelds! It should have been possible 
for it to have been at least 20dB better 
and this is therefore a serious failing. 
Even the Thorpe method was unusable 
very close in because of measurement 
problems! There were indications, 
however, that the blocking performance 
was not too bad. 
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G3OSS TESTS 
We had a look at the SSB selectivity 

and found that the filter top was very 
broad, more so than the specification 
would suggest. 3.6kHz bandwidth for 6dB 
down is some 50% wider than it should 
have been. The 60dB selectivity was 
quite acceptable, though, showing 
reasonably good rejection of strong 
adjacent channel signals, provided 
these had not already demolished a weak 
wanted signal because of the reciprocal 
mixing problem! 
The S-meter always showed at least an 

Si signal and it only required a 9dB 
increase in RF level to go from S2 to S9 on 
SSB. Surprisingly, however, it showed 
more willing on FM, the same points 
requiring a lift of 26dB! For all the LEDs to 
come on required only 30µV on SSB, but a 
massive 11mV on FM - some signal! The 
SSB product detector distortion was 
poor, whilst NBFM discriminator distor-
tion was tolerable. Wide band FM was 
rather poor, but the main problem here 
was that the de-emphasis was 75p.S 
rather than the 50i2S curve that is 
required in Europe. The antenna atten-
uator gave 23dB attenuation at 144MHz 
and I cannot see any point in attenuating 
an already insensitive rig. AM distortion 
was acceptable at middle frequencies 
and actually somewhat better than that 
of many other Japanese rigs, but the AM 
narrow selectivity created extremely 
muffled reproduction, although wide 
was quite reasonable. Low frequencies, 
however, produced quite bad audio 
distortion. 
The rig gave an output of 1.8W for 10% 

distortion into 8 ohms, which is just about 
adequate, 2.4W being available into 4 
ohms. A frequency error of 1.6kHz was 
noted at 144MHz on SSB, showing that 
the synthesiser crystal had not been set 
up too well. We took many measure-
ments on the second sample, which was 
equally unsatisfactory, the average 
sensitivity being about the same, 
although not sinking to such low depths 
at 433M Hz. 

Conclusions 
I have to write that I am bitterly 

disappointed with this rig, which showed 
such promise when I first became aware 
of its facilities. If you are prepared to put 
up with all its deficiencies then I suggest 
that you could try one, but my advce is to 
wait a few months to see if Yaesu can get 
their act together and produce samples 
which can at least come up to specifica-
tion, and hopefully surpass it. In the 
meantime it will be worth waiting for the 
new AOR model, which will have an 
extended coverage to 1.3GHz but 
exclude a chunk of frequencies between 
550 and 800M Hz approximately. 
I would like to thank Amcomm very 

much indeed for their great help in 
providing both samples. They have 
promised to let me try one again if the 
performance eventually settles down to 
an acceptable one. Thanks also to 
Jonathan G1LMS for taking many of the 
measurements, and to Nigel G1LSA for 
helping me with many of the tests. 
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Yaesu FRG9600 Laboratory Results 
ALL RESULTS ARE FOR THE 144MHz BAND UNLESS OTHERWISE SPECIFIED 

Receiver results 
Sensitivity NBFM for 12dB sinad result 
900.5MHz 
6005M Hz 
433.5MHz 
300.5MHz 
144.825MHz 
117.5MHz 
100.5MHz 
84.5MHz 
60.5MHz 

Attenuator 

Sensitivity 
SSB for 12dB sinad 
144.3MHz 
Selectivity 
SSB, bandwidth for given level drop 
3d8; 3kHz 
6dB; 3.6kHz 

RM ratio, SSB 
+1MHz spacing 
+100kHz 
+50kHz 
+20kHz 
+10kHz 
+5kHz 

S-meter 
Si 
S2 
S9 
Max LEDs 

SSB product detector distortion 
FM audio distortion at 3kHz deviation 

AM distortion 
3kHz @ 90% 

@ 30% 
1 kHz @ 90% 

@ 30% 
300Hz@ 90% 

@ 30% 
100Hz@ 30% 

Calculated intercept point 
Thorpe method 

Size 180(W) x 80(H) x 220(D)mm 

Weight 2.2kg 

FM 
always on 
-99dBm 
-73dBm 
-26dBm 

AM narrow 

2.2% 
2.7% 
12.7% 
15% 
39% 

+100/+200kHz spacing 
+50/+100kHz 
+20/+40kHz 
+10/+20kHz 

-105dBm 
-110dBm 
-103dBm 
-116dBm 
-120dBm 
-115dBm 
-113dBm 
-117dBm 
-118dBm 

23dB 

-123dBm 

40dB: 4.6kHz 
60dB 4.7kHz 

105dB 
71dB 
62dB 
56dB 
56dB 
55dB 

4.5% 
2.9% 

SSB 
always on 
-96dBm 
-87dBm 
-78dBm 

AM wide 
3% 
3% 
1.9% 
3.5% 
13% 
16% 

-34dBm 
-34.5dBm 
-36.5dBm 
-35dBm 

AUGUST 1985 please mention AMATEUR RADIO when replying to any advertisement 23 



LOOK WHAT YOU GET 
EVERY MONTH IN 

Problems in receivers: 
What to look for 

Beginners' 

On test: 

ADM 
* DX DIARY Don Field G3XTT with all the news of rare 

DX, contests and DXpeditions 

* ON THE BEAM Glen Ross G8MWR with all the 

news and comment from bands above 50MHz 

• G3OSS TESTS Angus McKenzie — the fairest, most 
comprehensive reviews available anywhere 

MORE NEWS, MORE FEATURES, MORE FUN, MORE STYLE 
THAN ANY MAGAZINE AVAILABLE ON THE MARKET TODAY 
Make sure of your copy by placing a regular order at your newsagents or by taking out a 

post free, inflation proof subscription, with early delivery to your door each month 

AMATEUR RADIO SUBSCRIPTION ORDER FORM 
To: Subscription Department • Amateur Radio • PLEASE SUPPLY: (tick boa) tor 121 , rod« Include P P 

513 London Road • Thornton Heath • fiend Wortd-Surlec• atisepe•Alr Werld.Alr 

Surrey • CR4 6AR Tel: 01-684 3157 (13 20  (14 30   t111.10. £20.10  

NAME  PAYMENT 
ENCLOSED•   ADDRESS  

CREDIT CARD PAYMENT 

Cheques should be mode poyob1e to 
Amateur Radio Oyerseos payment by 
Internotionol Money Order, or credit cord 

VISA (1 
11-MI 

 Postcode  Signature  

LOOK OUT FOR THESE TWO MEN 

fin CR aTJAVE 
REPRESENTING mr, DLES LTD 
AT MOBILE RALLIES THROUGHOUT THE YEAR. 
ORDER NOW TO AVOID DISAPPOINTMENT. 

FOR DETAILS AND AVAILABILITY 
PHONE: 0403-730767 01, 

HUW MICK 
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R WITHERS IMM 
584 HAGLEY ROAD WEST, OLDBURY, 

QUINTON, B68 OBS BIRMINGHAM 

AN HF BEST 

SELLER 

FT757GX 

41111111111, _ 

• 100 Watt mul imode • AM, FM, CW, SSB. 

• Gen. coverage AX • Computer compatible. 

vat su 
THE ULTIMATE 
2mtr/70cms 
MOBILE 

FT2700RH 

• Full duplex • A big 25 watts on VHF/UHF 

• 10 channel memory • Scanning • LCD displayrS" meter 

• 
M5 
_AMC 

3 

  BIRMINGHAMS 

1 MAJOR INDEPENDENT 
SERVING THE UK 

NEW PRODUCTS EXCLUSIVE TO R.W.C. .1( 

RAYCOM MODULAR RF AMPLIFIERS 
A complete range of linear and fni amplifiers for use with both VHF 
and UHF hand portables and multimode portables such as the 
YAESU FT29OR and FT79OR Power output from 15W to 45W 
depending on model. (eight are available). All units feature 
Mitsubishi or Toshiba power modules as used in the majority of 
mobile and base radio transceivers Two versions are also available 
for business radio applications 

PRICE from £39.50 for the 15VI vhf model • £2.00 post 

UHF UNITS (430-440MHz) 
ORDER CODE PRICE 

25W FM'CW ut5F £79.50 
15W FM/CW/SS8 AM U15L £69.50 
15W FM/CW U15F £59.50 
(FULL RANGE OF POWER MODULES IN STOCK 
VHF UNITS (144-149MH2) 

ORO« COOIE PRICE 
45 FM/CW V45F £82.30 
35 FM/DWiSSEI,AM V35L £59.50 
25 FM/CW V25F £•8.50 
15 FM/CW/SSB,AM V15L £49.50 
15 FM/CW V15F £39.50 

10 Mtr MOD BOARD 

aneiteepie 

PRICE 
£22.50 
• £ 1 00 post free 
packing Kit now 
available at t17 50 

This is a complete modification board designed to fit all CB radios that 
incorporate the SANYO LC7137 series of synthesizer chip, the unit 
comprises of a small pcb with six microchips and fits almost all current 
legal (CB 27/81) radios, the unit is supplied with full fitting 
instructions and can be fitted easily by most enthusiasts, with the 
current upsurge in interest in this band demand has been high as this 
means that over 90% of current CB radios can now be used on 10 mtr 
amateur band See other ads for more information Over 300 sold in 2 
months' Complete radios available & other kits 

We also sell and service Cellular Radio, and 
PMR ( Business) radio equipment. 

‘11 ••• Tel: 021 421 8201 (24hr answerphone) 

Telex: 334303 G TXAGWM 

IC OM 

NEW EXCITING 

DUAL BANDER 

IC3200E 

• Simplified front panel • Simplex/Duplex memory 

• Built in duplexer • Smallest in its class 

ir ICOM 
THE HIGH-TECH 

ALL BAND 

HF TRANSCEIVER 

IC745 

• 16 tunable memories • Gen. coverage AX 

• Scanning • Deep IF notch filter • 

Aycom.atimited 
R. 

 IA. 
A.R.M. MULTI P6 ANTENNA 
Probably the most versatile 
Antenna ever designed 

PRICE £39.25 
• 12 50 carriage 

This is one of the most exciting new products to be launched by RWC 
and is the result of many months of development by Antenna 
Research Manufacture based in Devon The antenna has been 
designed to meet Me growing popularity in multimode portable and 
mobile operation and is capable of being used on both vhf and uhf in 
both horizontal and vertical polorization modes, both portable and 
mobile The antenna has the facility of being used as both omni-
directional modes as well as having capability of DF function No ground-
plane or radials are required and the antenna can therefore be used in a 
variety of applictions on frequencies between 140-450 mhz Colinear 
elements £4.75. 
* SEE THE REVIEWS * or SAE LEAFLETS 

ANNOUNCING THE SUPER YAESU FT757GX ---
MOD BOARD UNIT from Raycom 

• The modification serves two major purposes 

• ( 1) to improve VFO tuning and eliminate 'TUNING GLITCH' 

• ( 2) to increase tuning speed from 5khz per dial revolution to 
50khz per dial revolution ( selectable on the 500khz step switch) 

• UK price is £29.50 for the built and tested pcb with complete 
fitting instructions and £39.50 plus carriage for a unit factory 

fitted and tested. Instant fitting service available. Phone now. 

•i  £1000.00 instant credit available 
for licensed amateurs. Details upon 

request. Call now! 

A=lY11  

'EXPRESS 7 

RWC CREDITCARD 
 I 

VISA 

HP/PERSONAL 
LOANS AVAILABLE 

(written details upon request) 
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SHORT WAVE 
LISTENER 

TREVOR MORGAN GW4OXB 

Before carrying on with this 
month's column, I really must 
apologise for the abrupt 
ending to last month's offer-
ing. I was on the short list to 
enter hospital and had the 
admission notice as I was 
getting the article ready, so I 
had to rush things a bit. 
Anyway, looking through it 

it's not too bad, but if you have 
any queries regarding the 
ATU feature please let me 
know. 
Letters and entries for the 

Prefix Awards continued to 
sail in while I was away and 
I've had some catching up to 
do, but now I'm up to date 
again and letters are replied 
to by return of post. 

Lots of enquiries have 
arrived regarding the Spec-
trum interface. I have had 
copies of the rewritten article 
made and this is available 
from me for an SAE. 

What an interesting 

batch 

So to the mailbox ... and 
what an interesting batch we 
have too. 

Eric Parkes from Barnsley 
makes the comment that a lot 
of listeners (and licensed 
folk) are unemployed or 
retired etc, and because they 
can't afford those all singing 
and dancing black boxes have 
to make do with £50 second-
hand rigs. He requests more 
information about the AR88s 
and how to fit accessories to 
rigs of that ilk. 
Point taken Eric, but as I 

have said previously, there 
are others writing for the 
magazine who are doing a 
fine job with the older equip-
ment (such as Hugh Allison 
with his Secondhand articles) 

and as I have had very little 
experience with valve type 
receivers I would not attempt 
to advise others. 
Having made that state-

ment, there are some excel-
lent solid-state receivers 
around at that sort of price 
and a Lowe SRX30 with ana-
logue scale was seen recently 
for £60, a Realistic DX160 plus 

ATU and digital readout for 
£75, Trio JR500 for £50 etc. If 
you want to try homebrew 
there are some nice kits 
available (see later) at 
reasonable prices and you 
can improve or add to them as 
you go. 

Well used if not 

clapped out! 

The AR88s and Eddystones 
were fine receivers, and many 
of them still are, but a lot of 
those coming onto the market 
are often well used, if not 
clapped out! If you've got the 
knowledge and skill to repair 
one, why not build your own? 
So having said all that, up 

comes Philip Davies from 
Market Drayton with an award 
claim heard with an Eddy-
stone 840A! Philip uses a 
folded dipole for 15 metres 
tucked away in the loft! 

Next, a letter from John 
Jordan in Sheffield mention-
ing his bargain buy which got 
him interested in SWL. The 
receiver is a Skywood CX203 
and John would be pleased to 
hear from anyone with any 
experience of this receiver. 
Anyway, he seems to be 
enjoying his new hobby using 
a long wire and hopes to get a 
G5RV up when the weather 
breaks. 

The old joystick 
CH Fern wrote from Der-

byshire about the old joystick 
antenna. He uses one in his 
flat and finds it most useful as 
he can't put up wires. These 
antennas were made by a 
company unfortunately now 
extinct, but an indoor antenna 
is still offered in design form 
for DIY by G2VF. An active 
antenna is available from 
Datong, among others, and 
Radio Nederland issue DIY 
plans amongst their excellent 
listeners' aids for an active 
antenna, so the flat dwellers 
are catered for. 
Over to Eddie Brown in 

Wellingborough who asks 
about plotting his prefixes. 
The RSGB does a nice 
Amateur Prefix/Zone Map for 

£2.53 and an up to date prefix 
list is available from Geoff 
Watts. The new Maidenhead 
locator maps are also useful 
and are well worth looking 
for. 
Goff Curtis (not Geoff - 

sorry!) in South Harrow looks 
forward to working the new 
bands and hopes to hear more 
amateurs on them than at 
present. Goff listened inten-
tly recently when a ' no call-
sign wallah' was being hunted 
by all and sundry. He was 
hoping for a long awaited 
Clipperton contact, only to 
find out, eventually, that it 
was DL8YR/ST2! 
As he says, it's damned 

annoying when stations call 
'QRZ' with no callsign for 20 
odd overs. 
Goff also mentions his 

lively tape correspondence 
group, exchanging informa-
tion and experiences using 
open reel tapes at 33/4 ips or 
cassettes. Listeners are wel-
come. Write to Goff at 45 
Holyrood Avenue, South Har-
row HA2 8UD. 

Who needs technical 

innovations? 

A nice letter from John 
Gomer G8UNZ mentioned my 
write-up on receivers some 
months ago and he agrees 
that, although the amateur 
brands have all the technical 
innovations, many of the ' high 
street' receivers are quite 
excellent in use and sell at 
reasonable prices. 
As I have often said, you 

don't need a Rolls Royce to 
get to the beach - it's just a bit 
more comfortable and a lot 
more expensive! And if you 
disagree with that just have a 
chat with Rev Dobbs and Co! 
An enjoyable letter from 

Owen Cross (chairman of vice 
at the Cray Valley RS). They 
won the HF Field Day contest 
last year on SSB and were, in 
fact, the first G station to win 
it. Well done lads! 
The Cray Valley RS 15th 

SWL Contest is being held on 
7 September 1985 at 1800G MT 
until the same time on the 8th. 

There are SSB and CW sec-
tions and 160, 80, 40, 15 and 10 
metres can be used. 
Log sheets and rules are 

available from: Owen Cross 
G4DFI, 28 Garden Avenue, 
Bexley Heath, Kent DA7 4LF. 
Please send a large SAE. Let's 
see a good entry from our 
readers this year! 

Prefix awards 
On to the Amateur Radio 

Prefix Awards, and first on the 
list this month is Eric Parkes 
of Barnsley with his claim for 
a Bronze award which 
includes an XYL in VU2, 388, 
5H3, AP2, 9Y2 and VQ9, to 
mention just a few. 
S Lipscomb in Kings Lynn 

offered A71, A92, HH7, VQ9, 
ZC4, ZP5, and 9Y4 amongst his 
claim for Bronze heard on 
bands from Top Band to 
fifteen - just shows that 
they're there if you listen! 
Charles Morgan of Croydon 

used his Eddystone 8400 to 
good effect for a Bronze claim 
which included an FE running 
portable in TK land, a JA2 
maritime mobile, a Canadian 
in 4U, ZB2 and ZZ5 to round it 
off. 
KA Forward of Bognor 

Regis sent in 329 to make sure 
of the Bronze, including some 
nice ones from A92, AE4, 
DJO/C6A, 0E3/YK (a few lads 
had him), YT3, 4B3 and a 
mixed grill for the rest. 
Next on the list this month is 

Gary Lee Hendricks in 
Letchworth who sends in a 
cracking list for the Gold 
award. His 1000 plus came 
neatly entered in a fourteen 
page book! 

Wires, loops and 

verticals 

Gary's hunting was done 
using a Racal RA17 with 
FR101s as back-up and a 
multitude of antennas ran-
ging from the old 5RV through 
to wires, loops and verticals. 
That's the way to catch 'em! 
CE2, CP8, D44, HL1, 8Q7, J73, 
J28, PJ2, P29, S83, TZ6 and 
ZD7, to name just a few of the 
choice catches in the list. 
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SWL 
Jon Sales, now GOAZJ 

(congratulations Jon), is still 
waving the wires around and 
submits his 500 for the Silver 
to add to his shack decora-
tion. 
With 5H3, VP9, P29, 8P6, 8R1, 

J37 and 7S7 for starters and a 
nice collection of specials to 
make the number up, Jon 
comments on the drop-out of 
the bands for over a week. 
According to the reports, 
we're not at the bottom of the 
trough yet either! 
Don Hollingsworth of Sea-

ford submitted his first list for 
the Bronze, worked with a 
Yaesu FT200 feeding a half 
size G5RV, under GOAMH. 
Congrats on the new call Don. 

It's a different kettle of fish 
working them if there's a pile 
up, but nevertheless Don 
submitted a good mixed bag 
including a nice collection of 
specials with LY4, VP9, YT3, 
6W1, 7S0 and 5B4 thrown in for 
good measure. 
John Simpson in Maccles-

field used the award scheme 
as an excuse to dust off the 
FRG7 and strung out a 60 
footer to capture his first 250. 
Not satisfied with run-of-the-
mill SSB, John got his Vic 20 to 
work on RTTY to bag a few as 
well. Starting the list with A4X 
he neatly caught BY2, J37, J87, 
VQ9,VS6, YB5, YT6, 3A2, 5H3, 
5T5 and 9N1 amongst the 
crowd. 
Just pausing for a commer-

cial to say that Geoff Watts' 
prefix/country/zone list is 
now backed up by an oblast 
list for those chasing Russian 
districts. 

It's only 35p (the PCZ list is 
£1) and can be obtained 
from:62 Be/more Road, Nor-
wich NR7 OPU. 
From Folkestone, Mike 

Hudson offers his Bronze 
claim which includes 5N8, 
A4X, AP2, HZ1, YB4 and ZC4 
for starters and a nice mixed 
bag heard from 80 to 15. 

Just shows 

what can be 

done 

Finally for this month, M 
Moss, RS86999, sends his 
Bronze claim commenting 
that he only had a DCRX on 
twenty until 15 March ( note 
my previous comments about 
simple receivers) when he 
invested in an FT101E for 
future use. With A4X, 
JA2/MM, PP7, VE7, XT2, 5B4, 
6Y5 and plenty of other nice 

catches, it just shows what 
can be done with the simplest 
of receivers and a bit of wire. 
The licensed fraternity 

have been kind to listeners 
during the D-Day celebra-
tions and many special call-
signs were to be heard in 
Britain and the USSR, with 
others in various countries 
giving us a nice selection of 
prefixes. The British GV 
series was operating 
throughout the D-Day week 
and an award was available 
for hearing GVOISO, GV2ISO 
and GV4ISO, plus a number of 
service connected stations. 
Unfortunately, I didn't get 
GV4ISO but was informed 
that it was on regularly. That's 
the luck of the game. 
The Russian stations are, I 

believe, on for the year so 
there are plenty of chances to 
work them as well as getting a 
few oblasts onto the list. 

I'd like to run a series on the 
listeners, with your help of 
course. The idea is to present 
a small piece on a different 
listener each month with a 
picture of him or his shack 
with a brief outline of his 
listening history. If you would 
like to take part in this, could 
you let me have a clear 
picture (black and white or 
colour) and details of you and 
your station. I'll pay for each 
one published too! 

Remember the 

wood and wire 

constructions? 

Now for the next set listen-
ing period. As you remember, 
we had an SLP for the new 
WARC bands in July. The 17 
and 18 August are the dates 
and the times are from 0800 on 
Saturday to 2359 on Sunday. 
We shall be interested in 

the activity on 10 metres this 
time so this is a chance to try 
out homebrew beams and 
suchlike which are easier to 
construct for this frequency. 
Some of the old timers may 

remember the wood and wire 
constructions that had their 
devotees a few years ago. I 
had a lot of fun playing around 
with bow-tie monobanders 
and VK2ABQs. They're easy 
on ten as the dimensions are 
reasonable and the materials 
are cheap. Delta loops are a 
good bet on any band but on 
ten a two or three element job 
is feasible. Simple Low Cost 
Wire Antennas is a handy 
volume to have in the listen-

er's shack (RSGB £6.83). 
I mentioned earlier simple 

receivers and the building of 
the same. Well just before I 
went into hospital I received a 
Howes Communications 
DCRX kit which, while not the 
simplest receiver I ever built, 
is a very nice little direct 
conversion receiver and 
gives the newcomer to 
homebrew a chance to get on 
the listening game without 
spending a fortune, and lear-
ning a bit about construction 
into the bargain. I ordered the 
kit as part of their complete 
transceiver project but I'll 
only go through the receiver 
here. 

DCRX kits 

simple to 

construct 

The Howes DCRX kit comes 
complete except for a couple 
of tuning capacitors, case and 
knobs. Suitable capacitors 
are available at £1.50 each and 
it's left up to you how big you 
build the finished article. 
Some prefer a fair sized 
cabinet for shack use while 
others may prefer a compact 
receiver for portable use. The 
circuit board is only 21/2 
inches square so it will go into 
a very small case. 
The instruction sheets sup-

plied make construction sim-
ple to follow and full details of 
the colour coding of the 
resistors and the markings on 
capacitors are given in the 
order in which you solder 
them to the board, which in 
the latter case saves you 
hunting around for refer-
ences to identify compo-
nents. Unless you were an 
experienced constructor you 
probably wouldn't know that a 
0.01i.if capacitor was marked 
103Z or a 0.111F was marked 
104K. 

All the coils (three of them 
in the 80m version) are pre-
wound and the leads are 
clearly marked on the sheets, 
as are the pins of the transis-
tors. 
Following the instructions, 

you simply solder the compo-
nents to the printed circuit 
board which, incidently, has 
the positions of each compo-
nent clearly marked on the 
non track side, in the order 
given. 
Once you have soldered all 

the board mounted compo-
nents into place, you check 
the track side of the board for 

good solder joints and to 
make sure there are no 
bridges across the tracks. 
Adding the external compo-
nents, such as the tuning 
capacitors and volume con-
trol etc, is clearly explained in 
the text. 

Tuning up 
There just remains the tun-

ing up of the receiver which 
can be done using another 
receiver by linking the 

antenna sockets and calibrat-
ing the tuning scale using a 
crystal calibrator. 
The DCRX is very easy to 

construct and is extremely 
well presented making it a 
pleasure to build, especially 
for the newcomer to con-
struction. There's no need to 
buy an expensive box, but if 
you wish you can make a 
plush job of it. It comes in 
three guises for 20 or 30m, 
80m or 160m, which makes it 
handy for those with older 
receivers not having 30m or 
more modern receivers lack-
ing Top Band. 
How well does it work? 

Well, as I said, my version is 
part of the transceiver and I 
haven't finished the job yet, 
but it's looking good so far. 
However, to get a fair report 
on performance, let's look at 
the Bronze award claim by 
Martin Moss RS86999. 

Good going 

by any 

standards 

Using the DCRX, Martin 
heard 112 prefixes and nearly 
30 countries in just two 
months! As Martin works 
some awkward shifts his ' air' 
time is limited but that's good 
going by any standards. 
Obviously a good little per-

former, I thoroughly recom-
mend the DCRX to anyone 
who wants to get some listen-
ing in at little cost and do 
some solder bashing for the 
first time. 
The DCRX kit costs £14.80 

(or £19.90 assembled), so you 
can get into the hobby for less 
than £25! Available from: 
Howes Communications, 139 
Highview, Vigo, Meopham 
DA13 OUT. My thanks to 
Martin for his unbiased report 
on the receiver. 
Well, that's it for this month. 

Next time we'll look at some 
more awards and some diffe-
rent antennas to try. Good 
listening! 
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C. M. HOWES 
139 Highview, 

Vigo, Meopham, 
Kent DA13 OUT 

COMMUNICATIONS Tel: Fairseat (0732) 823129 

FUN TO BUILD KITS BY MAIL ORDER 

FANFARE FOR NEW GOODIES! 
DcRx40 DIRECT CONVERSION RECEIVER kit £ 14.80. Assembled PCB £ 19.90 

CTX40 LOW POWER CW TRANSMITTER kit £ 12.95. Assembled PCB £18.95 

CVF40 EXTERNAL VFO for DcRx and CTX40 kit £9.30. Assembled PCB £14.90 

We are pleased to announce that we now have 40 metre band versions of our 
popular DcRx receiver, CVF external VFO and CTX transmitter. The 80M 
versions of these products have proved to be very popular indeed, so we have 
decided to add 40M versions to our product range. 40 metres is a great band for 
QRP ( low power) CW working — a little goes a long way! Just listen to the huge 
signals surrounding the band under night time conditions, you can be many, 
many dBs weaker and still be S9! Fortunately, you can still find a space for CW 
working without too much trouble. We supply a crystal for the QRP calling 
frequency ( 7030kHz) with the CTX40 kit, but you can add the CVF40 VFO to give 
full band coverage if you wish. The CTX40 has adjustable output power, up to 
about 3W RF. All the kits will work from a 12 to 14V DC supply. You can use our 
new 40M kits on their own, or combine them to form a super little transceiver. 
They all have the usual HOWES features of course — easy to build — good quality 
parts — clear instructions. 

Drop us a line enclosing an SAE for more details about any kit. 
Delivery is normally within 7 days. 

PLEASE ADD 60p P&P to your total order value 

KM ELECTRONIC 
SERVICES 

2 ALEXANDER DRIVE HESWALL, WIRRAL MERSEYSIDE 161 6XT 

Telephone 051 342 4443 Telex 6Z7371 

THE QUARTZ CRYSTAL SPECIALIST 

AMATEUR RADIO CRYSTALS FROM STOCK 

4m, 2m, 7cm and transverter/converter 

MICROPROCESSOR 
CRYSTALS 

from 
stock 

MARKER 

CRYSTALS 

DOUBLE BALANCED MIXERS M8 and M18 
PIN compatible with MD108 and SBL1 

but with superior spec available from stock. 

WE CAN SUPPLY CRYSTALS TO MOST 
COMMERCIAL AND PROFESSIONAL 
SPECIFICATION INCLUDING COLD 

WELD SPECS. 
CRYSTAL SOCKETS for HC6/u, HC13/u 

and HC25/u 

MADE TO ORDER SERVICE 

OVER FREQUENCY RANGE EKHz to 25C1V1Hz with 
express service if required 

For full details of the above services, 
please send s.a.e. 

73 from Dave, G4KQH 

SPEED CONTROL KIT FOR MINI-DRILLS includes completely assembled control unit in smart box with 
room for transformer The only connections to make are 2 wires to a suitable transformer. The control unit 
will handle 2A continuous. 3A intermittent £4 50 
TRANSFORMER for above. 151/. IA continuous ( 1.5A intermittent) for smaller type drill £2.90 
Brand new stock. The complete controller is advertised by major manufacturer for over £201 

HIGH TORQUE MOTOR FOR MINI DRILLS 12V to 18V. 40W. IWO rpm per volt. 5 pole rotor. Carbon brushes. 

50x28mm dia, £2.90 ( Fits any 35mm plastic film container') 

CHUCK & SET OF COLLETS to 2.5rnm for above motor to make an inexpensive drill for PCB work MOO 

HSS DRILL BITS WITH SHANKS 1 Ornrn-5 bits for £ 1.50 0.8mm or 0.6mrn-5 bits for £2.50 or 2 of each size (6 bits) 

for £2.50 (Not recommended for glass fibre PCB) 
COPPER CLAD s/n pakolon. 4 pieces (total 100 sci Mai.. ...................... ............. ..................... ..... £1.00 

FERRIC CHLORIDE to make sairnl  CI.10 

CHARTPAK etch resist transfers. 1 sheet each (total 4) light & heavy line's curves & MI pads £1.50 

or 3 pks  £1.50 
£4.20ETCH RESIST PENS (High quality pk of 2. fine & broad tips)  

NI-CAD RECHARGEABLE CELLS- AA- HP7 pack of 4 £1.50 
or 4 packs for £5.00 Ex equipment. tested & guaranteed SOMA Hr, Bargain! NI-CAD CHARGER & 4 AA Cells 
holder £5 00 

ELECTRET MIC INSERTS 9mm dia x Eimrn with integral amp Requires normal 15V £1.10ea or 6 for £5.00 

PRECISION THERMISTORS 5 types, any mix for £2.00 Approx resistance at 20 degrees C, 5MO, IMO 300K 

100K & 1KO 

Please add 80p P&P per order 
Many other items for callers or send sae for stock list 
Goods normally sent by return 

CROYDON DISCOUNT ELECTRONICS 
40 Lower Addiscornbe Road 
Croydon CRO 6AA 
Tel 01-688 2950 

EVERYTHING 
MENU 

1 1/2  wave verticals for 

10m £11.90 

2 Centre- loaded mobile 

chips from £7.00 

3 25 watt linear amps 

from £17.00 

4 P S.Us from £ 4.00 

5 Repairs 

6 10m FM 

Conversions , 

WANTED 

URGENTLY! 

2nd hand VHF+HF 

equipment, part X 

welcome 

SOUP OF THE DAY 
Lucas 10M FM RIG 

Only £45. 

-71/4  
OPEN TILL 8PM MON-FRI /.\\ 

RAINBOW 
COMMUNICATIONS 

68 

Gorringe Part( Ave 
Mitcham Surrey 

Ask for 

1-1cAard iG4VVVRI 

or WIN 

01-640 1904 

SOUTH LONDON'S BUSIEST EMPORIUM 
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The summer of 1984 saw Mike G4ROM, 
Khee, then G5MUR, and Will G6TXA 
embarking on a tour of Scandinavia by 
train. The countries visited were 
Denmark (OZ), Sweden (SM) and Norway 
(LA). Our train tickets were valid for one 
calendar month of travel throughout the 
rail network of Western Europe but work 
commitments dictated that we use up 
only three weeks of the month. Ori-
ginally, plans were made to visit Finland 
(OH) as well, but they had to be dropped 
because of the lack of time. 
What a super idea to be able to operate 

amateur radio from all the exotic 
Scandinavian locations that we were 
going to visit, we thought! Language 
problems? It is a well-known fact that 
English is widely spoken in the 
Scandinavian countries and this was 
proved to be correct later on. 

Limited 
The amount of radio equipment that we 

could take was limited by the weight 
penalty that was imposed, and the 
amount of space available in our ruck-
sacks. It is a well-known empirical fact 
that the weight of a rucksack increases 
with travelling time! Also, three weeks 
was a rather long period of time. Space 
was rather limited after the rucksacks 
(they were supposed to hold 60 litres 
each) had been filled with the essentials 
— clothing, sleeping-bags and photo-
graphic gear ( photography being 
another interest that we share). 
Therefore we decided to limit our radio 

gear to 2m hand-held transceivers and as 
few accessories as possible. The trans-
ceivers that we eventually took along 
were an I corn IC2E, a Yaesu FT203 and an 
FT208. The accessories were speaker 
microphones (which made operating and 
walking around with fully laden ruck-
sacks more tolerable), a spare battery 
pack each, a battery charger and a multi-
standard mains plug adaptor. A Sony 
ICF7600D with a long piece of wire was 
also taken along to monitor the amateur 
HF bands and for reception of the BBC 
World Service. 
The application process for our 

reciprocal licences started about eight 
weeks before our departure date. We 
wrote to the RSGB for information 
regarding reciprocal licensing in the 
four countries that we wished to visit. In 
reply we received a computer listing of 
all the information they had, together 
with copies of the application forms from 
the respective licensing authorities. The 
information from the RSGB proved to be 
mostly accurate and we had no problems 

The experiences of Mike G4ROM, 

Khee G5MUR and Will G6TXA 

with the licence applications, with the 
exception of Finland. 
Our applications for Finnish reciprocal 

licences were returned to us with a letter 
from the licensing authorities saying that 
they only issue reciprocal licences for 
fixed station operations. This proved to 
be rather fortuitous as we had to drop 
Finland from our itinerary later on. 
The nature of 2m operation in the 

countries that we visited proved to be 
very different from what we were used to 
in the UK. Owing to the sparse popula-
tion, outside the major cities most QS0s 
on the band were through the extensive 
network of repeaters. There was no 
formal channelling system in the simplex 
portion of the band, with only 144.300 and 
145.500M Hz being designated as the SSB 
and FM calling frequencies respectively. 
We only had a few simplex contacts 

and heard only two SSB contacts during 
the three weeks of travelling. However, 
the fact that we were only equipped with 
low power hand-helds with ' rubber-duck' 
aerials must be taken into consideration. 
Furthermore, little operating was done 
while we were travelling in the trains, 
even though it was not specifically 
prohibited in all three countries. 

Denmark 
The first country that we visited was 

Denmark. The information that we 
received from the RSGB stipulated that 
there is no Danish licence which is 
equivalent to the British class B, so only 
G4ROM applied for a Danish reciprocal 
licence. It was only later when the 
licence for G4ROM/OZ was received that 
we discovered from the schedule that 
the Danish class D licence was equiva-
lent to a British class B licence. The 
classes of Danish licence (there are four) 
and their technical and Morse code 
requirements are given in Table 1. 
To obtain a Danish reciprocal licence, 

the completed application form (a copy 
of which is available from the Member-
ship Services of the RSGB or direct from 
the Post og Telegrafvaesenet), together 
with a photocopy of the front page of 
one's licence and a letter from the RALU 
to confirm its validity, must be sent to the 
Post og Telegrafvaesenet. The RSGB 
recommended that we send our applica-
tions two months in advance. However, 
the licence for G4ROM/OZ arrived within 
a week of posting off the application. 
The licence fee of DKr20 had to be paid 

by means of a Bank Giro transfer ( similar 

Station and 
antenna array 
at SKOTM, 
Museum of 
Science 
Stockholme 
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to the Bank Giro system here) upon 
arrival in Denmark. The Danish licensing 
authorities did not require a fixed 
address to be specified as the station 
address. The address of G4ROM/OZ was 
stated on the licence as mobile', 
because we were not sure where we 
would be staying in Denmark at the time 
of application. The reciprocal licence 
was valid for a period of up to three 
months. 
Besides /M, operation as /A and / Pare 

allowed along the same terms as the 
British licence. /M operation is also 
permissible from • Private aeroplanes 
under visual flying conditions or in 
pleasure crafts'. The /MM prefix is only 
issued on special application together 
with the written approval of the ship-
owner. Unlike the British licence, where 
there is no mention of the language in 
which a ()SO may be conducted, the 
Danish licence only permits Danish, 
Faroese, Greenlandic, Norwegian, 
Swedish, English, French, German and 
Spanish to be used. 
Table 1 lists the bands and maximum 

power levels that are available to the 
different classes of licensees. There is 
no mention of the bands above 70cm, 
because a special permit has to be 
obtained to operate on the amateur 
bands 1.2 to 24GHz. Details of ... the 
nature and extent of experiments 
desired ...' must be included in the 
application. 
Copenhagen is a remarkably peaceful 

and relaxed city with none of the hustle 
and bustle of other major European 
capital cities. The only danger to the 
tourist on foot would be the cyclists. 
There are cycle lanes on all the main 
roads next to the pavement. We were 
nearly run down by cyclists a few times 

while crossing the roads and alighting 
from buses. 
We found operating 2m in Denmark, or 

to be more specific Copenhagen, rather 
disappointing. There seemed to be very 
few stations on the band, so few in fact 
that most stations did not bother to QSY 
from the calling frequency after estab-
lishing a contact. The scarcity of activity 
might partly be due to the fact that it was 
peak holiday season at the time of our 
visit, late July 1984. Furthermore, we 
were only in Denmark for three days and 
most of the time was spent in 
Copenhagen. 
The repeaters that were accessible 

from Copenhagen on a 2m hand-held 
were OZ3REU on R3 and OZ9REE on R4. 
All Danish repeaters have the callsign 
OZ*R** and most of the activity on the 
repeaters was from mobile stations 
going to and from work, with some fixed 
stations later in the evenings. We may 
have got a distorted picture of 2m in 
Denmark, after all, a visitor to this 
country working through the 2m repea-
ters in London would receive a bad 
impression of 2m operating in the UK! 
The address of the Danish licensing 

authority is: Post-og-Telegrafvaesnet, 
Radio Tilladelsessektionen, Islands 
Brygge 83C, OK-2300 Copenhagen S. 

Sweden 
The next country on our itinerary was 

Sweden. As in Denmark, there are four 
classes of amateur radio licences and 
the details are given in Table 2. From the 
table, it would appear that the nearest 
Swedish equivalent to a British ' B' 
licence is a class T. In practice however, 
the British class B licensees of our group 
were issued with Swedish class B 
reciprocal licences, thereby allowing 

them to operate HF, albeit only on 10m. 
Later on we were told by Swedish 
amateurs that this is a common practice. 
The suffixes /A and/P are no longer 

used in Sweden. When one is on the 
move then the appropriate suffix is / M, 
whether in a vehicle or on foot. When on 
board a vessel, however, the appropriate 
suffix is /MM. Instead of signing /A, a 
Swedish licensee signs In, where n is the 
number of the radio district (see Table 3) 
in which the station is temporarily 
located. Similarly, a reciprocal licensee 
signs own-call/SMn. 
The reciprocal licence is valid for a 

maximum period of three months in any 
twelve. A copy of an application form is 
available from the RSGB. The other 
documents that the Televerkets 
Radiodivision require are a copy of the 
front page of the home licence, proof of 
its current validity and a letter of good 
conduct either from the RSGB or the 
local police. At the time of our applica-
tion, the licence fee was SEK80 and, like 
that for Denmark, was paid by Bank Giro 
transfer on our arrival in Sweden. 

liberal 
The Swedish licensing regulations are 

far more liberal than those of Britain. For 
example, anyone is allowed to operate 
the station as long as the licensee starts 
and finishes the OSO and is on hand to 
supervise. The Swedish licence permits 
/MM operation on board a ship or a 
private craft without a special licence, 
unlike the British licence. All that is 
required is the consent of the captain or 
the owner of the ship or craft. Operation 
on board public transport is also per-
mitted. 

Basically, amateur radio operation is 
allowed anywhere, as long as no interfer-
ence is suffered by other users of the 
radio spectrum. These interesting items 
of information were not included in the 
rather brief booklet entitled Memoran-
dum on the rules applicable to amateur 
radio activities on the part of foreign 
nationals in Sweden which was enclosed 
with our reciprocal licences. We only 
found out about them from the Swedish 
stations that we spoke to over the air. It 
seemed rather odd that a full English 
translation of the provisions of the 
Swedish amateur licence was not sent to 
us. 
There is an extensive 2m repeater 

network in Sweden, from the southern 
tip to inside the Arctic Circle. In general, 
the remoter the location of the repeater, 
the more basic is its control logic. One 
repeater that we operated through while 
we were in the Arctic Circle was carrier 
accessed, as opposed to the more usual 
toneburst accessed machines else-
where. 

In Gothenberg, we could access three 
repeaters: SK6RFQ ( R2), SK6RLV ( R4) 
and SK6RKI ( R6). SK6RFQ had a very 
fascinating control logic. A toneburst 
followed by audio within 15S was 
required to access the repeater. The 
maximum duration of the first over was 1 
minute and subsequent overs were 
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limited to 2 minutes. If the 2 minute limit 
was exceeded a short recording of a 
marching tune was transmitted by the 
repeater when the offending station 
dropped carrier! 
When the offending station has been 

transmitting through the repeater con-
tinuously for more than 3 minutes the 
repeater ceases talk-through, plays the 
tune and then closes down! This same 
repeater also has a time switch which 
shuts it down after 10pm to save power, 
as activity on the repeater is fairly low in 
the late evenings. 

In Stockholm we had our first taste of 
operating 'Maritime Mobile', which, as 
mentioned earlier, does not require a 
special licence in Sweden. We were 
aboard a pleasure steamer (with a real 
steam engine) on the way to Vâxholm, an 
island in the Stockholm archipelago. We 
managed to obtain permission from the 
first officer, whom it turned out came 
from Kingston-upon-Thames, after a 
brief explanation and assurance that the 
ship-board radio and navigational equip-
ment would not suffer any interference 
from our transmissions. 
Thus we were operating as 

G4ROM/SMO/MM, G5MUR/SMO/MM and 
G6TXA/SMO/MM (what a mouthful!) dur-
ing the 2 hour return journey. We worked 
a number of stations who were /MM 
onboard their yachts and also 
OH5LX/MM, who was the radio operator 
of a ferry that was heading for Aland 
island (OHO). We also attracted a lot of 
attention from the crew members and 
the passengers on the steamer. In 
between QS0s we were explaining what 
amateur radio is all about and how it was 
that a group of foreigners, ie us, 
happened to be operating radios on 
board a Swedish vessel! 

SKOTM 
Another memorable experience in 

Stockholm occurred while we were 
visiting the Museum of Science and 
Technology. The museum is similar to 
the Science Museum in London but it is 
smaller. There are two floors of an annex 
devoted entirely to telecommunications 
and an amateur radio station, SKOTM. We 
had noticed its antenna array earlier on 
when we passed the museum on a bus to 
visit the Kaknás TV tower (one of the few 
places in Sweden from which radio 
amateurs may not transmit), and had 
therefore earmarked it as a place to visit. 
We arrived at SKOTM only to discover 

that it was closed. We were told by the 
museum guide that it could only be 
operated by the authorised users, so we 
had to be content with peering through 
the glass partitioning at the very well 
equipped station. Luck was with us after 
all, for when we passed SKOTM again, 
about half an hour later, it was being 
opened up by Henning SMOEKG, who is 
one of the operators of the station. We 
quickly introduced ourselves and, to our 
delight, Henning said that we were 
welcome to operate the station; even 
unsupervised as we held Swedish 
amateur licences! 

We found ourselves causing a pile-up 
on 20m because of the SKO call, with a 
Drake TR7 driving an L4 linear amplifier 
into a TH6DXX triband beam. One 
callsign that rang a bell in G4ROM's 
memory (pun intended!) was G4UJS, Bob 
and it transpired that Bob was local to 
Manchester. Bob was prepared to ring up 
Murray, G2CAZ, Mike's dad, to let him 
know that Mike was on 20m. Father and 
son duly spoke to each other over the air, 
thereby enhancing the image of amateur 
radio in the eyes of Mike's mother;'... it 
is useful after all!'. 
SKOTM is also equipped for 2m with a 

Trio TR9100, a colinear and a 10 ele Vagi, 
and for RTTY with a VDU and a fairly new 
Philips electronic teleprinter. There 
were also other receivers of various 
sizes and vintages around the shack. 
Looking through the station log most 

of the operators were visitors to the 
museum, a large proportion of whom 
were non-Swedish. Two months later 
G5MUR heard SKOTM on 20m, being 
operated by an HB9 visitor and he was 
also causing one almighty pile-up! 
SKOTM is certainly well worth visiting if 
you are ever in Stockholm, if not to see 
the other telecommunications exhibits, 
which are more comprehensive than 
those at the London Science Museum, 
then to experience the other end of a 
pile-up! 

Repeaters 
Three repeaters were accessible with 

our hand-helds from the centre of 
Stockholm. However, none of them 
featured such exotic control logic as the 
one in Gothenberg. The repeaters were 
SKORIX (R1), SKORFO ( R5) and SKORDZ 
(R8). Activity on the repeaters was higher 
than in Gothenberg due to the higher 
radio amateur population; about one 
quarter of the total population of Sweden 

104a 

3500 - 38°0 
3800 - 380,9, 
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7040 - 710° 
14000 - 14100 
14100 - 14350 
21000 - 211e 
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28000 - 28200 
28200 - 23700 
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144 - 146 

432 - 438 
1240 - 13°0 
2300 - 245° 
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live around Stockholm. /MM operation 
through the repeaters was quite com-
mon during the weekends, as it was 
summer then, especially between sta-
tions sailing in the Stockholm 
archipelago. From the number of yachts 
sailing or moored in the archipelago, it 
would seem that a yacht is like a second 
car to the Stockholmers. 
Gothenberg is a charming little city. 

The wide boulevards are interspersed 
with tram-lines and the numerous little 
parks scattered here and there give an 
airy atmosphere to Gothenberg in the 
summer. The harbour is one of the 
busiest in Western Europe but neverthe-
less the water in the harbour was crystal 
clear! 
Stockholm is spread over fourteen 

islands and like Copenhagen also lacks 
the hectic activities of a major European 
capital city. The long waterfront, the 
cleanliness, the immaculate orderliness 
and the abundance of uncrowded wide 
open spaces make Stockholm a very 
beautiful city in the summer. 
On the whole, we found operating 2m 

in Sweden to be very enjoyable. The level 
of activity on the band was such that the 
repeaters were seldom busy and most of 
the simplex channels were available at 
all times! We received a wealth of helpful 
information and directions regarding the 
places of interest to visit in Stockholm 
and Gothenberg from other radio 
amateurs over the air (especially from 
Rogan SMOKJD, who is an expatriate 
Englishman), which made our visits all 
the more enjoyable. We had no language 
problems at all as all the Swedes spoke 
English very well! 
From our experience the Swedish 

licensing authority works very quickly. 
We received our reciprocal licences only 
two weeks after sending off our applica-
tion forms! English was used in all the 
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Table 2 Frequency bands 
and groups of permitted 
classes of emission 

Table 1 Classes of Danish 
amateur radio licences 
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Extended technical test. Morse at 12wpm. Aged 15+ 
Or 

Ordinary technical test. Morse at 12wpm 
Class C held for 1 year. Aged 16+ • 

Ordinary technical test. Morse at 12wpm. Aged 15+ 

Either of the 2 tests. Aged /4+. Morse not required 
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correspondence. The address of the 
licensing authority is: Televerkets 
Radiodivision, Frekvenssektionen, Till-
standkontore, S-123 86, Farsta, Sweden. 

Norway 
Norway was the last of the Scandina-

vian countries in our train journey. The 
Norwegian railway network passes 
through areas of immense natural beauty 
and wilderness. If you ever want a lesson 
in physical geography, especially one on 
the effects of glacial actions, then 
Norway is the country to visit for a 
firs,thand experience. The fjords are 
really impressive and a must for any self-
respecting visitor to Norway. Anyway, 
this article is supposed to be about 
amateur radio operating in Norway, not a 
promotional piece for the Norwegian 
Tourist Board (as if they needed any 
help!). 
There are two classes of amateur 

licence in Norway. However, do not 
expect the Norwegian licensing author-
ities to issue you with a reciprocal 
licence if you only have a British class B 
licence as both classes require Morse 
capability. In addition, the rule that 
licences are only issued to nationals 
whose countries have a reciprocal 
licensing agreement with Norway is 
strictly enforced, as we found out later in 
Oslo. This was unlike Sweden which also 
has no agreement with Malaysia; Will and 
Khee are Malaysians but have British 
licences. 
The Norwegian class A licence is 

known as the ' General Licence' while the 
class B is known as the ' Beginner's 
Licence'. The class B licence is only 
valid for two years and is not renewable. 
Class A licensees have callsigns with the 

Table 4 
Requirements and 
privileges of the 
Norwegian amateur 
licences 

Distict no. 

0 

2 

3 

4 

5 

6 

7 

prefix LA while those with class B 
licence have LB prefixes. A summary of 
the qualifications required and the 
privileges afforded by the two classes of 
licences can be found in Table 4. 
The callsign issued to a foreign 

resident depends on his/her length of 
stay in Norway. For periods of residence 
of a year or more the callsign prefix is 
LAO followed by two or three letters. For 
periods of less than a year, which would 
apply to most tourists, the callsign issued 
is own call/LA, /JW, /JX or /3Y. This 
licence is, however, issued only for 
periods of three months at a time. The 

cost of the reciprocal licence was N Kr90 
(July 1984). 
Our first stop in Norway was at Narvik 

after a 22 hour journey through the whole 
length of eastern Sweden and the Arctic 
Circle, chugging through the amazingly 
beautiful scenery of the jagged moun-
tains between Kiruna and Narvik (max 
elevation about 1500m asl). Our first 2m 
OSO in Norway was thus from the top of 
Fagernesfjell ( literally, Fagernes Moun-
tain) just above Narvik. It was a 10 minute 
ride to get to the cable-car station at the 
top, which is about 625m asl. The summit 
is at least another 100m higher. 

Impressive 
The scenery of Narvik and the adjacent 

fjords was extremely impressive from 
the summit. Just like what a backdrop to 
Peer Gyntwould be! There was still thick 
snow on the ground in the shade and 
there were even a number of mini-
glaciers! We missed the midnight sun by 
a fortnight. When we were there the sun 
just took a dip behind the distant 
mountains for a while; it was still bright 
enough to read a book at 11pm. 

Basic general electronics theory and 

specific radio topics 

Knowledge of the treatment of 

electrical shocks 

Knowledge of the licensing 

regulations 

Ability to send and receive correctly in 

Morse code at a speed of 60 
characters/min (12wpm), texts in code 
and Norwegian and English texts in 

Ability to send and receive correctly by Ability to send and receive correctly by 

plain language 

telephony telephony 

Max power to final stage - 600W Max power to final stage - 15W 
irrespective of OW or PEP. Output irrespective of CW or PEP. Output 
power must be easily reduceable power must be easily reduceable. 

Freq bands: The bands allocated to both classes are the same and are similar to 
the British ones and there are plans to introduce 6m in the future. 
There is however no allocation for 180m nor as yet any of the post 
WARC '79 bands. Prior application to the Teledirektoratet is required 

before any amateur band above 70cm may be used 

Extent of district 

Stockholm county 

Gotland county 

counties of Norrbotten and Vásterbotten 

Counties of Gavleborg, Jamtland and Vasternorrland 

Counties of Kopparberg, Orebro and \farmland 

Uppsala Counties of Ostergôtrand, Sôdermanland, Vastmanland and 

Skaraborg Counties of Alvsborg, Goteborg and Borhus, Harland and 

Kronoberg and Mal rnoh us 
Counties of Blekinge. Jdinkriping, Kalmar, Kristianstad, 

Basic general electronics theory 

only 

knowledge of the treatment of 

electrical shocks 

Knowledge of the licensing 

regulations 

Ability to send and receive correctly in 

Morse code at a speed of 40 
characters/min (8wpm), texts in code 
and Norwegian and English texts in 

plain language 

Table 3 Amateur radio 
districts in Sweden 

At such height one would have thought 
that we would be working DX to our 
hearts' content. Alas it was not to be so 
because of the general lack of amateur 
stations in that part of the country. The 
local repeater is LA9NR ( R5), situated on 
a small hill above Narvik, well below the 
summit of Fagernesfjell. Obviously most, 
if not all, of the local amateur population 
were away on their holidays as we did not 
hear a single OSO on the repeater during 
the day and a half that we were in Narvik. 
From the summit of Fagernesfjell, 

LA7HR ( R2) at Harstad, which is over 
50Km to the west in the Lofoten Islands, 
was accessible with a couple of watts. 
Eventually, Mike had a QSO through it 
with LA9UH, Ray, who was on an island on 
the far western side of the Lofotens, a 
further 60Km away. 

Busier 
The 2m airwaves were a bit busier in 

Oslo and Mike even had a few QS0s on 
simplex. Operating portable in Oslo was 
not very appealing at the time that we 
were there. It rained almost continuously 
for the first two days, and so most of our 
operating was done from the comfort of 
the youth hostel where we were staying, 
which is on a hill overlooking Oslo. 
LA8FCA, Steinar, returned to one of 

Mike's COs from the youth hostel and 
mentioned that he was rather shocked 
when he heard Mike's callsign. He said 
that he had just seen the callsign in 
Practical Wireless, in the club news 
column, as Mike had given a talk to the 
South Manchester Radio Club! Practical 
Wireless was the only English language 
radio magazine that we saw on general 
sale in Scandinavia. You may think it is 
'expensive here but it was twice the UK 
price in Norway! 

It was on the first rain soaked day that 
we paid a visit to the offices of the 
Teledirektoratet to enquire about the 
possibility of Will and Khee (who only 
have British class B licences) operating 
under Mike's licence. The person that we 
dealt with must have been a radio 
amateur himself and we had an inter-
esting few minutes chat about radio 
equipment. He confirmed that all of us 
could use Mike's callsign, ie G4ROM/LA, 
and regretted that even if we had all had 
class A licences he would still have been 
unable to issue reciprocal licences to us 
because there is no reciprocal licensing 
agreement between Norway and 
Malaysia. 
There are two local 2m repeaters 

serving Oslo. Activity on the repeaters 
was not high compared with Stockholm. 
.One, LA6OR on R2, is within the city 
limits and the other is LA5OR on R6 at 
Enebakk, 20Km south west of Oslo. By 
now you will have deduced that all 
Norwegian repeaters have two letters 
after the number in the callsign. The first 
letter is usually related to the repeater 
location or the name of the nearest 
principal town, and the second letter is 
always ' R', to denote a repeater. A highly 
logical callsign ystem but it can be a 
nightmare when there are a number of 
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different repeaters serving the same 
locality or located in the same area. 
Bergen was our next stop, in the heart 

of the Western Fjords. It is a more 
attractive place than Oslo, with cobble-
stoned lanes and a picturesque water-
front, and none of the skyscrapers and 
litter of Oslo. Apparently it has weather 
characteristics that are similar to Man-
chester, ie if it is not raining then it's 
going to, and hence it suffers from the 
same kind of jokes from non-residents as 
Manchester does. Well it only rained for 
one day out of the three that we were 
there, a better record than Oslo! 
We had no problems accessing the 

local repeater in Bergen, LA5BR on R6. It 
was on a hilltop overlooking Bergen and 
the youth hostel we were staying at was 
halfway up the same hill. There was little 
activity on the band; probably most of the 
non-local traffic was obstructed by the 
terrain. In the evenings there were a 
number of OSOs on the simplex chan-
nels, but the only one we had through the 
repeater was with a station who was 
himself a visitor to Bergen. 
After the hectic travelling of the 

previous three weeks we had a three day 
'rest' ( from travelling, anyway) at Arendal 
on the south eastern coast, before 
embarking on the 42 hour long train/ferry 
journey back to London via Oslo, 
Copenhagen, Hamburg, the Hook of 
Holland and Harwich. 
Arendal is a little harbour which gets 

transformed into a sailing centre during 
the summer and it used to be the major 
centre for shipping and ship-building in 
the region. Nowadays its shipyards are 
mostly kept busy constructing oil pro-
duction rigs for the North Sea oilfields. 
Strange as it may seem, there was more 

activity on 2m around Arendal than in 
Bergen. We were rather bewildered by 
this until our Norwegian friend pointed 
out a large building with a tower bristling 
with aerials on a hilltop overlooking the 
town — a training school for maritime 
radio and radar operators. In fact, two of 
the local stations that we spoke to were 
instructors at the school. 
Again, as in Sweden, we had no 

language problems, as most Norwegians 
could understand, if not speak, English. 
Unfortunately, we did not manage to 
locate Slartibarfast's signature despite a 
few trips through the fjords on the west 
coast! 

Restrictive 
To round off, a few points of note about 

the Norwegian licensing conditions. 
Unlike the tone of liberalism of the 
Swedish amateur licence, the Norwe-
gian one is rather restrictive. In fact, we 
consider it to be stricter than our British 
licences. For example, a Norwegian 
licensee may have his/her licence 
revoked for causing interference to 
other amateur stations by '... key-clicks, 
over-modulation or constant unstable 
signals ...'. The licence even specifies 
the minimum frequency stability and the 
maximum amount of spurious emissions 
of an amateur transmitter. 

AUGUST 1985 

for visitors staying less than a month. As 
mentioned earlier, all applications must 
be made via the SRAL (address below). 
The cost ( in June 1984) of the licence 

was 38 Finnish marks and an additional 20 
Finnish marks handling charge is levied 
by the SRAL. However, no fee is payable 
at the time of application. It would 
appear that both British class A and class 
B licensees can obtain reciprocal 
licences in Finland but we have no 
details about the privileges of the 
different classes of amateur licence. 

In addition to the completed applica-
tion form, a certified photocopy of the 
front page of your passport and a letter 
certifying the validity and class of your 
licence from the RALU must be provided. 
The exact postal address of the station in 
Finland must also be stated. 
We rather regret not being able to 

squeeze in Finland. The ' Land of a 
Thousand Lakes' and of Sibelius will 
have to wait for some other time. The 
address of the SRAL is: Suomen 
Radioamatoorlito RY (SRAL), PO Box 
306, SF-00101 Helsinki 10, Finland. 

And finally... 
We wish to thank the staff of Member-

ship Services at the RSGB HQ for 
providing us with all our initial informa-
tion about reciprocal licensing in the 
various Scandinavian countries. We also 
wish to thank those amateurs that we 
spoke to over the air for making us so 
welcome in their respective countries. 

It is the firm view of the writers that to 
get away from the crowds in the summer, 
the countries in Scandinavia are ideal. If 
one prefers fresh air and peacefulness to 
lying in the sun ( or even in addition to!), 
the great Scandinavian outdoors with its 
superb and unique scenery beckons. 

One other aspect that most of us would 
consider to be extremely restrictive is 
the keeping of the station log. In addition 
to the usual details, the Norwegian 
licence requires the licensee to list all 
the equipment of the station in the log 
and to record any technical changes to 
the station. Furthermore, should any 
radio equipment be sold, lent, rented or 
otherwise transferred, a record is also 
required in the log. 
The address of the Norwegian licen-

sing authority is: Teledirektoratet, Boks 
6701, St Olays Plass, Oslo 1, Norway. 

Finland 
This is going to be more of a footnote to 

our article. We had to drop our plans to 
visit Finland due to the pressure of time. 
With only three weeks available, we felt 
that a whistle stop tour would not have 
allowed us to explore the countries that 
we intended to visit in any detail, and as 
Finland was a bit out of the way and the 
train connections inconvenient, it was 
dropped from our itinerary. 
As it turned out we had our application 

forms for Finnish reciprocal licences 
returned by the Finnish Amateur Radio 
League, who do the initial processing for 
the Finnish licensing authorities. Our 
applications were turned down because 
the Finnish licensing authorities only 
issue reciprocal licences for operations 
from a fixed location. Portable or mobile 
operating by reciprocal licensees is not 
permitted ( possibly due to the proximity 
of the USSR!). 
We cannot go into any great detail 

about the Finnish licence for obvious 
reasons. Nevertheless, here are some 
brief details about the application proce-
dure. All radio amateurs in Finland must 
become members of the SRAL, except 
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il'hanet El 
ICOM 

1(1» The 
Complete 
HI Radio 

Ke190D/ /90E Mobile 

EL ICOM 
This new HF transceiver from ICOM is compact enough to make mobile or portable use a 

possibility. The IC-735 covers all Amateur frequencies from 18M Hz to 30M1-{z including the three new 
bands 10. 18 and 24MHz. Modes include SSB, CW, AM and FM, all circuits are solid-state and output is 
approximately 100 watts. 

Tuning ranges from 100kHz to 30MHz, made continuous by using a high-side IF and a CPU 
control system. RTTY operation is also possible. Dynamic range is 105dB with a 70.451 MHz first IF 
circuit. The direct feed mixer rejects spurious response and gives higher sensitivity and wider dynamic 
range. Pass-band tuning and a sharp IF notch filter provide clear reception even under duress. 
Preamp is 10dB and attenuator 20dB. 

The new IC-735 from ICOM is easy to operate and versatile, it has various scanning functions, 
comprehensive LCD and 12 memories. Computer remote control is possible via the RS-232C jack. 

Options include: the AT- 150 automatic antenna tuner and shown here the F'S-55 AC power 
supply and SM-8 desk mic. 

Please contact Thanet Electronics or your local ICOM dealer for even more information on this 
latest HF transceiver — the IC-735. 

WLY W¼ 

eseee'ese 

290D is the state of the art 2 meter mobile, it has 5 
memories and VFO's to store your favourite repeaters and a 
priority channel to check your most important frequency 
automatically. Programmable offsets are included for odd 
repeater splits, tuning is 5KHz or 1KHz. 

The squelch on SSB silently scans for signals, while 2 
VFO's with equalising capability mark your signal frequency 
with the touch of a button. Other features include: RIT, 
1 KHz or 1001± tuningiCW sidetone, AGC slow or fast in 
SSB and CW, Noise blanker to suppress pulse type noises 
on SSB/CW. 

You can scan the whole band between VFO's/scan 
memories and VFO's. Adjustable scan rate 144 to 146 MHz, 
remote tuning with IC-HMIO and HM11 microphones. Digital 
frequency display, Hi/Low power switch. Optional Nicao 
battery system allows retention of memory. 

0 0 
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Lectronics 
31) IC OM 

K-01E,IC•041 
Handheld 

The direct entry microprocessor controlled 
IC-02E is a 2 meter handheld , features include: 
scanning, 10 memories, duplex offset storage in 
memory and odd offsets also stored in memory. 
Internal Lithium battery backup and repeater tone 
are included. Keyboard entry is made through the 
16 button pad allowing easy access to frequencies, 
duplex, memories, memory scan and priority. 

The IC-02E has an LCD readout indicating 
frequency, memory channel, signal strength, 
transmitter output and scanning functions. 

HS- 10 Headset also available, with 
earphone and boom microphone, which operates 
with either of the following:- HS 10-SB Switch box 
with pre-amplifier giving biased toggle on, off and 
continuous transmit. HS 10-SA Voice operated 
switch box, with pre-amplifier, mic gain, vox gain 
and delay. The IC-2E and 4E continue to be 
available. 

11(3171 
Mobile 

at) IC OM 
Authorised Icons dealers in the UK 
Alexian Electronics Ltd. Edinburgh, 031-554 2591 
Alyntronics. Newcastle. 0632-761002. 
Amateur Radio Exchange. London ( Ealing). 01-992 5765. 
Amcomm. London (S Harrow). 01-422 9585. 
Arrow Electronics Ltd.. Chelmsford Essex. 0245-381673 26. 
Beamrite. Cardiff. 0222-486884. 
Booth Holding ( Bath) Ltd.. Bristol. 02217-2402. 
Bredhurst Electronics Ltd.. W. Sussex. 0444-400786 
Dressler ( UK) Ltd.. London ( Leyton). 01-558 0854 
D W. Electronics, Widnes Cheshire. 051-420 2559 
Hobbytronics. Knutsford Cheshire. 0565-4040 Until lOpm daily. 
Photo Acoustics Ltd.. Buckinghamshire. 0908-610625 
Radcomm Electronics. Co. Cork. Ireland. 01035321-632725 
Radio Shack Ltd., London NW6, 01-624 7174. 
Scotcomms, Edinburgh. 031-657 2430. 
Tyrone Amateur Electronics. Co Tyrone. N Ireland. 0662-2043 
Reg Ward & Co. Ltd., S.W England. 0297-34918. 
Waters 8t Stanton Electronics. Hockley Essex. 07(12 20683.5 

Listed here are authorised dealers who can demonstrate 
ICON equipment all year round. This list covers most areas of the 
U.K.. but if you have difficulty finding a dealer near you. contact 
Thanet Electronics and we will be able to help you. inimmun.. 

You can get what you want 
just by picking up the telephone. 
Our mail-order dept. offers you: 
free, same-day despatch 
whenever possible, instant credit, 
interest-free H.P., telephone 
Barclaycard and Access facility 
and a 24 hour answering service. 

Please note that we have a 
retail branch at 95, Mortimer 
Street, Heme Bay, Kent. Tel. 
369464. Give it a visit, BCNU 

This must be the smallest, 2M, FM mobile available today, 
measuring only 38mm H x 144mm W x 177mm D. It has all the 
features that you probably require included in this microprocessor 
controlled unit. In addition, if you feel lonely and can't find anybody on 
the band, just press "speech" and the optional built in speech synthesizer 
will tell you the frequency you are tuned to. This is a boon to the blind 
operator or to those that tuck their rigs out of sight. 

Brief features:- 25/1 Watt output, green LED readout. scanning 
(memories and programmable limit band scan), priority scan. 
programmable duplex splits, 25 and 5Khz tuning steps, 10 memory 
channels with lithium back up cell, normal and reverse repeater switch, 
dual VFO, internal speaker and optional speech synthesizer. 
Just ask for a leaflet and we'll be glad to send you one. 

HOP IPRIESS»Coratact us regarding 
»MHz equipment for new issued! 
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PROBLEMS IN RECEIVERS 
PART 2  

by Angus McKenzie G3OSS 

Audio distortion 
Of the many factors affecting this 

parameter probably the most important 
ones are the detector distortion and the 
output capability of the set. However, the 
entire IF chain should be able to cope 
with short transients several dBs above 
the normal levels subject to AGC control 
through the system. After a pause, a 
sudden transient comes through before 
the AGC backs it down, and too many 
sets have a nasty click, which is transient 
distortion, on the leading edge of 
syllables or words. This shows insuffi-
cient IF dynamic range and poor AGC 
control. 
Product detectors used for SSB and 

CW can be as good as 0.4% THD on a 
static measurement, but as bad as 10%. 
Under transient conditions distortion 
can be many tens of percent but it is 
extremely difficult to measure this, 
although the sound is all too familiar. 
What is particularly horrific is the 
shocking quality of reproduced AM from 
the average Japanese rig when at high 
modulation levels. I have noted up to 30% 
distortion, and when you compare this to 
a receiver having only one or two percent 
I can assure you that the audio differ-
ences are very startling. 
The three finest AM receivers for 

sheer quality that I have measured are 
the old GEC BRT400, the Surrey Electro-
nics modified Yaesu FRG7700 and the 
Lowe Electronics modified TS940S, all 
having less than 1% distortion; the worst 
was the the Icom IC751 with 30% 
distortion at low frequencies. Some-
times the problem is not just with a very 
bad AM detector, for it can be due to 
inadequate IF dynamic range or distor-
tion characteristics. 
When you tune for AM stations it's best 

to have AGC short, but when you finally 
listen to the station you can get lower 
distortion with long AGC, which stops 
the AGC line from following the audio 
envelope. I suggest that many receivers 
do not back the gain off enough on AM 
signals, which is the reason for some of 
the trouble. 

Measuring RF intercept point 
If one is to avoid tearing a receiver 

apart and probing deep down into the 
innards, combined with modifying some 
parameters in order to measure radio 
frequency intermodulation distortion 
and blocking characteristics, one can 
use one of two simple methods for the 
measurement. I have learned by bitter 
experience that both the normal 
methods can give false results, but it is 
usually possible to choose one of them in 
an individual case which will give a fairly 
reliable answer. 

The first method requires you to 
calibrate the S-meter very carefully, then 
measure the sensitivity at the required 
frequency, followed by a measurement 
of the off-channel carrier levels required 
to produce a given S-meter reading on 
channel. 
This normally gives quite accurate 

measurements which allow one to calcu-
late the intercept point when the two 
carriers are spaced well outside the IF 
roofing filter bandwidth, but problems 
occur if AGC is applied either to the RF 
stage, mixer or an IF stage acting before 
the roofing filter. The measurement gets 
very dodgy for carriers spaced closer 
than 20kHz off-channel. 
The alternative method, after measur-

ing basic 12dB sinad sensitivity, is to 
measure the levels of two identical 
carriers off-channel, as before, that give 
a 12dB sinad intermodulation product 
on-channel. This method works 
extremely well, even at close spacings, if 
the receiver has an excellent reciprocal 
mixing performance, but if it has a bad 
one the nearer off-channel carrier can 
create so much noise on-channel that it 
makes the sinad reading lower, which 
results in one having to increase the 
level of the two generators. 

Impossible to measure 
As you increase the levels yet more 

noise is generated, but very slowly you 
will reach a 12dB sinad point as the 
intermodulation rises faster than the 
noise. The carrier levels can be perhaps 
20dB higher than they really ought to be, 
so a close in figure has sometimes been 
stated to be impossible to measure'. 
This has caused me much concern and 

various methods have been employed to 
rectify this, including using a narrow 
band spectrum analyser on the audio 
output in order to receive only the audio 
product. This is invalid as the reciprocal 
noise can start backing off the AGC line 
and invalidate the measurement. 
I put the problem to John Thorpe, a 

post grad engineer from Cambridge 
University, who is now working at Lowe 
Electronics, and it was he who came up 
with a most effective solution and who 
should take all the credit for it. 
Thorpe's technique involves the taking 

of three measurements in order to 
establish dynamic range and intercept 
point. The first measurement is to 
establish the on-channel 12dB sinad 
sensitivity, from which can be calculated 
the noise floor, assuming one knows the 
approximate filter bandwidth. The two 
generators are then connected as always 
via a coupler to the input of the receiver 
at spacings of X and 2X off-channel, and 
increased in level until an intermodula-

tion product is just audible. The gener-
ator which is furthest off frequency is 
then turned on and off at RF, and the 
point at which the audio output level of 
the receiver goes 3dB up and down is 
noted. 

Minor contribution 
At this level the intermodulation 

product when both generators are on is 
at the same level as the reciprocal noise 
produced by the closer generator. There 
is a minor contribution, perhaps, of noise 
from the second generator, and there are 
methods for eliminating this which are 
more complex. 
The third measurement requires one 

to change the frequency of the generator 
furthest out to the wanted channel and 
carefully introduce a lkHz beat note. The 
original closer generator is kept on at the 
level established in test 2. The on-
channel generator is reduced to 
inaudibility and then brought up again 
until there is a change of 3dB introduced 
when its RF is switched on and off. This 
gives the receiver noise floor very 
precisely in the presence of the strong 
off-channel signal. 
The difference between tests 2 and 3 in 

dBs is then added to the basic noise floor 
of the receiver, and this figure is 
multiplied by 1.5. The resultant figure in 
dBs is the number of dBs that the 
approximate intercept point is above the 
receiver noise floor. If test 2 is at —30dBm 
and test 3 is at — 120dBm, the difference is 
90dB. Multiplying by 1.5 gives 135dB and 
adding this to a noise floor at — 135dBm 
would then give OdBm as the intercept 
point, which would be reasonably 
realistic. 
The 12dB sinad method in this actual 

instance gave a figure of + 12dBm, the S-
meter method also giving a similar 
erroneous figure. I hope knowledgable 
readers will write in to the Editor and 
make comments on this as I consider it 
quite important. It has already allowed 
me to measure blocking performance as 
close as 5/10kHz spacings on several rigs 
with marked reciprocal mixing problems, 
and the measurements tie in far better 
with subjective assessments on the 
bands than do the normal methods. 

Simplification 
We have also tried a simplification of 

the new method which also seems to give 
consistent results. This method requires 
the measurement of a 12dB sinad 
product on-channel with the two off-
channel carriers remaining on all the 
time. The method should also work with 
modulated FM carriers. Having noted the 
off-channel carrier levels required to 
produce a 12dB sinad I M product, the 
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more distant carrier should be put on-
channel with modulation, if on FM, to 
give a 12dB sinad ratio in the presence of 
the closer off-channel carrier at the level 
reached in the previous check. 
The approximate RF intercept point 

will then be 1.5 x the difference between 
the two test results added to the second 
result, ie half the difference added to the 
first result. You can compare the second 
result with the normal sinad measure-
ment made without the off-channel 
carrier being present to obtain an 
indication of the reciprocal mixing 
problem that may exist in the receiver. 

Poor design 
We may well have a completely clean 

band of signals coming out of the first 
mixer, but poor design even in the first IF 
stage can completely ruin what may 
otherwise be a good receiver. Gone are 
the days when the first IF was around 
455kHz on short wave receivers with the 
attendant bad image problems which got 
worse as you tuned the set higher in 
frequency, and which could be really bad 
by the time you got to 28M Hz. 
Most sets now have a very high IF, 

somewhere between 40 and 70MHz. High 
IFs clearly have good image rejection 
but it is much more difficult and more 
expensive to provide switchable narrow 
filters at such a high frequency. For this 
reason most sets employ what is termed 
a roofing filter. If you are lucky they may 
be only 8kHz wide or so, but as often as 
not they can be up to 30kHz wide and 
have rather shallow skirts. The high IF is 
just there to remove the image problem 
and there should be hardly any amplifica-
tion necessary to overcome the noise of 
the second mixer, after which one 
normally sees the main filtering. 
The problem that I have noted on many 

modern sets is that of too much gain at 
the first IF, combined with hopelessly 
inadequate roofing filters. Strong off-
channel signals therefore hit the second 
mixer and the increased gain with 
reference to the RF input causes 
blocking problems. The IC745 has a very 
good RF intercept point when tested 
with two carriers 100 and 200kHz off-
channel. However, if the two carriers are 
within the roofing filter bandwidth, or 
one of them is not too far down the filter 
skirt, then the effective intercept point is 
very badly degraded. 
The IC745 may have a far out intercept 

point of at least + 10dBm, but how about a 
close in figure of —50dBm! In this case, 
although there are two roofing filters in 
the first IF there are also two amplifiers, 
both of which are subject to AGC. By the 
time the AGC point is reached only the 
wanted signal will cause it to shift, so the 
receiver can be working at very high gain 
and the off-channel interfering signals 
block out the wanted one. 

In the IC751 there is but one amplifier 
in front of the second mixer, and in some 
earlier ' corn designs the problem is even 
less marked. The Yaesu FT757 and some 
other Yaesu models also show blocking 
problems but one of the worst examples 

was in a very old Trio TS700 2m 
multimode which blocked strong close 
off-channel signals badly, completely 
wrecking a weak on-channel one, 
despite the actual selectivity being 
superb. 

If you look at the Ten-Tec Corsair or 
some of the earlier Drake receivers you 
will note a much lower first IF of around 
9MHz, with the SSB filter following 
almost immediately after the first mixer. 
Some of these receivers have intercept 
points only a few dB worse at 5/10kHz 
spacing than they do at 100/200kHz 
spacing, and this is usually combined 
with a superb reciprocal mixing 
performance. 

Filters do lose a few dB though and 
slightly more mixer gain is needed if it 
feeds straight into a filter, so sometimes 
a bomb-proof first IF amplifier, having 
quite a low gain, is then used to feed the 
filter. 

In the old Collins KWM2 the mixer was 
driven from crystal controlled local 
oscillators so that the first IF was 200kHz 
wide, and an analogue VFO mixed this 
down to a 455kHz second IF. The Collins 
bandpass filter is quite a good one, but 
even so the image response is not ideal, 
although it is fascinating that there is no 
first IF amplifier, nearly all the sets' 
amplification being at the second IF. 
Probably the finest overall transceiv-

ers today are the TS930S and the new 
TS940S reviewed last month. The TS930 
has no FM facility. The first IF above 
40M Hz employs good filters, and thus the 
set has a good blocking performance as 
well as having an astonishing dynamic 
range. 

Selectivity 
The ideal filter will have the approp-

riate pass-band at the top and either side 
the skirts should be as steep as possible. 
Since you may want to receive signals 
which may be coming into the set 
significantly below 1p,V, and there may 
be adjacent stations coming in some 
80dB higher, skirt measurements down 
to —80dB are appropriate. 
Unfortunately, this means pumping 

very strong signals near the skirt 
frequency in order to measure selectiv-
ity, but these signals mix with local 
oscillator noise and produce reciprocal 
mixing noise on-channel which can be so 
bad that the S-meter goes way up. The S-
meter reading may be primarily RM 
noise, and not signal break-through. You 
can try other methods, but these are very 
tedious. Thus many selectivity measure-
ments show that the effective filter 
bandwidth below —40dB widens out very 
appreciably. 
The same TS700 which had a bad 

blocking performance had a superb RM 
one, and the filter itself was so splendid 
that we actually managed to measure the 
selectivity down to — 100dB. 
Poor selectivity, in the form of appa-

rent widening, at say —60dB, can be due 
to another factor which is both fairly 
serious and difficult to fix. Either the 
filter itself opens out at the bottom of the 

skirts or there is slight coupling between 
the input and the output of the filter 
caused by bad printed circuit board 
layout. 

Poor selectivity 
In some cases the break-through can 

get through to the product detector but 
not to the S-meter circuit, so you hear 
poor selectivity but the measurements 
are good! This means you have to 
measure by another method and this was 
the case with both the Icom IC471 and 271 
transceivers, in which the selectivity 
below —60dB virtually became that of the 
first roofing filter and not the SSB one. 
Many words have been written about 

the ideal selectivity for FM, AM, SSB and 
CW but I suggest that there is no one 
ideal covering all uses for each mode. 

Let's have a look at the requirements, 
though, in the context of modern band 
conditions. If an HF transceiver is not 
going to be used for driving transverters 
and FM is only required on 10m, then a 
filter bandwidth of around 8kHz will be 
ideal for coping with the 10kHz channel-
ling around 29.6MHz. The frequency 
response of the system will be very 
limited as it is on 27MHz CB. You only 
need a wider filter to cope with 25kHz 
channelling on 144 and 432MHz etc. A 
10kHz filter might be useful for 12.5kHz 
channelling on 144MHz but is not really 
essential if you already have the 8kHz 
one for 10kHz channelling. However, 
many of us like to extend the frequency 
response on FM. 
The higher deviation of wider 

response transmissions, and thus with a 
15kHz wide filter in the receiver, is 
particularly useful for a relaxed QS° on 
FM or VHF etc. I therefore suggest that 
the 15kHz filter could actually be part of 
the normal roofing filter system, whereas 
the 8kHz filter should be an extremely 
high quality one. 

If we then consider AM, the 8kHz filter 
will be almost ideal for quality listening, 
but you will need a steeper one of say 
5.5kHz bandwidth for extracting weak 
signals on a crowded band. I see no point 
in allowing the user to select the SSB 
filter for AM as the reproducUon is so 
muffled as to be almost beyond any 
entertainment value, and if you are in a 
QRM situation then try listening to AM 
using the SSB mode and zero beat the 
carrier. 

SSB 
When we come to SSB, the narrowest 

possible filter that one can use sensibly 
is around 1.8kHz, but as often as not a 
2.1kHz filter is actually better as 
intelligibility is improved even if more 
adjacent break-through comes through. 
For most QS0s I suggest at least 2.4kHz 
is optimum to avoid the listening fatigue 
problem. There would therefore be a 
good point in having the ability to select 
either 2.1 or 2.7kHz, or better still the 
ability to close in from 2.7kHz using band-
pass tuning systems such as those on the 
TS930 and some Yaesu rigs. 

If you have never heard a fairly wide 
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PROBLEMS IN RECEIVERS 
response SSB transmission on a wide Ax 
filter then you have missed something, 
for the quality can be almost as good as 
FM in many respects. 

If CW is to be considered, you have to 
accept that using just an SSB filter is 
almost hopeless on the LF and HF bands, 
and you will not be able to pick out much 
weak and allusive DX on the crowded CW 
band segments. You are therefore often 
faced with the choice of 500 or 250Hz 
filters, some of which have sharp side 
skirts whereas others are almost triangu-
lar shaped. 
Personal preference shows wide 

differences here, and I much prefer a 

500Hz bandwidth with very steep skirts to 
a narrower top. The precise tuning 
required with a very narrow filter is both 
tiresome to deal with and listen to, and 
once you have heard bad ringing on 
sharp filters you will know what I mean. 
Once again the best alternative is to 

have a basic 500Hz filter with variable 
selectivity, such as is on the Trio TS930, 
perhaps combined with an audio peaking 
filter. You can, of course, try external 
filters such as those in the Datong range, 
but these don't stop strong close signals 
from backing AGO down. 
There are few receivers indeed which 

look at the filter problem sensibly, for all 

modes, but there is one more problem 
that I have encountered when various 
filters are switched in. The receiver's 
noise floor should vary with the band-
width of the filter used, and if you change 
from the average SSB one to a 500Hz CW 
one you should notice the receiver noise 
floor reduce by around 7dB, and 10dB 
incidentally with a 250Hz one. Very 
narrow filters usually have more loss, as 
in the Ten-Tec Corsair where you do not 
see the noise floor reduce when you go 
to CW, and since this receiver does not 
have a good sensitivity on the 21 and 
28MHz bands the CW sensitivity is that 
much poorer. 

lob 
4 + 11 GHz SATELLITE TV RECEIVING EQUIPMENT 

LNA's LNC's RECEIVERS, FEED HORNS ETC. 

For further details contact 

HARRISON ELECTRONICS 
22 MILTON ROAD. WES fCLII.F-ON-SEA. ESSEX SSO 7JX Tel (0702) 332338 

RUTTY and CW TRANSCEIVE 
with NO TERMINAL UNIT 

This fantastic program interfaces direct with your rig, slashing the cost of previous 
systems. Split screen, type ahead, auto CR/LF, accurately preset baud rates and shifts 
(normal or reverse), OSO review, tracks and sends any CW speed up to 250wpm. Tape 
and kit for the very simple interface, including PCB and User Port connector, for only 
£20. Ready-made interfaces available. For CBM64, BBC-B, VBIC20 (+ at least 8k). 
CW-only version for SPECTRUM (no interface needed, max speed 150wpm) £10. 
And for CBM04, VIC20, BBC-B, SPECTRUM, EX81.16k 
Morse Tutor Britain's best. Learn fast in easy stages from absolute beginner to over 
40wpm. Join the hundreds who have succeeded with this program. Tape and full 
learning guide £6. 
RAE Maths All the practice and testing you need. Tape and comprehensive reference 
sheet detailing all you need to know £8. VC20 needs expansion (any). 
Don't let maths make you fail. PASS with this program. 
Superb locator, logbook and contest log programs also available. 

All programs are very easy to use and come with full instructions. 
Prices include p&p 1st Class by return. Add £1 per tape if outside UK or Ireland 

technical software (AR) 
From, Upper Uandwrog, Caernarfon, Gwynedd LL54 7RF. Tel: 0286 881886 
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Choice of 4 types — 
all at the amazingly low 

price of £7.95 
Last year a staggering 4 out of 

10 sunglass wearers chose Reactolite 
Rapides. 

This year, as an extra bonus, we are 
offering the readers of this magazine 
the opportunity to buy direct — 
a massive saving of £5 on the 
normal retail price of £ 12.95. 

All 4 models have beautifully 
designed frames and genuine, 
optically ground, Reactolite 
Rapide lenses — the fastest 
reacting photochromic glass 
in the world! 
E93 Pilot Shape The 

'cut-away' sporting look. 
Superbly designed and 
built incorporating soft, 
flexible nose pads for 
total comfort and optical 
quality hinges ( illustrated). 
Frames available in 3 colours 
E96 Square Shape High 

quality specification as above 
but with a more classical shape. 
E80 Unisex Top of the fashion 

range with a beautifully sculptured 
'tortoise shell' type plastic frame in 
brown and crystal. 
E116 Clip-On Designed to fit 

almost any type of glasses and 
incorporating an ingenious 'flip-up' 
action. 

fastest selling 
sunglasses 

FREE 
Crushproof case 

with every 
air ordered , 

rrOr. Amateur Radio Sunglasses Offer PO Box 211, 
Brentwood Essex NP4 5DY 

Please send me the following pair(s) 
at £7.95 plus 65p P&P 

NO 
per pair. REQUIRED 

E93 in Gilt/Nickel/Black* frame • 

E96 in Gilt/Nickel/Black* frame • 

E80 in 'Tortoise Shell' frame • 

E116 in Gilt frame • 

Please delete. 

I enclose cheque/P.O. for £ 
made payable to Amateur Radio 

Name 

Address 

Post Code 

NO QUIBBLE MONEY 
BACK GUARANTEE!! 
Allow up to 14 days for delivery. 

0885 
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VHF 
W4F 

m%„0„4„, 
1.1 

• 

News and comment from 

Glen Ross G8MWR 

IT'S OURS 

After years of hope and a 
tremendous amount of back stage 
work by the RSGB it was announced 
in the House of Commons on 28 June 
that there is to be an amateur 
allocation between 50 and 50.5MHz. 
No details were given at the time 

the statement was made as to who 
could use the band or any power 
limits that might be imposed; we will 
keep you posted as soon as informa-
tion is available. 

There is still some way to go until 
we can actually make use of the new 
band as we shall have to have 
amendments to licences etc. There 
can be no doubt that this is one of the 
most exciting pieces of news to hit 
the VHF scene for many years and 
gives everyone some exciting operat-
ing to look forward to. 

I say everyone because the RSGB 
has always stated that they would 
negotiate on the basis of class A and 
B availability on the band. Three 
hearty cheers for them, yet another 
job well done. 

The Sporadics 
They did arrive eventually but, as with 

the event last year, there seemed to be 
very little of it and not a lot to get very 
excited about. There is still time as I 
write this for more activity to arrive, so 
perhaps we should keep our fingers 
crossed and hope for better things to 
come. 
One thing that has become obvious is 

that each year there are more and more 
British stations on the band waiting to 
grab whatever turns up, and that it is 
becoming more difficult to get a signal to 
the DX station due to the incredible 
amount of ORM that is flying about. 
I managed a few contacts into Italy and 

Yugoslavia by getting the stations just as 
they were coming up out of the noise, but 
each time that I finished my contact all 
hell broke lose on the frequency. Various 
people have reported getting contacts 
into SV, 9H1, 9A, I, YU, HG, EA6 and YO. 
The stuff has been around but there have 
been none of the really immense 
openings that were common a few years 
ago. 

Other bands 
All of the above activity took place on 

two metres, so what of the other bands? 
Conditions on 50 and 70MHz have been 
good in patches but the continental TV 
stations have been making life very 
difficult. As you will appreciate, the 
sporadic activity comes in earlier on 
those bands and stays around for a lot 
longer, so these high power broadcast 
stations, which have every right to be 
there, can make life very difficult. 
However, the 5B4CY beacons have been 
heard on both these bands and there are 
reports from America that both the 
GB3NHQ and GB3SIX beacons on the 
50MHz bands have been received over 
there at a good strength at around 
0200GMT. ( Real night-hawk stuff, this!). 
The report on GB3NHQ is most inter-
esting as this beacon runs around 15 
watts to a pair of dipoles and is not well 
sited. 

New facilities 
The first one to comment on is the 

news that the age at which you can hold 
an Amateur Radio Certificate has been 
reduced from 14 to 10 years. This is not 
the same as holding a licence, it simply 
means that anyone holding the certifi-
cate can operate your station under your 
supervision. 
The one thing to bear in mind is that 

you have to have taken the Morse test to 
get the certificate but the requirement to 
hold an A licence is that the CW test must 
not predate your application by more 
than a year, so you could find yourself 
having to take the Morse test all over 
again. 
Whilst on this subject it is nice to see 

the test being made available at so many 
rallies. It needed a lot of effort to get the 
powers that be to go along with this idea 
and the fact that they eventually did is 
due almost entirely to the man you write 
to for your time slot. You may feel that a 
word of appreciation would not come 
amiss. 

More good news? 
The next piece of news to notice is the 

proposal for an intermediate licence, 
now before the authorities. To get this 
you would need to have the RAE and a 
Morse test at five words a minute (can 
you really use Morse at that speed)? This 
would then give you CW access to some 
of the HF bands. 
Just what the specific terms of the 

licence will be are not yet known nor is it 
very obvious what the hoped for benefits 
are. 
Surely if the VHF operator is up to five 

words a minute it does not take all that 
much more practice to get up to twelve 
and a full ticket. One thing is for sure, it 
certainly will not please all those who 
have been agitating for a ' free for all' 
novice licence. 

Certificates 
We are up and running at last and the 

first batch of wallpaper has gone out. 

One problem that has come up is that you 
all want your check logs back, but some 
of you did not put your callsign on the 
covering letter and I did not notice until it 
was too late. At least I have the names 
and from now on I shall check the 
callsigns on the letter! 
So far all the awards have been for two 

metre operation and the first bronze 
issued went to Mr J L Charnock of Wigan, 
who also has the honour of collecting the 
first Silver award issued. Only two other 
people have claimed both awards. The 
first was G1KHN of Chorley. Terry runs 50 
watts to a pair of eight element Yagis and 
comments on the generally poor loca-
tion. 
The other one was G6IJM from Black-

pool who submits a claim for SSB 
operation only. Still in the North (there 
must be some good vibrations up there), 
we have a bronze claim from G1KDF of 
Ormskirk. His was obtained using a Trio 
9130 with a 160 watt amp and a nine 
element Tonna at 38 feet. 

Down south 
Ian Morgan of Pontypool wades in for a 

Bronze using an FT290, a 30 watt amp and 
10 ele beam, and he comments on having 
to work hard to get the counties. It's not 
worth having if it comes easy, Ian. 
Another Ian, this time G1FXG of Bury St 

Edmunds, goes for Bronze with an 
identical set-up and, not to be out-done, 
Ian's friend Mike G1IPA, also claims the 
Bronze award. 
His was achieved using a TS700G (one 

of the best two metre rigs ever available) 
running only eight watts to a 14 element 
yagi, no pre-amp, no linear, as he puts it. 
He also makes the comment that all the 
contacts were made in the space of 
sixteen days. On now to Chesterfield and 
G6PBW, who qualifies for the Bronze 
award with a beautifully presented check 
log. 
The real optimist is GOBPS who claims 

a Bronze certificate and then asks if 
Moonbounce contacts can be counted 
towards the award! Not so surprising 
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ON THE BEAM 
when you find he has a 4CX250 and 
stacked parabeams! The answer is that 
any contacts other than those via 
repeaters count for the award, and that 
the certificate can be endorsed to your 
own requirement. If you think it is worth 
claiming an award for, then write and tell 
me. 
One of the nicest things to come out of 

it so far is the number of people who say 
that they found the award worth working 
for and that it is a change from just 
chasing squares. That was the idea, lads. 

Top Band 
These four metre lads are on the ball 

and not missing a chance to get some 
publicity for their activities. The main 
news this month is of an expedition from 
the Nottingham area, which is going up 
to North Ronaldsway from 8 to 16 August, 
from where it will liven up YT square, the 
main activity on this band being sche-
duled for the Tuesday 13th. 
The sporadic-E hit the band on 31 May 

and has continued ever since. There 
were massive disturbances during early 
June with ZB2VHF, the Gibraltar beacon, 
being regularly heard. No contacts with 
the Rock have been forthcoming. 
Another unusual spot heard from was 
Lundy Island in the Bristol Channel, in 
the shape of GB4LIE who was there as an 

expedition station. 
From up North comes news that Nick 

all the regulars.. 

DX Diary 
On the Beam 
Back to Basics 
SWL 
Straight and Level 
Your letters and 
features covering 
the whole of 
Amateur Radio 

G4KUX has now got County Durham 
firmly on the four metre map. G4VOZ 
comments on the fact that our certifi-
cates are not issued for four metres. 
They could be issued for any band above 
30MHz as the wording has been 
designed with extension possibilities in 
mind. How about telling us how you 
would set up the three grades for your 
particular band or interest? G4VOZ also 
asks us to say that all activity on four 
metres, irrespective of mode, is normally 
on horizontal polarisation. 

Repeaters 
Last month I commented on the report 

of several repeaters possibly having to 
move to make way for GB3GD on the Isle 
Of Man. This has brought in a tremendous 
amount of comment from you, nearly all 
of it agreeing with the comments I made. 
One thing that must be firmly kept in 
mind is that there seems to have been no 
firm decision made as yet and that the 
comments made were based on the 
thinking behind the projected move. 
The one thing that is overwhelmingly 

apparent is that you all seem to be in 
agreement with the proposal to make 
use of 12.5kHz spacing. In the USA there 
has . been a similar move to change 
repeater spacing and this has resulted in 
a lot of heated exchanges as to the 
merits or otherwise of making the move. 
It must come sooner or later, so why not 

do it now and start getting the benefits as 
soon as possible? 

Odds and ends 
Remember the Belgian fiasco of a few 

months ago when, as this magazine so 
delightfully put it, the question arose: ' Is 
ON off'? Well, it is back with us again with 
reports that they may lose some alloca-
tion above two metres. This is mainly 
due, it would seem, to lack of use; don't 
think it couldn't happen... use it or lose it. 
Have you noticed the reluctance to use 

the new Maidenhead locators? People 
do not seem to like them and the Dutch 
have given them up completely. They 
were supposed to be mainly for the 
benefit of the HF bands (where?), but 
listening around down there they do not 
seem to be getting much use. Boris is still 
145kms from Moscow rather than in 
whatever the square is. 
The shuttle flight is on, probably 

around the 13th of the month, and the 
lads are over in Eire trying to work the 
States on two metres. The best of luck to 
both activities. 

The blg switch 
What a wide ranging column this 

month. Please keep your comments, 
news and certificate claims coming to 
me at: 81 Ringwood Highway, Coventryor 
on Prestel, as more of you are doing, on 
203616941. 

ADIO 
• ANGUS McKENZIE TESTS 

Next month G3OSS reviews the Icom 
10735 mobile HF transceiver and 
some bits and pieces for the 934MHz 
operator 

• BEGINNERS' WORKSHOP 
A further instalment in Rev George 
Dobbs',G3RJV,construction series 
for the beginner 

DON'T MISS THE SEPTEMBER ISSUE 
On sale 29 August 
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AFFORDABLE ACCURACY 
QUALITY MULTIMETERS FROM 

ARMON 
ANALOGUE DIGITAL 
HM- 1025Z 
10ADC Range, 20UNDC, 
Buzzer, Battery Test Scale 

£13.00 
19 measuring ranges 
HM-102R 
Low end voltage & current 
ranges, Jack for Audio o/p 
Voltages £11.00 
20 measuring ranges  
HM-1015 
Rugged, Pocket sized meter, 
for general purpose use 

£7.50 
16 measuring ranges 

Battery, Test Leads and 
Manual included with each 
model. 

HC-6010 0.5% Accuracy. 
Standard Model £33.50 

HC-5010T 0.25% Accuracy. 
TR Test Facility £39.50 

All models have full 
functions and ranges and 
feature: 

31/2 digit 0.5" LED display 
Low battery indication 
Auto zero & Auto polarity 
ABS Plastic Casing & Tilt 
Stand 
DC AC 10amp Range 
Overload Protection on all 
ranges. 
Battery, Spare Fuse, Test 
Leads and Manual 

FULL DETAILS ON APPUCATION FROM:. 

ARMON ELECTRONICS LTD 
DEPT U HERON HOUSE, 109 WEMBLEY HILL ROAD, 

WEMBLEY, MIDDLESEX HA9 8AG 
TELEPHONE 01-902 4321 TELEX 923985 

PLEASE ADD 15% to your order for VAT. P&P Free of 
charge. Payment by cheque with order 
Offer applicable to mainland UK only 

Trade enquiries invited 
Please allow 28 days for delivery 

_ CI C."• , I 

TECHNICIAN ENGINEERS 
COMMUNICATIONS AND ELECTRONICS 

A Planned Career in Technology in the Cotswolds 
Salaries up to £11,445 

• VACANCIES at both TECHNICIAN ENGINEER 
and ENGINEERING TECHNICIAN level. 
• CHALLENGING WORK in the development and 
support of highly sophisticated communications 
and computer systems. 
• OPPORTUNITIES for gaining experience in a 
wide variety of technical roles. 
• EXTENSIVE ENGINEERING FACILITIES 

• CAREER PLANNING aided by regular 
assessments of performance. 
• ADVANCEMENT opportunities on the basis of 
proven ability. 
OVERSEAS service (voluntary). 
• FLEXIBLE working hours with up to six 
weeks leave. 
• RELOCATION EXPENSES in most cases. 

Applicants for the higher grade of TECHNICIAN ENGINEER 
should normally possess a BTEC Higher National Certificate/ 
Diploma in electronics or other relevant subject; or a City and 
Guilds Full Technological Certificate, or an equivalent 
qualification. An aggregate of at least 8 years relevant training and 

11111111981111.m ...,..egerneliztt 
1111.11111.sum;r1:: 

wait 
lam 

experience is required. Registration as a Technician Engineer 
(T.Eng) would be an advantage. Salary Scale: £9,113 — £11,445 
Applicants with BTEC ONC or equivalent and at least 4 years 
relevant training and experience are eligible for posts at the 
ENGINEERING TECHNICIAN level for which a structured 
training programme is provided. Salary Scale: £6,599 — £9,135 

INTERESTED? Then for either post send for full details and 
application form to the address below, quoting Ref: 1/6523/85 

IeCI-le ((T)Vhil PlEVRt1(1)TI:Sn Ii\OIN(l)1;LHIV I lllt NIIM \RI( 1108 VI 
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WOOD & DOUGLAS vs4)11 

*NEW CATALOGUE 
*NEW PRODUCTS 
*NEW PRICES 

Peekspe Prices 
1. 500mW TV Transmit (70FM0574 + TVMI + BPF433) 40.00 
2 50OrnW TV Transceive (M 1 above plus TVUP2+ PSI 433) 613.00 
1 tOW TV Transmit (As 1 above plus 70Fal 10 + BDX35) 75.00 
4. 10W TV Transceive (As 2 above plus 70FM10 + BDX35) 100.00 
5. 70cms 50OrnW FM Tranaceive (713 T4 .i. 70' R5 + SOR) 80.00 
6. 70cms 10W FM Tranaceive (As 5 above plus 70FM1 0) 115.00 
7. 2M Linear/Pre-amp IOW  144PAI/S + 144LINIOB) 45.00 
8. 2M Linear/Pre-amp 25W  144PAI/S + 144LIN25B) 48.00 
2M Linear/Pre-amp 25W  144PAI/S + 144LIN25C) 61.00 
9. 70cms Synthesised tOWTranscelve (R5+SY+AX+MOD+SSR+70FM10) 165.00 

10, 2M Synthesised IOW Transcelve  4145+ SY.SY+27+ SSR+ 144FM10A) 126.00 
11. 2M Crystal Controlled IOW Transceiver (R5+73+BPF+144FM1O+SSR) 96.00 

(70LIN10+70PA2/S) 47.00 
.........(VIDIF. 12500050 Boxed) 106.00 

..................(VIDIF, 1250DC50 Boxed) 120.00 
VIDIF, TVMOD1. 1250DC50 Boxed) 110.00 
IDIF, TVMOD1. 1250DC50 Boxed) 126.00 

(UFM01, 70LIN3/ TD, 70FM10,WDV400/1200 Boxed) 140.00 
(UFK101, 70LIN3/LT, 70FM10, WM/4001200 Boxed) 170.00 

12. 70cms Linear/Pre-amp... 
11 24cms FMTV Receive, video out Kit) ....................... / 
14. 24cms FMTV Receive, video out Aso) 
15 24cms FMTV Receive, Ch 36 out Kit)  
It. 24cms FMTV Receive, Ch 36 out Au) 
17. 24cms FMTV Transmit ( Kit) 
18. 24crns FMTV Transmit (Ass) 

70cais Transceiver Kits and Aseeseedes 000e AIIIIMEL1111 KIT 
FM Transmitter (0.5W) 70FM05T4 52.25 33 05 
FM Receiver (with PIN RF c/a) 70FMO5R5 68.75 48 10 

21.75 Transmitter 6 Channel Adaptor 70MCO6T 14 95 
Receiver 6 Channel Adaptor 70MCO6R 25.95 18 80 
Synthesiser (2 PCB's) 70SY25B 91.60 65 35 
Synthesiser Transmit Amp A-031.1-06F 36.40 24 30 
Synthesiser Modulator MOD 1 
Bandpa Filter BPF 433 9.10 5 75 6.95 ss  3.65 
PIN RF Switch PSI 433 7.90 5 
Convertor (2M or 10M i f )   70RX2/2 28.40 2.16010 
70eine Power Ainpliftere (PIECE Opel 
50mW to 500mW .......... ...............  70FMI 24.60 15 75 
500mW to 3W 70FM3 28.75 2050 
500mW to IOW 70FM10 48.10 38.50 
3W to IOW 70FM3/10 27.05 21.50 
IOW to 40W 70FM40 78.60 60.20 
Combined Power Amp/Pre-Amp (Auto Changeover) 7t1PA/FM10 6150 46.10 
500mW to 3W (Auto Changeover) 70FM3B T.B.c. T BC 
lOceie Liners 
50OrnW to 3W (Straight amp, no changeover) 70LIN3/LT 31.40 23.10 
3W to IOW (Auto Changeover) 70LIN3/10E 47.20 35.70 
1W to 7W (Auto Changeover) 70LINIO 9).15 37.40 
70ceis PrehAnsililiere 
Bipolar M in iatue ( 13d0) 70PA2 
RF Switched (30W) 70PA2/5 
GaAs FET ( 16db) ..........................  70PA5 
AM TV Products 
Receiver Converter (Ch 36 Output) TVUP2 28.75 23.95 
Pattern Generator (Mains PSU) TVPGI 48.50 39.40 
TV Modulator (For Transmission) TVM I 

1100.35 6.05 
211 Trensesher KM, and 
Ch 36 Modulator For TV Inirtis( 15 TVMOD1 5.75 

FM Transmitter ( 1.5W) 144FM2T3 45.35 30.25 
FM Receiver (a/1h PIN RF Changeover) 144FM2R5 68.25 49.50 
Synthesiser (2 PCB's) 144SY25B 84.10 63.00 
Synthesiser Multi/Amp ( 1.5W 0/P) SY2T 3095 2175 
Bandpass Filter ......... ..  BPF 144 6.85 165 
PIN RF Swtich  PSI 144 7.90 5.60 
dal Power Amplifiers (MEW Use) 
1.5W to IOW ( No Changover)  144FMIOA 29.90 22.20 
1 5W to IOW ( Auto-Changeover) 144FM1OB 42.40 31.50 
2111Uneere 
1.5W to IOW ( SSS/FM) (Auto Changover) 144LIN1OB 42.70 3275 
25W to 25W (SSB/FM) (Auto Changeover) 144LIN25B 44.95 34 50 
1.0W to 25W (SSS/FM) (Auto Changeover) 144LIN25C 48.20 37.90 
1/3W to 30W (SSS/FM) (Auto Changeover) 144LIN30 48.50 36.25 

Maw Noise, 

8.95 605 
2530 1625 
2095 13.40 

144PA3 910 7.75 
Low Noise, Improved Performance 144PA4 13.45 8.95 

144PA4/6 Low Noise. RF Switched. Full Changeover  25.95 16.25 
01911111AL ACCESSORIES 
Toneburst 182 7.10 470 
Piptone PT3 8.05 4.90 

'Fterryen: PTK3 045 065 
Kaylone PTK4R 1140 9.00 

Regulator ( 12V, low differential) REGI 85 7.25 
Solid State Supply Switch SSRA21 6.10 

4. 
190 

Microphone Pre-Amplifier  ,Ap 6.00 185 
Reflectorneter SWR1 6.95 5.60 
CW Filter  

HCWPFF: 6.90 610 Tvl Filter (Boxed)  5.95 - 
PM  Audio Azieis  AFt 1040 7.25 

TV  
50mW 42MHz Source (Video Input) UFM01 30.10 22.75, 
50MHz i t Processor VIDIF 58.20 40.90 
Varactor Multiplier (Boxed) WOV400/1200 63.95-  
1250MHz Downconverter (50MHz if.) ( Boxed) 1250DC50 86.95 - 

Transmit Sound Modulator  OCT-2 ),, T.B C 
Receive Sound De-Modulator SCR-2 

1250MHz Masthead Pre-amplifier 1260PA2/S 

Details of these and other new products are included in 
our 1985 catalogue. This will be posted to you on receipt 
of an A5 stamped addressed envelope. Kits are usually 
available by return of post but please allow 28 days for 
any unforeseen shortages. Place your order by post or 
by telephone using your credit card. Please include 
£1.00 to cover order handling and postage. 

Our products are kits or assembled kits consisting of 
circuit board and all components to mount on the board. 
We do not include external hardware such as boxes, 
connectors etc. 

If your purchase does not work when assembled then 
apart from being surprised we will offer to service the 
module for a small charge depending on the complexity 
of the project. So please remember... 

ANYONE CAN SELL A KIT. .. REPUTATION SELLS OURS 

UNIT3, YOUNGS INDUSTRIAL ESTATE 
ALDERMASTON, READING RG7 4PQ 

TEL: (073 56) 71444. 
ins.4 

TX: 848702 

KM 

FIELD ELECTRIC LTD 
3 SHENLEY RD, BOREHAMWOOD, HERTS. TELEPHONE 01-953-6009 

/OFFICIA t ORDERS/OVERSEAS ENQUIRIES WELCOME 
OPEN 6 DAY'S A WEEK 9.00am/5.00pm THUR.9.00am/1.00pm 

12" BLACK 8 WHITE 754 COMPOSITE VIDEO, HIGH RESOLO: 80 CHARACTER IN 
BRUSHED ALI CASE. TESTED£ 23.00 
SPECIAL OFFER 12" BLACK 8. WHITE 750 COMPOSITE VIDEO, HIGH RESOLO: 80 
CHARACTER. IN CASE. NEW TUBES FITTED. TESTED 16.95 
9" HITACHI BLACK & WHITE 75Q COMPOSITE VIDEO. HIGH RESOLO: 80 CHARACTER 
IN CASE. TESTED. 45.00 
12" GREEN PHOS: 750 COMPOSITE VIDEO. HIGH RESOLO: 80 CHARACTER IN 
BRUSHED ALI CASE. TESTED. 25 00 

SPECIAL OFFER 24" 750 COMPOSITE VIDEO. HIGH RESOLO: GREEN PHOS IN  CASE. TESTED. 15 95 

ALL MONITORS 230 V.A.C. RING FOR CARRIAGE DETAILS 

1 ONLY K.S.R. 33 230 V.A.C. RS232 TELETYPE. BRAND NEW. C/P 7 00 69 00 
M.P.I. V, HEIGHT DISK DRIVE. SINGLE SIDED. 40 TRACK. 5V." NEW & BOXED. C/P 
250 65 00 

1 ONLY LAMBDA 3 PHASE 0-36V 72 AMP 208 V.A.C. C/P 16.00 60 00 

TEAC DATA CASSETTE MECS EX-EOUIP: 10.00 
NRZ DATA CASSETTE MECS EX-EQUIP: '-:`"-' 10.00 

PLESSEY 2/4 MEGABYTE (MAX) GENERAL PURPOSE RANDOM ACCESS MEMORY 

SYSTEM. CAN BE USED FOR MAINFRAME/MINI MICROPROCESSOR'S NEW 8. BOXED 
WITH DATA P.O.A. 

AURALITE LIGHT WEIGHT HEADSET 8i MIC: IDEAL FOR COMMUNICATIONS EX-

EQUIP. TESTED. C/P 2.00 29.00 

ALL P.S.U. 200-250 V.A.C. INPUTS 
SWITCH MODE P.S.U. C/P 2.00 UNLESS STATED 
3.5V 10AMP D.C. 
ADVANCE 5V 20AMP D.C. 
5V 30AMP 
5V 40AMP D.C. 
5V 60AMP D.C. 
FARNELL 6V 5AMP D.C. 145X87X32 M/M 
FARNELL 5V 20AMP D.C. 
6V 40A11.4P D.C. 
FARNELL 24V 5AMP 

FARNELL 12V 10AMP 
FARNELL FAN COOLED MULTI-RAIL SWITCH MODE 
+15V AT 15AMP -5V AT 1AMP + 12V AT 4AMP - 12V AT 1AMP 

GOULD MULTI-RAIL SWITCH MODE NEW 
5V 40AMP - 12V 4AMP + 15V 11 AMP C/P 6.00 

GOULD NEW 8. BOXED 6V 40AMP 

£12.50 
18.50 
19.95 
40.00 
20.00 
20.00 
20.00 
40.00 
35.00 
35.00 

28.00 

75.00 
60.00 

COUTANT 0-7V 7AMP D C LINEAR NEW 8. BOXED 
GOULD PMA 47 12V 3AMP LINEAR 
COUTANT ESM LINEAR MULTI-RAIL 
5V 13AMP D.C. ± 12V 1.5AMP OR ± 15V 1.5AMP 
12V OR 24V 2AMP UNREGULATED COMPLETE BOOK CIRCUIT DIA. 
NEW BOXED C/P 6 00 

19.95 
16.95 

40.00 

VOLTEX LINEAR MULTI-RAIL + 12V 600M/A + 5V 1AMP D.0 11.25 
P.C. SUPPLY +5V 1AMP D.C. TOROIDAL T/X REGULATED 6.95 

WE ALSO BUY EQUIPMENT SURPLUS TO REQUIREMENT. 
SEND LIST OR PHONE 

 ALL PRICES INC VAT 15% UNLESS STATED  

RADIO AMATEURS EXAM? 
PASS FIRST TIME! 

Before you enrol check the benefits of 
RRC'S unique Home Tuition Service 

RRC has helped thousands of students to surri-çs in their 
examinations with this unique system of postal tuition, one which 
guides you, step-by-step, to qualify in the shortest possible time. 
Only The Rapid Results College offers you all these advantages: 

A qualified personal tutor 
Li Study material prepared by 

specialists 
7 Completely self-contained 
- courses 
- Handy pocket-sized booklets 
Personal study programme 
- Regular marked tests 
Courses regularly updated 
' Stop-Press Bulletins 

E Free advice before you enrol 
r Telephone Helpline 
1' Free 'How to Study' Guide 
L- Instalment Plan 
L - Free Postage on course 

material 
E Optional Reports for 

Employers 
E Extra tuition free if you 

don't pa.&s first time 

[ST COUPON TODAY FOR FREE RADIO AMATEURS PROSPECTU-S1 
Please send me m, prospectus as quickly as pasible. 

Mr/Mrs/Miss/Ms   

Address fie 

  JZR 
Postcode  

C The Rapid Results College ii 
fkix .1S7. ! union I hiux. London NV,. 19 4DS F MF F AD% It F.:01 947 727219dol 
PRQSPECTUS:01946 11112 r24 hour Kmardatell Sen..: quoting F /cot N. , IS? 
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BACK TO BASICS 
In concluding our look at measure-

ments this month, we also come to the 
end of the technical part of the RAE 
syllabus, so let's get straight on with it. 

Frequency measurement 
In order to ensure that an amateur 

transmission does not fall outside of the 
permitted frequency bands you must 
know how to check, with some degree of 
accuracy, the calibration of the transmit-
ter. As well as avoiding causing interfer-
ence to other users of the frequency 
spectrum, it also means that you will not 
be breaching the amateur licence 
conditions and so it is natural enough to 
expect to be questioned on this in the 
exam. Therefore, make sure you under-
stand this part of the syllabus very well as 
it is quite important. 
There are a number of ways in which 

the calibration of a transmitter can be 
checked, and one of them is by simply 
using a calibrated receiver. Obviously, if 
the receiver and transmitter are in 
extremely close proximity to each other, 
ie side by side in the shack, it would not 
be practicable to tune the receiver 
directly to the transmitter frequency, so 
instead the receiver is used to tune to the 
output frequency of the transmitter VFO. 
Once this frequency has been estab-
lished it should be possible to calculate 
the output frequency of the transmitter. 
Using this procedure the tuning range of 
the VFO can be fully checked and 
adjustments made if necessary. 
Remember, though, that with the 

above method, the accuracy of the 
results depends on the receiver itself 
being fairly accurately calibrated in the 
first instance. Also, even though the VFO 
will probably be screened (should be 
screened if you recall what we covered 
earlier on VFO stability etc), with the 
receiver very close to the transmitter the 
signal from the VFO may be strong 
enough to swamp the RF stage (or 
stages) of the receiver, and thus make 
accurate calibration difficult. If possible, 
the RF gain of the receiver should be 
turned right down, and it will certainly 
not be necessary to have the antenna 
connected. 
So, we must first look at calibrating the 

receiver. This can be done in a number of 
ways, all with reasonable accuracy. 
(Please note at this point that the 
methods to be described are not neces-
sarily suitable for all types of receivers, 
for reasons that will become obvious in a 
moment). One simple method of check-
ing the calibration of a receiver is to tune 
to one of the standard frequency 
transmissions, such as WWV from the 
USA or our own MSF Rugby. These 
transmissions are made on accurate spot 
frequencies and a brief list of standard 
frequency stations is given in Table 1. 
Unfortunately, there are a number of 

problems with using this method which 

Bill Mantovani G4ZVB concludes 

the technical part of the RAE 

syllabus with a final look at 

MEASUREMENTS 

can detract from the accuracy of the 
eventual receiver calibration. Whilst the 
standard frequency transmissions are 
maintained to a very high accuracy, 
reception of the signals over long 
distances could be affected by fading 
(propagation would in this case be by 
sky-wave), and by a phenomenon known 
as the Doppler Effect. The latter can 
cause quite a large error in reception 
and occurs when the surface from which 
the sky-wave is being reflected is in 
motion. 
This is particularly the case at the time 

when the various layers in the ionos-
phere are changing position, and is the 
same effect as seen on a television 
screen when a plane passes overhead 
and causes the picture to ' flutter'. To get 
over these problems it is preferable to 
use a low-frequency standard frequency 
transmission such as MSF Rugby on 
60kHz, in which case propagation will be 
by ground (or surface) wave and so will 
not suffer from Doppler shift. 
However, this may not always be 

possible, especially if the receiver only 
covers the amateur bands and does not 
receive even the standard frequency 
stations transmitting on short wave. 
Another more favoured method for 
accurately calibrating a receiver 
irrespective of its frequency coverage is 
by use of a separate crystal oscillator to 
produce beat notes. For example, the 
harmonics from a 100kHz crystal oscilla-
tor will produce beat notes every 100kHz 
in the receiver, which are used to 
calibrate the dial and thus mark the band 
edges. 

Table 1 A brief list of some frequency stations 

This method can be used with both 
amateur and general coverage receivers 
alike but, with the latter, above about 
4MHz the 100kHz markers may become 
difficult to resolve so additional crystal 
frequencies of 500kHz or 1MHz would 
also be required as appropriate. 
However, amateur bands only receivers 
or the current solid-state gen-
eral coverage receivers have adequate 
bandspread so that a 100kHz (together 
with possibly a 25kHz) crystal oscillator is 
perfectly adequate. 
The crystal or crystals used in the 

calibration oscillator should be of close 
tolerance to ensure good accuracy. One 
way of checking a 100kHz crystal is to 
compare the second harmonic with the 
BBC's Droitwich transmitter on 200kHz 
long wave. This transmitter frequency is 
maintained very accurately and you may 
have sometimes come across digital 
clock circuits in magazines that actually 
use this transmitter as their time 
standard. 
There are other ways of checking the 

receiver dial, for instance, using the 
various amateur beacons, which 
although not as accurate as that outlined 
above, will still serve to give an indica-
tion of whether the receiver dial is out of 
calibration. Once the receiver is 
properly calibrated the transmitter VFO 
can be checked against it. 
Today, things tend to be a little bit 

easier than in the days before transceiv-
ers became popular. Because both 
transmitter and receiver share the same 
VFO then setting up the dial on receive 
using a crystal oscillator means that the 

Consign Frequency Location 

OMA 2.5MHz Prague, Czechoslovakia 

FFH 2.5MHz Paris, France 

IAM 5.0MHz Rome, Italy 

IBF 5.0MHz Turin, Italy 

JJY 2.5, 5.0, 10.0 
and 15.0MHz 

Tokyo, Japan 

MSF 2.5, 5.0 and 10MHz Rugby, GB 

MSF 60kHz Rugby, GB 

WWV 2.5, 5.0, 10.0, 
15.0, 20.0 and 25.0MHz 

Fort Collins, Colorado, USA 

WWVH 2.5, 5.0, 10.0, 
15.0 and 20.0MHz 

Kekaha-Kauai, Hawaii 

WWVB 60kHz Fort Collins, Colorado, USA 
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BACK TO BASICS 

Advantages Disadvantages 
Very accurate. Precise readings will 
indicate if a transmitter is operating 
just outside or inside a band edge 

In order to obtain this accuracy in 
readings, the cost of the meter 
becomes quite high 

By making use of harmonics, the meter 
can be used over a wide frequency 
range without changing coils 

Because of the presence of harmonics, 
this could produce extra beat notes 
with the frequency being checked, 
causing confusion 

The meter is easy to couple to the 
receiver or transmitter A power supply is required 

Calibration of the meter can be easily 
checked against a major broadcasting 
station or standard frequency station 
such as WWV or MSF Rugby 

The power supply must be voltage 
stabilised to ensure that the oscillator 
calibration remains accurate at all 
times 

Table 2 Advantages and disadvantages of the heterodyne frequency meter 

transmitter will also be calibrated 
accordingly. Most commercial amateur 
transceivers and receivers have crystal 
oscillators fitted as standard but failing 
that, or if you are building your own 
equipment, a very simple crystal calibra-
tor can very easily be built using a 
minimal number of components and 
housed in the once popular tobacco tin 
or more modern die-cast metal box. 
Just one word of warning about using a 

crystal oscillator for calibrating a 
receiver. Because the signal injected 
from the oscillator into the receiver will 
be quite strong, a superhet receiver will 
often give several spurious positions on 
the dial at which a beat note will be heard 
and it may not always be immediately 
obvious which of these is the true beat 
note and which are in fact spurious. 

The absorption frequency meter 
Having used a receiver to check the 

transmitter VFO frequency, we should 
now know what frequency our transmit-
ter is operating on— or do we? In practice 
it could just be that the transmitter PA 
stage has in fact been inadvertently 
tuned to the wrong frequency; this can 
happen. For instance, consider the case 
where the transmitter is switched to the 
7MHz band but the PA has for some 
reason been accidentally tuned up on 
14M Hz. 
This is just one case where, although 

rare, the error may not become 
immediately apparent. To check that a 
transmitter is giving an output in the 
correct band, an absorption frequency 
meter (or absorption wavemeter ) is 
used. This is a very simple device and 
consists of a coil and a variable 
capacitor. Some form of indicating the 
point of resonance can also be incorpo-
rated and two such simple circuits are 
shown in Figure 1. 

If the unit is held very close to the 
tuned circuit to be checked and the 
capacitor varied, at the point of reso-
nance some energy will be absorbed by 
the wavemeter from the circuit under 
test and the indicator will show that this 
point has been reached. 
When checking that the PA stage is 

tuned to the right frequency, the absorp-

tion of power from the PA tuned circuit is 
also indicated by a small change in the 
feed current to that tuned circuit and so 
should show up to some degree on the 
meter incorporated in the PA collector or 
anode circuit. The scale of the wave-
meter tuning capacitor is calibrated in 
frequency allowing a direct read-off of 
the resonant frequency of the circuit 
under test. 
The wavemeter itself can be calibrated 

using a receiver as follows. With the 
meter loosely coupled to the antenna 
lead, the receiver is tuned to a suitable 
station and the wavemeter tuning is then 
varied until the signal strength of the 
said station appears to fall. This is 
caused by the wavemeter absorbing 
some of the incoming signal and so it 
must be tuned to the same frequency as 
the receiver. The wavemeter dial can 
thus be marked-up accordingly and the 
process repeated for different frequen-
cies until the whole scale on the meter is 
marked up. To extend the range of the 
wavemeter so that it can cover a number 
of bands, plug- in-coils are used. 
The absorption wavemeter does have a 

number of disadvantages, which I advise 
you to learn. It is an insensitive instru-
ment and as such must often be held very 
close to the circuit under test in order to 
obtain an indication of resonance. This 
might serve to detune the circuit under 
test and if the circuit is screened or in a 
position where access is difficult it may 
not be possible to use the meter at all. 
The absorption wavemeter is not accu-
rate enough to give a precise reading of 

the frequency being checked, only the 
order of that frequency. Thus it can 
indicate if a transmission falls within a 
certain band, but it cannot be used to 
check whether a transmitter is operating 
just inside or just outside of the band 
edges. 
These, limitations are offset by quite a 

few advantages. An absorption fre-
quency meter is simple to construct for 
very low cost. It can be made to be 
rugged, requires no power supply, and 
most important, the direct reading off the 
scale does away with any confusion over 
spurious beat notes. It is also a very 
useful instrument for checking that 
frequency multiplier stages are tuned to 
the correct harmonic. The circuit shown 
in Figure lb is often referred to as the 
'field strength meter' and it can be used 
to check that a transmitter is free from 
parasitic oscillations. 

The dip meter 
For the absorption wavemeter to 

function, the circuit under test must 
always be energised but this is not the 
case with the dip meter. Originally 
consisting of a valve oscillator ( hence 
the name grid dip oscillator or GDO), but 
now more commonly built using a FET 
oscillator, the dip meter is more flexible 
than an absorption frequency meter 
despite only having the same sort of 
accuracy. 

It works as follows. The coil of the dip 
meter is placed close to the tuned circuit 
under test and the oscillator is tuned 
until a dip is indicated on the meter. This 
of course is where it gets its name from! 
The tuned circuit under test does not 
have to be energised; instead, at the 
point when the oscillator in the dip meter 
is tuned to the same frequency as the 
test circuit, power is absorbed from the 
oscillator producing a dip in source 
current in the case of a FET, or a dip in 
grid current for a valve GDO. 

The heterodyne frequency meter 

Another type of frequency measuring 
meter that basically consists of an 
oscillator, though in this case crystal 
controlled or of limited range, is the 
heterodyne frequency meter. This meter 
is designed to be extremely accurate, its 
tuned circuit being very stable, and if the 
frequency range is variable, the scale 
and tuning capacitor drive will allow this 
frequency meter to be set with great 

Fig la Simple 
absorption wavemeter 

Bulb 

Antenn• lif required) 

Rg lb Absorption wavemeter 
with microammeter indicator 
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precision. Table 2 lists the advantages 
and disadvantages of the heterodyne 
frequency meter and, once again, it is in 
your interest to make sure you remember 
these for the RAE exam. 
The RAE Manual gives the circuit 

diagram and explains the operation of 
such a frequency meter, but it is not 
absolutely necessary to remember all of 
this for the exam, what we have just 
covered above should suffice. A typical 
question would be centred around its 
advantages or disadvantages over other 
meters; you will not be asked to give a 
detailed explanation of how it works. 
Remember the basic circuit layout 
though, you might be presented with that 
and asked what the circuit is. 
You can see from what we have just 

covered that the absorption and heter-
odyne frequency meters go hand in hand 
with each other, the first being used to 
ascertain roughly what order a fre-
quency is and the latter to provide a more 
accurate frequency measurement. 

The digital frequency meter 
Finally we come to the digital fre-

quency meter, which is also covered in 
detail in the RAE Manual but about which 
you are only required, at this stage, to 
have a basic appreciation of. The digital 
frequency meter provides a simple but 
very accurate means of measuring 
frequency and, as its name suggests, 
uses integrated circuits to perform the 
frequency count and gives the readout 
on a digital display. It is also the easiest 
to use of the meters described. 
Very briefly, the DFM measures fre-

quency by first converting the signal 
applied to it into a square wave and then 
ANDing it with a very accurate clock 
signal. The output from the AND gate is 
counted and compared with the clock 
signal to give you the frequency of the 
input signal. The clock is crystal control-
led and the oscillator usually generates a 
number of different duration clock 
pulses which allow the meter to be used 
over a wide frequency range. 

The oscilloscope 
The oscilloscope is used for actually 

displaying the waveform we wish to 
examine. It has a cathode-ray tube, just 
like a TV set but much smaller, and as the 
electron beam inside the tube travels 
towards the screen it passes between 
two pairs of internally mounted parallel 
plates, one pair at right angles to the 
other. These plates are called the Xand Y 
deflector plates and they cause the beam 
to be deflected as it passes between 
them by an amount dependent on the 
voltage applied to them. This may sound 
complicated, but it is all really quite 
simple. 
The horizontal motion of the beam 

(from left to right across the screen) is 
performed by the X plates. A timebase 
circuit (usually inside the oscilloscope) 
generates a voltage that is proportional 
to time and this voltage is then applied to 
the X plates, causing the electron beam 
to scan horizontally at a speed dictated 
by the speed of the timebase. By making 
the speed of the timebase variable or 
switchable over a large range the 
oscilloscope can be made to cover a 
wide frequency band. With the beam now 
scanning horizontally, if an alternating 
voltage ( ie the waveform to be 
examined) is applied to the Y plates the 
beam will trace out on the screen the 
waveform of that voltage. 
The signal to be examined is usually 

very low level and if applied directly to 
the Y plates would produce almost no 
appreciable deflection. So, before the 
signal is fed to the Y plates it is amplified 
in the oscilloscope by the Y amplifier to 
bring it up to an appreciable level. 
Several amplification levels are often 
provided so that the oscilloscope can 
cope with input signals of different 
amplitude and each level is calibrated so 
that a set voltage applied at the input will 
give a known vertical deflection on the 
screen. 
The screen itself will have calibration 

markings on it so that, for example, if the 
Y amplifier is switched to give a vertical 
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Fig 2a Method of measuring PEP output using an oscilloscope 
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deflection of 1 volt per centimetre on the 
screen and an unknown alternating 
signal is applied at the input which 
deflects the beam by 2.5cm either side of 
the horizontal, that signal is being shown 
to have a peak to peak value of 5 volts. 
However, the Y amplifier does have a 
limited bandwidth and outside of this the 
calibration becomes invalid. 
So that the display on the oscillosçope 

screen appears stationary and the wave-
form can be resolved, for every sweep of 
the beam the timebase must always be 
started at the same point on the 
waveform. This is achieved by either 
synchronising the frequency of the 
timebase with that of the input signal, or 
by using a trigger circuit. 

If you think back to what we discussed 
about amplitude modulation and the 
problems that arise from over-modula-
tion, you can see that the oscilloscope 
becomes a useful instrument for check-
ing the modulated waveform in a trans-
mitter to ensure that it does not exceed 
100 per cent. 
The method for doing this is explained 

in detail in the RAE Manual and need 
not be repeated here, for most of it is 
self-explanatory. Remember this use of 
the oscilloscope though, and make a 
note of the modulation waveforms you 
would expect for different levels of 
modulation. 

Power measurement of an SSB 
transmitter 
Because the current drawn by the 

output stage of an SSB transmitter varies 
in accordance with the speech wave-
form, measuring the input power is not 
easy as a conventional meter movement 
is not able to accurately follow this rapid 
variation of input current. This is why, 
when we covered the topic of transmit-
ters some months ago, we learned that 
the power rating for an SSB transmitter is 
normally expressed as PEP (peak 
envelope power). Put simply, this means 
the power that exists at the peaks of the 
speech waveform. Using an oscilloscope 
to look at the power being delivered by a 
transmitter ( into a dummy load) the PEP 
of that transmitter can be measured as 
follows ( refer to Figure 2). 
Modulate the transmitter with two 

sinusoidal tones of equal amplitude 
(they must be non-harmonically related) 
and by measuring the current flowing 
through the load or the voltage across it, 
adjust the transmitter drive to give a 
mean power output into the dummy load 
of, say, 200W. Actually, any power level 
will do (or will have to do if you are 
checking a low-power transmitter), but 

the figure of 200W is used in the example 
because it conveniently corresponds to 
a deflection on the oscilloscope of 400W 
PEP (26dBW), which is the maximum 
power permitted by the UK amateur 
licence. 
Note the peaks of the waveform shown 

on the oscilloscope. As the mean power 
(in this case 200W) being delivered into 
the load by the transmitter is equivalent 
to a PEP of twice this value, the points 
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noted on the oscilloscope represent a 
deflection corresponding to an output 
PEP, in our example, of 400W. Now that 
the PEP positions are marked on the 
oscilloscope, if we replace the two input 
tones with a microphone (Figure 2b) we 
can observe the output waveform from 
the transmitter and adjust the drive 
accordingly so that the peaks of the 
speech waveform do not exceed the 
marked points ( ie 400W PEP). 
The above method is also suitable for 

measuring the power output of a trans-
mitter operating in a mode other than 
SSS, although in the case of AM mode a 
single tone source is all that is required 
for initial setting up. You are required to 
know of this recommended method of 
checking PEP for a transmitter because 
it is part of the RAE syllabus, but you will 
not normally find it necessary to have to 
do these measurements in practice 
unless you are contemplating using or 
building a transmitter or linear amplifier 
capable of giving an output which will 
exceed the legal limit. Most amateur 
equipment has outputs well inside this 
limit. 

VSWR measurement 
Now we turn to the measurement of RF 

current. It is not possible to use the 
normal type of meter (milliammeter or 
voltmeter) to measure the RF current in a 
wire because, unlike a dc current, the RF 
current can vary depending upon where 
along the wire it is measured. Instead, to 
measure what the RF current is doing 
along the line we must look at something 
called the voltage standing wave ratio or 
VSWR. This VSWR is measured using a 
reflectometer, as shown in Figure 3. 
Using the reflectometer, which is more 
commonly referred to as a VSWR bridge 
or VSWR meter, the voltage standing 
wave ratio on the transmission line 
between transmitter and antenna can be 
checked as this then gives an indication 
of how well matched (or mismatched!) 
the system is. 
The principle of the VSWR bridge is as 

follows. If the transmission line is not 
terminated in a load which matches its 
characteristic impedance, then some of 
the signal will be reflected back along 
the transmission line. The ratio of this 
reflected power to the power travelling 
in a forward direction along the transmis-
sion line is directly related to the VSWR, 
and is independent of where along the 
line the measurement is taken. This in 
theory means that irrespective of where 
the VSWR bridge is connected along the 
line, it will always produce the same 
result. 
To explain briefly the circuit shown in 

Figure 3, a reflectometer bridge can be 
simply made by threading a piece of 
insulated wire down between the outer 
shield and the inner insulation of a short 
length of co-ax cable. The ends of the 
wire are each connected via a diode to a 
milliammeter. Part of the RF signal 
travelling down the co-ax in a forward 
direction is picked up by the wire, 
rectified by the appropriate diode and 
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the resulting dc displayed on the meter. 
This is an indication of the so-called 
forward power. The same goes for the 
reflected signal, it being rectified by the 
other diode and the resulting dc dis-
played on the other meter. This is the 
'reflected' power. The VSWR is then 
calculated from the ratio of these two 
readings. 
This is just a simple ( but nevertheless 

practical) VSWR bridge. Other more 
sophisticated reflectometers will 
incorporate a control (sometimes label-
led 'calibration' or ' sensitivity') that 
allows the forward meter to be set to a 
calibration point, such as full scale 
deflection, so that the VSWR can then be 
directly read off the reflected power 
meter scale. Sometimes only one meter 
is used, with a switch to allow it to be 
used to read both forward and reflected 
power. 

Finally, a very brief look at errors in 
measurements. In order to know how 
accurate a measurement is, we must 
know how accurate the actual measuring 
equipment is. When taking meter read-
ings, for example, we must bear in mind 
the effect on our results of the inaccur-
acies or tolerance of the meter being 
used. The meter may actually be giving a 
slightly higher or slightly lower reading 
than is true, so this should be allowed for, 
especially when checking frequency. It 
might also be possible for a number of 
items in both the test equipment and the 
equipment under test to each have 
sufficient tolerance, so that when all the 
tolerance effects are added together the 
final reading may actually be quite 
inaccurate. 
Tolerance can be expressed in any 

number of ways, but the more common 
are as a value ( eg, plus or minus 100Hz) or 
as a percentage (eg, plus or minus 5 per 
cent). Two examples of how tolerance 
can affect actual readings are given in 
the RAE Manual and these should be 
studied along with any such questions 
you may come across (such as in R E G 
Petri's Questions and Answers, which 
appears in Amateur Radio most months), 
as these are the type of questions that 
you may have to answer in the RAE exam. 
Throughout this series I have tried to 
give some indication of the more popular 
type of questions that appear each time, 
so I hope you have been taking note. It is 
in no way possible to predict what there 
will be questions on but even the City 

and Guilds appear to have their 
favourites. 
Anyway, back to the examples in the 

manual for a moment. They are both easy 
to follow and need no further explaining 
here, save to say that they serve to 
indicate how the adding up of tolerances 
can affect a final result. Whilst the 
examples chosen are certainly extreme 
case ones in practice, it's just the sort of 
thing you might be asked to work out for 
the RAE. 
The sample question about the lowest 

operating frequency for the transmitter 
in the 21MHz band is particularly inter-
esting for it shows how a transmitter can 
still be inadvertently operated outside of 
the band edge, even if the operator 
thinks he is transmitting just inside it. It is 
sometimes forgotten that the transmis-
sion has bandwidth and that this must be 
taken into consideration when working 
very close to the band edges. The 
examiners however always seem to be 
well aware of this! 
So you will now, no doubt, be relieved 

to know that we have concluded the 
'technical' part of the RAE syllabus. All 
that remains is to cover the licence 
conditions, operating procedures and 
one or two other points that may be of 
benefit. This in no way means that the 
hard work stops here, for questions on 
the licence conditions take up almost 
two thirds of the first paper in the RAE 
exam and it is this part that many people 
actually fail on. 
Next month then we will spend some 

time looking at the licence conditions, so 
do make sure that you have your copy of 
the publication 'How to become a radio 
amateur', which is available free of 
charge from: The Radio Amateur Licen-
cing Unit, Post Office Headquarters, 
Chetwynd House, Chesterfield, Der-
byshire S49 1PF. The licence conditions 
are also given in the RAE Manual, but 
there is other information in the RALU 
publication that we will look at, as well as 
the latter being recommended reading 
for the RAE. 
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UNION MILLS, ISLE OF MAN 

S.E . Rm A • Tel: MAROWN (0624) 851277 

SEMFACT We have at last overcome the enormous demand for our WAVEMETER and 

it's now in stock 

S.E.M.TRANZMATCH. The most versatile AERIAL MATCHING (Tuning) UNIT 

available Matches 15 - 5,03Dohms BALANCED or UNBALANCED feeders up to lkw 
Air coupled balun ( no toroids) means no connection to equipment which can cure TVI 
both ways An 50239 and screw terminals for CO-AX, END FED or TWIN FEED They 
say " It will match anything". 8% e 4" x 7Y." 3 5-30MHz£89 1 • 8 3CMHz f 99 The 
highly acclaimed EZITUNE built in Isee below) f 29.50 extra All Ex stock. 

NEW SEM WAVEMETER Have you read your licence? Have you got a wavemeter? 
Covers 1 5-3CMHz in 3 switched bands with a very nice meter readout Only £ 29.50, 
Selling so quickly But at last Ex stock 

S.E.M. EZITUNE NEW CIRCUIT 
Gives MORE noise a bomb proof operation Because no similar unit is made, its 
usefulness is not appreciated until you have used one Eliminates need for S W R 

bridge 
Clean up the bands by tuning up without transmitting Increase your PA life by many 
times 
Connects in aerial lead, produces S9 • I 1 170MHzI noise in receiver Adjust A T U 
or aerial for minimum noise You have now put an exact 500hms into your transceiver 
Fully protected, you can transmit through it, save your P A and stop ORM S023 3-
x " x 2" f 38.00 Ex stock. Pc b to fit in any ATU 29.50E: stock. 

S.E.M IMABIC KEYER No better fully auto keyer anywhere Uses Curtis chip R F 

proof Sidetone etc E 38. A first class twin paddle key ( 17.50. Ex Stock 

BRAID BREAKER/HI PASS FILTER. Put in T V ant lead to cure TVI £6.50Ex Stock 

RF NOISE BRIDGE. Adjustable 01.030ohms, 3" x 1 Yi " x 2" only S023. 1 170MHz 
Neat, accurate la economical £ 34.50 Ex Stock. 

3 WRY ANTENNA SWITCH 1Kiiv S023 Good to 2 metres £ 17.50Ex stock Or 4th 

position to earth output E 19.8) Ex Stock. 

S E M 2 METRE TRANZMATCH. " x 2", 3" deep S023 E24 90 Ex stock 

 ',MOW 

SENTINEL 2M LINEAR POWER/PRE-AMPLIFIERS 
Now feature either POWER AMP alone or PRE AMP alone or both POWER AND PRE 
AMP or STRAIGHT THROU when OFF Plus a gain control on the PRE-AMP from Oto 
20:1B. N.F around 1dB with a neutralised strip line DUAL GATE MOSFET (BF 9811 

Ultra LINEAR for all modes and R F or P T.T switched 118V nominal supply S0239 

sockets 

Three Models 
1 136. 12 times power gain E.g. 3W in 36W out. f 70.00. 

2 10/50. 1CM/ in 504AI out (86.00 
3 10/100. lOW in 'ICON/ Out ( 135 CO 

All Ex stock 

POWER SUPPLIES for our linears 12 amp (deco. 6 amp ( 34.00 

SENTINEL AUTO 2 METRE or 4 METRE PREAMPLIFIER 
RF switched, same spec as in our linears, see above 4COW P E P power rating. Use 
on any mode 12V 25mA, £ 29. 50 • Es stock. 

PAS. Sanie specification as the Auto including 240V P SU (33.00* Ex stock 

SENTINEL 2 METRE PRE-AMPLIFIER. No R F switch f 15.CO• Ex stock 

S.E.M. AUDIO MULTIFILTER A very good filter at a very good pricel 
The most versatile filter available Gives "passband" tuning, "variable selectiv.ty . 
and one or two notches Switched Hi' pass. Lo- pass, peak or notch Selectivity from 
2. 5KHz to 20Hz. Tunable from 2 5KHz to 2501, PLUS another notch available in any 
of the four switch positions which covers 1CKHz to 1CCHz. 12V supply Sizes: 6- x 
24 " front panel. 3'4 " deep, all for only (65.00 Ex stock. 

SENTINEL AUTO H.F. WIDERAND PRE-AMPLIFIER 2-40MHz, 15dE1 gain. Straight 
through when OFF. 912V 2.4 " x 1 " x 3" 2CCW through power E 19. 55* Ex stock. 

SENTINEL STANDARD H.F. PRE- AMPLIFIER. No R F switching £ 12.62 Ex stock. 

12 MONTHS COMPLETE GUARANTEE INCLUDING ALL TRANSISTORS. 

Prices include VAT and delivery C W 0 or phone your credit card number for same 
day service 
• Means Belling Lee sockets, add E 1 90 for S023 or BNC sockets Ring or write for 

more information Place orders or request information on our Ansaphone at cheap rate 
times 

Goods normally by return 

íNewvuivi 11-PORTASOIN 
Portable Gas Soldering Iron 
ORYX — market leaders in soldering irons and acces- pocket portable ( 173 mm) and independent of any 
sones introduce the revolutionary PORTASOL. This new external energy source. PORTASOL is powered by 
approach to catalylic soldering iron technology is truly ordinary cigarette fuel and one filling lasts for 60 minutes 

continuous use. 

Small, light and can 
be carried in the top 
pocket 

Powered by ordinary 
cigarette lighter fuel. 

Flint ignition system 
built into the cap. 

* Portasol makes an ideal and * Adjustable temperature for 
handy present. sensitive components. 

* Immediately available for use * Portasol meets all safety 
anytime anywhere. standards. 

* No problem with statics. 

ONLY 

£l795 
Trans V/SA 
cash 

Adjustable temperature 
equivalent to electric 
soldering irons 10 to 
60 Watt. 

Ease of soldering for 
engineers, hobbyists, 
repair men etc. 

USE OUR EASYORDER SYSTEM NOW 
PRICE INCLS. VAT. P • P 

ORDER BY FREEPOST 
NO STAMP NECESSARY 
ALL ENQUIRIES, C.O.D 
ACCESS, VISA & AMEXP 
PLEASE PHONE 
01 889 1415 
TRANS CASH AT ANY 
POST OFFICE. CREDIT 
ACCOUNT NO 530 1556 

SEND CHEQUE OR PO. 
PAYABLE TO: 

J E M MARKETING 
180 PRINCES AVENUE 
FREEPOST (DEPT AR) 
LONDON N13 6BR 

NO QUIBBLE MONEY 
BACK GUARANTEE on 
goods returned within 7 
days in good condition. 

OPEN MON - SAT 
10AM - 5PM 
24hr ANS/PHONE 
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QUESTIONS & ANSWERS 
RAE PRACTICE DEVISED BY R.E.G. PETRI G8CCJ 

1 The gain of a VHF antenna is described in a certain 
manufacturer's catalogue as having a gain of 10dBd. This 
means that the antenna gain is: 
a)10dB over that of a half-wave dipole 
b)10dB over that of an isotropic radiator 
c)10dB below that of a standard unipole 
c)10dB below that of a half-wave dipole 

Fig 1 

•If 

2. Figure 1 is a typical: 
a)yagi antenna 
b)crossed dipole 
c)wide band rhombic 
d)delta matched dipole 

3. Referring to Figure 1, what is the direction of maximum 
radiation? 
a)A 
b)B 
c)C 
d)D 

4. The antenna shown in Figure I is: 
a)bi-directional and unbalanced 
b)directional and unbalanced 
c)directional and balanced 
d)omnidirectional and unbalanced 

5. The antenna shown in Figure 1: 
a)must only be used vertically polarised 
b)must only be used horizontally polarised 
c)can be used for either horizontal or vertical polarisation 
d)is only capable of circular polarisation 

Fig 2 

6. Figure 2 is that of a half-wave dipole. One of its 
characteristics is that: 
a)it is only suitable for operation on the VHF band 
b)it is only suitable for operation on the HF band 
c)it is only suitable for operation on bands above 70cms 
d)it is capable of operation on all amateur bands 

7. Using the formula: 3x 10 8 
= 

and reducing the dipole length by 5% to allow for the 
difference between the velocity of propagation in the 
antenna elements to that in space, calculate the actual 
length of a half-wave dipole for operation at 1.2GHz 
(1200MHz). 
a)1.18cm 
b)11.88cm 
c)1.2cm 
d)23.75cm 

8. Which one of the diagrams shown below is representative of 
the standing wave pattern on a half-wave dipole? 

- - 

• I 

9. A vertical dipole, when operating with no nearby obstruc-
tions: 
a)must be fed with 600 ohm feeder 
b)must be operated with a tuning stub to avoid interference 
c)has a very narrow horizontal beamwidth 
d)has an omnidirectional radiation pattern 

Fig 3 

10. What type of antenna would you expect to exhibit the 
vertical-plane radiation pattern shown in Figure 3? 
a)a yagi with a gain of 6dB 
b)an isotropic radiator 
c)a half-wave dipole with an effective ground plane 
d)a broadside array 

11. The term feeder' is frequently used when talking about 
radio and transmission lines. What is a ' feeder'? 
a) The transmitter 
b) The antenna feed point 
c) The cable feeding the antenna from the transmitter 
d) The mains power feed 

12. What is a typical velocity factor ( vf) and characteristic 
impedance (Z0) for a coaxial cable with a solid polythene 
dielectric? 
a) vf 0.35 — Zo 600 ohms 
b) vf 0.95 — Zo 300 ohms 
c) vf 0.40 — Zo 50 ohms 
d) vf 0.65 — Zo 50 ohms 

13. What is the effect of a mismatch between an antenna and its 
feeder? 
a) Too much power will be radiated 

b) Power will be returned to the transmitter and standing waves 
will be set up 

c) The velocity of the radiated signal will decrease to 3 x 105rn/S 
d) There will be a frequency shift due to the standing waves and 
the signal will be transmitted at one third of its original 
frequency 

14. You are using an unbalanced feeder in conjunction with a 
balanced antenna. What precautions will you use to eliminate 
standing waves on the feeder? 
a) Use a balun and a correctly tuned antenna 
b) Put a series of 90 degree bends in the feeder every 2 metres 
c) Make sure that only the E' field is radiated 
d) Use silver plated wire for the antenna elements 

15. What is the type of antenna shown in Figure 4? 
a) A trap dipole 
b) A bi-phase dipole 
c) A radix radiator 
d) A rhombic antenna 
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Fig 4 
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16. The inner section of the antenna shown in Figure 4 between 
points B-B is required to operate as a half-wave dipole at 7MHz. 
What is the approximate length of this section? 
a) 5m 
b) 10m 
c) 20m 
d) 40m 

17. The antenna shown in Figure 4 is operated as a half-wave 
dipole at 3.5MHz, (80m). What is the approximate length 
between points D-D? 
a) 350m 
b) 160m 
c) 80m 
d) 40m 

18. Referring to Figure 4, what is the resonant frequency of the 
traps? 
a) 3.5MHz 
b) 7.0MHz 
c) 14.0MHz 
d) 28.0MHz 

19. You are using the antenna shown in Figure 40n a frequency 
of 7.0MHz. A little bird ( not Buzby) hops along the antenna with 
a suitable detecting device. At which points will he detect a 
voltage antinode (voltage maximum)? 
a) A-A 
b) B-B 
c) C-C 
d) D-D 

20. Referring to the previous question and Figure 4. You QSY 
(change frequency) to 3.5MHz. Where will the little bird now 
detect the voltage antinode? 
a) A-A 
b) B-B 
c) C-C 
d) D-D 

21. You are now using the antenna shown in Figure 4 at a 
frequency of 3.5MHz. To what frequency are the traps tuned? 
a) 1.8MHz 
b) 3.5MHz 
c) 7.0MHz 
d) 21.0MHz 

22. Figure 5 shows a vertical trap dipole. The height of the lower 
section ' X' below trap A' is approximately 2.5m. What is the 
resonant frequency of trap A' likely to be? 
a) 7MHz 
b) 14MHz 
c) 21MHz 
d) 28MHz 

Fig 5 

23. Ignoring harmonic operation, what frequency or band will 
use the full height of the antenna shown in Figure 5? 
a) The lowest design frequency of operation 
b) The highest design frequency of operation 
c) The shortest wavelength of operation 
d) None of the above 

24. The input impedance or feedpoint impedance of the 
antenna shown in Figure 5 is about: 
a) 30-40 ohms 
b) 75 ohms 
c) 300 ohms 
d) 600 ohms 

25. You are given the following choice of ground surfaces over 
which to erect your vertical antenna. Which one will make the 
best ground plane? 
a) Very dry heath land 
b) Dry rock with high resistance wires buried in it radially from 
the base of the antenna 
C) Moist high conductivity earth with copper wires buried in the 
ground and extending radially from the base of the antenna 
d) Dry low conductivity soil with a fair size glass fibre earth mat 
under the centre of the antenna 

26. The vertical quarter-wave antenna with a good ground 
plane will: 
a) have a very good vertical take-off 
b) require increased ionisation densities 
c) give poor low angle radiation 
d) give good low angle radiation 

>2 
Shack 

Fig 6 

27. Which of the following arrangements would be the most 
suitable for feeding the end fed half-wave antenna shown in 
Figure 6? 
a) 1 
b) 2 
c) 3 
d) 4 

28. Figure 7 shows an end fed antenna less than k4 in length. It 
has an input impedance equivalent to a resistance and 
capacitive reactance in series. Select a suitable tuning or 
matching unit from those above. 
a) 1 
b) 2 
c) 3 
d) 4 
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29. In order to obtain more antenna gain, you decide to phase 
and stack two identical 10dB yagi antennas. What gain figure 
will you be expecting? 
a) 10dB 
b) 13dB 
c) 16dB 
d) 20dB 

30. Your recent RAE success is quickly followed by a pools win, 
and you are no longer satisfied with the array in the previous 
question. You contact a certain firm in Northampton, and 
soon you erect an array of four identical 10dB gain yagi 
antennas. What gain figure do you expect now? 
a) 10dB 
b) 13dB 
c) 16dB 
d) 40dB 

F7g 

100W 

I Cable lo•• 3dB 

-.Array 
gain 
16dB 

31. Use the figures shown in Figure 8 to calculate the power 
supplied to the antenna at X, and the effective radiated 
power ( ERP) respectively. 
a) 100W/16W 
b) 50W/16W 
c) 100W/1000W 
d) 50W/2000W 

 f 
  2 

L / 

32. Which one of the following circuit configurations will be 
presented to the feeder cable by the folded dipole shown in 
Figure 9 when operating at its resonant frequency? 
a) 1 
b) 2 
c) 3 
d) 4 

.r 
L__ 

R = 300011MS 

33. A type of coaxial cable is quoted as having a characteristic 
impedance of 50 ohms. What is the input impedance of an 
infinite length of this cable? 
a) zero 
b) 25 ohms 
c) 50 ohms 
d) very high 

34. One advantage of using a yagi or beam antenna is that: 
a) it is the only antenna available that will directly match to 
50 ohm feeder 
b) it has the ability to radiate power in a given direction 
c) it does not respond to interfering signals 
d) its wind loading is lower than that of a half-wave dipole 

35. Another advantage of using a beam or yagi antenna is that: 
a) it is the only antenna available to directly match a 75 ohm 
feeder 
b) as well as a direction of maximum response it also has a 
direction of minimum response 
c) it is the cheapest antenna available 
d) once dimensioned, its impedance remains constant 
whatever the frequency change 

For those of you that want the answers to this month's set of 
questions turn the magazine upside down etc. 
However, if you are still waiting ( in great anticipation. no 

doubt) for the answers to questions 33,34 and 35 in the June 
issue, you'll find them in Straight & Level, page 11. 

ANSWERS 

•q-cc 1q-pc : o-66 : p-ze 1p-1.6 : o-06 : q-6z : q-j3z : e-L :p-gz : 0-gz 
:e-ce : p-zz : o-kz q-61. :p-Lk :e-ci. 

, :0-1.1. : p-6 : e-g : q-L : p-9 : 0-9 : o-p : e-6 1e-z : e- k 

Once again (yawn) .... 

time to plug the book 

Now, just in case you've not already purchased it (or even 
heard of it!), I've written a Q&A book specially for the RAE 
student. It contains about 1,100 questions (with multiple choice 
answers of course). The questions have been divided into 
sections and selected to progress with each part of the RAE 
syllabus. It also contains the C&G syllabus for 1986-88 and some 
computer programs written in BASIC for the Commodore 64 
(which will run on most machines with suitable mods) to assist 
with the RAE calculations and provide Morse tuition. 
The book, The Radio Amateurs' Q & A Reference Manual 

(Second Edition), is available at £5.95 plus £1 P&P ( UK) from: 
WP Publications, 
11 Wayville Rd, 

Dartford, Kent DA1 1RL. 
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It's all happening now, in fact your 
scribe has attended so many rallies lately 
he's forgotten what a free weekend is 
like! It was very interesting to note the 
complete change round at the Ipswich 
Wireless Revival. Three years ago the 
organisers were one of the founders of 
the ' car boot sale' area at a rally, and then 
only a couple of amateurs were brave 
enough to try it, whilst the bring-and-buy 
tent was packed solid. This year's Revival 
saw dozens of cars in the boot sale and 
only one taker for the flea market. In fact 
the rest of the tables were used, in the 
end, as an extension of the restaurant 
area. 

Lucky with the weather 
The Ipswich crowd were certainly 

lucky with the weather. Some visitors 
were sunbathing whilst watching the 
excellent model control flying display 
(including helicopters!), yet only ten 
miles away greenhouse windows were 
being smashed by hailstones the size of 
golf balls. Talk about the sun shining on 
the righteous. I wonder how many flea 
market tables, which were inside, would 
have been taken had the weather 
deteriorated? 
The luxury of a car boot sale is that you 

can buy some real rubbish, and your 
scribe bought a van full ( literally) at 
Ipswich, including a scruffy Hallicrafters 
S38 for £5 that cleaned up well and 
performs like a good ' un, and an FT29OR 
for £15. No, that's not a misprint, an 
FT29OR for £ 15. Before all owners start 
worrying about the resale value of their 
rigs, I had better explain that the good 
news was the price and the bad news was 
that the rig had been involved in a 
helicopter smash and, like the owner, 
had not survived the impact. 
The main board is completely undam-

aged, which speaks volumes for the 
standards of construction when you 
consider that the case and front panel 
are virtually non-existent and the display 
is smashed. Apart from that the only 
electrical damage is the micro, which has 
cracked in half, and the back-up battery 
is broken. I now have a new respect for 
Yaesu reliability. I also have a long term 
restoration project! 

BATC Convention 
I don't know why, but the British 

Amateur Television Club event ( it's not 
really a rally) always produces the 
bargains as well as the unusual. The 
organisers will probably not thank me for 
publicising it as it is held in a smallish 
annex of the Crick Posthouse Hotel and 
is more or less as crowded as it should 
get, but every year there are loads of 
unusual odds and ends to be picked up, 
and not all of them are video related. 
I can well understand the comment by 

one newly arrived amateur at the 
hotel:'There ain't much here'. Indeed, 
this would appear to be the case as there 
are only a dozen or so stands, but what 
there is seems, year after year, to be 
good stuff.The displays are also very 
interesting, including satellite weather, 
colour slow scan, slow-fast scan ( ie 
limited bandwidth) and outside broad-
cast demonstrations, and it is a shame 

SECONDHAND seeir 

EQUIPMENT GUIDE 
-(4êt 

by Hugh 

Allison G3XSE 

that a lot of people do not spot the 
advertisements for it. Perhaps ' conven-
tion' sounds boring, or perhaps because 
the announcement in Radcom is under 
'other events' rather than ' mobile rallies' 
it puts people off. 

Incidentally, there was a disabled 
persons meeting of some sort going on 
and the hotel had excellent facilities 
available for wheelchair bound visitors, 
with ramps up all stairways and special 
toilets etc, so this may be of interest to 
RAIBC members. 
On the bargain front, your scribe 

bought a non-working Sony C6 front 
loading video for £20, and the subse-
quent injection of another £14 worth of 
odds and ends has made it better again. 
Another fascinating bargain, unfortu-
nately bought by someone else, was a 
colour splitter from an early camera. 
Having said above that the bargains 

were not confined to video related 
objects I have just mentioned two that 
were, but there was also a good selection 
of scopes, aerial masts and other 
goodies, so don't let me put you off. 

Southend 
This rally came from nowhere four 

years ago to become a force to be 
reckoned with. A few years ago it was in 
the small-time league, but now, after 
three changes of venue, it is into the ' well 
worth a visit' category. Your scribe was 
well pleased with a pristine Vibroplex 
'presentation' mechanical bug key for 
£10 ( they often fetch £25+ nowadays) and 
other assorted toys. 

The Northampton AR boot sale 
This one has been the only ' rally' 

disappointment for me this year. It's a 
splendid idea to have just the boot sale 

il 

without the rally, and I can't explain why 
it just didn't work this year. Perhaps it 
was that the date clashed with the BATC 
Convention (formation radio amateurs 
driving up and down the M1 were much in 
evidence), but it was sad to see that only 
about ten sellers participated. I heard a 
few moans on two metres about being 
charged to go in to view and your scribe 
had difficulty finding the place, but these 
are not real explanations as to why it 
failed to be a success. Maybe it too 
suffered from being advertised in 
Radcom as ' other events'. A great shame 
for Northampton radio amateurs and I 
wish you better luck ( and more sellers) 
next year. 

LA-Series linear amplifiers 
I've noticed a lot of nondescript ( ie 

unbranded) fairly large transistorised 
linear amplifiers at rallies lately. 
Apparently they were intended for 
extending somewhat dramatically the 
range of very naughty cordless phones. 
Your scribe recently bought one, bearing 
no name or frequency,for £2.1 figured the 
case and heatsink were worth this, and 
was very pleasantly surprised when a 
dose of RF from a tracking oscillator/ 
spectrum analyser gave positive indica-
tions of life at 160MHz. A quick tweak 
made it perform on 2 metres, 10 watts in, 
100 out. I have since bought several more 
of these, all containing a single 2SC2630 
(marked, in true Japanese fashion, 
C2630) and can find no correlation 
between model number and frequency 
(the 160MHz version was marked LA140). 
The only bad news is that these were not 
designed to switch to receive so a relay 
has to be added, but they certainly are 
cheap and potent and well worth keeping 
an eye out for. 
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MICRO BOX I THE 6809 SINGLE BOARD COMPUTER THAT YOU BUILD YOURSELF 
VIDEO KEYBOARD PRINTER SERIAL PORT SERIAL PORT 
OUTPUTS PORT PORT . 

SYSTEM EXPANSION BUS 

BATTERY BACKED REAL-TIME 
CLOCK/CALENDAR 

128KBYTES SHARED MEMORY 
RAM DISC 
HIGH SPEED SILICON DISC 
ACTS LIKE A STANDARD 
'FLEX' DISC 

ALPHANUMERIC DISPLAY 
108 x 24 CHARACTER 
FORMAT. 

USER DEFINABLE 
CHARACTERS 

STANDARD VDU 
CONTROL FUNCTIONS 

EXTREMELY FAST, VERY HIGH RESOLUTION GRAPHICS 
768 X 576 MONOCHROME DISPLAY 
HARDWARE VECTOR GENERATION BY ADVANCED NEC7220 
DEVICE. LINE, POINT, ARC, PATTERN, TEXT, AREA FILL ETC. 

NOTE: MICROBOX II WILL BOOT 'FLEX' FROM 

ANY STANDARD SYSTEM DISC. 

ro Concepts Ex VAT 

POWERFUL 68B09E 8/16 BIT 
MICROPROCESSOR 

SYSTEM SUPPORT MONITOR 
(8KBYTES) containing: 

DISC AND INPUT/OUTPUT DRIVERS 
GRAPHIC PRIMATIVES 
TERMINAL EMULATOR 
UTILITY AND DIAGNOSTICS 
"FLEX" BOOT AND CONFIGURE 

60KBYTES USER MEMORY 

FLOPPY DISC INTERFACE 
SUPPORTS SINGLE OR DUAL, 
40/80 TRACK, SINGLE OR 
DOUBLE DENSITY DISC DRIVES 

EPROM DISC (AND PROGRAMMER) 
HIGH SPEED READ ONLY SILICON DISC 
ACTS LIKE A STANDARD 'FLEX' DISC 
PROVIDES 'INSTANT' SOFTWARE 

BARE PCB's AND DOCUMENTATION 
+ SYSTEM SUPPORT MONITOR 
+ SYSTEM UTILITIES DISC — £95.00 
FLEX + EDITOR + ASSEMBLER £75.00 

8 SKILLICORNE MEWS QUEENS ROAD• CHELTENHAM GLOUCESTERSHIRE GL50 2N.1 
Telephone: Cheltenham ( 0242) 510525 

'13uiftt gamut', a micron butitectim 
at a mité gnu cuit evut 

£241 FOR 6 BANDS/INTERNAL ATU/DIGITAL DISPLAY 
AND CASE 

OUR LATEST TRANSCEIVER KIT setting new 
standards in ORP performance. The MICRON is a 6 band 
CW only 8/10W output rig covering 80,40.30. 20.15 ai 10 
metres (bottom 200kHz of each). A 0.25uV sensitivity 
receiver with AGC. S Meter. very stable VFO with !RT. IW 
AF o/p to speaker and 3 position LC filter • selectable 
attenuator. Silent solid-state Rx/Tx switching with fast 
semi break-in • sidetone. Fully variable RF power o/p • 
optional SWR metering. • 12v required 

PLUS fully finished smart CUSTOM CASE and hardware 
with UNIQUE facility for optional internal 
TRANSMATCH ATU and Full Frequency DIGITAL 
DISPLAY. The MICRON uses a high grade solder 
masked/screen printed pcb with comprehensive instruc-

tions using a step-by-step assembly manual designed 
for the relative newcomer. Mostly prewound coils and 
minimal test equipment needed for alignment. 

EXPORT A PLEASURE! 

PRICES FULL KIT with all options including Case/ 
Hardware/ATU/Metering/Digital display at an all- in 
£241 Or , 6- band pcb kit complete at £ 145 or with case is 
£182 50 and the options of INTERNAL ATU at £37. and 
DISPLAY at £38 50 

QRP for under £40? 
ONLY NEEDS • 12v, SPEAKER • KEY/MIC TO BE 
ON THE AIR, 

FOR THE LESS AMBITIOUS, why not try our OSB80 
kit? A 2W • DSB or CW VFO controlled 
TRANSCEIVER kit for either BO or 160m at a 
ridiculous £39 95 for a complete pcb kit - over 1000 
sold to date, It has a very sensitive receiver and is 

ideal for beginners Punched aluminium CASE and 
HARDWARE for the DSB80 at £25 95. and digital 
display at £29 50 - all three kits for £85 00 

NEW' The MICRON MATCH ATU Kit, developed 
from the MICRON ATU, with its own case, connec-
tors. etc Suitable for SWL or ORP ( 15W) from 1 8 
-30Mhz With air spaced capacitors for only £39 95 
Inc 

si 
• 

2M FM UNDER £70? 
We also make a popular 2M FM T«/RX kit 6 channel 
crystal control at 1W RF o/p Receiver at £39.50 and 
Ti, at £34 50 ex crystals - both for £69.95 Optionai 
PLL VFO available at £38 50 

OTHER KITS DSB2 - enhanced version of the 
DSB80 for any single band 160 - 15m. DSB/CW 2W• 
at £69 50 basic kit SPEECH PROCESSOR - very 
popular kit at £ 14 65 to nelpget the DX, ALPHA - our 
50W monoband SSB/CW Transceiver with case and 
display at £179 95 OMEGA - 9 band 100W 
multimode for the specialist constructor - write for 
details 

Why not join the ranks of satisfied customers building our Projects? All of our kits come with copious instructions, all components, 
pcb, wire, pots, etc, and many are designed for beginners. Our Products are used world wide and can help YOU get on the air. KITS are 
sent in 7-10 days but please allow up to 28 days for popular items. All prices include VAT and Post. OVERSEAS - Europe use UK prices 
and Rest of World UK + 5% for carriage, etc. CREDIT CARD orders can be left on our 24hr Answering Service. For our 40+ page 

CATALOGUE please send 50p in stamps. Kit Debug service available. 

rut 
0  COMMUNICATIONS DEUSKIGN 

AND 
MANUFACTURE 

20 FARNHAM AVENUE, HASSOCKS G3WPO 

WEST SUSSEX BN6 8NS MAIL ORDER ONLY 

1=11=1  r. 24hr vn.4 07918 6149 A nsaphone 
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FREE CLASSIFIED ADS 
FREE custom» ADS CAN WORK FOR YOU 

We are pleased to be able to offer you the opportunity to sell your unwanted 
equipment advertise your wants'. 

Simply complete the order form at the end of these ads, feel free to use an 
extra sheet of paper if there is not enough space. We will accept ads not on 
our order form. 

Send to: Ameba»Iliedie ClasatfledAds,, Sovereign House, Brentwood, Essex 
Ch,114 4SE. 

DEADLINE AND CONDITIONS 
Advertisements will be published in the first available issue on a first come 
first served basis. We reserve the right to edit or exclude any ad. Trade 
advertisements are not accepted. 

FOR SALE 

• FT757GX mint includes YM38 base scanning 
mic, manual, boxed £575 ono. FTV107R complete. 
70cm/2m modules fitted, modded by SMC for UK 
70cm repeater. Operation includes FRB707 relay 
box for any Yaesu solid-state rig £285. Complete 
HF/VHF/UHF station for £825, would separate. 
70cm module for £ 185. Also spare FR8707 box new 
£10. TR2400 £125. John G4WLD Tel: 01-857 8096 
III Exchange my lcom IC211E with muTek board 
and ICRM3 remote controller or my Yaesu FT707S 
with FM ( not fitted) for Trio TW4000A or Icom IC402 
or IC202S, or any combination of these, or sell 
both. Would prefer exchange. Both in 1st class 
condition, would consider other VHF, UHF gear 
also. Keith G6HHV (051) 327 5804 Merseyside,any-
time 
• RTTY unit Dragon 64, plus disc drive, as new, 
edit plus 51 x 24,6 months old, £300. M Morcher, 19 
Lower St, Hoveton, St John, Norwich, Norfolk. Tel: 
(Wroxham) 3957 
II 2m col inear, 13ft cable, PL259, £45. Bags of 
semiconductors, ICs, resistors, capacitors, nearly 
all new, 50p to £3. Labgear UHF 2 output amp £8. 
Mains transformers £1.50 to £4. New valves PL509 
etc. G8 manual £3. B and D saw attachment £6. 
Mullard, ITT, TI data books 50p. Box assorted 
comps, switches, caps, mic, coils, plugs, sockets 
etc, £6. Apple serial, parallel, dos cards, £2 to £ 10. 
Geoff, Tel: Hastings (0424) 442308 evenings, 
weekends 
MI Racal RA17L 5MHz-30MHz Rx in mint condition 
£300. Realistic PRO2002 VHF UHF scanner 54-
512MHz as new, in box £130. Creed Mod 33 
teleprinter with Redifon decoder. Choice of two 
from £30. Can deliver UK. Wanted, small scope or 
station monitor. B W Burt, 5 Dee Drive, Foxbar, 
Paisley PA2 OQL. Tel: (0505) 81 3528 
• Yaesu FT77 100W FM board fitted all bands. 11 
metres fitted. Hardly used, as new £450. Tel: 01-876 
1108 
II Trio TS700 2 metre multimode base station/mo-
bile. Pre-amplifier fitted to improve front end. Also 
fitted fixed channels R2 R4 R5 R6 R7 & VOX-3, Mic 
handbook, excellent condition £300. Avanti 
Moonraker 4, AV140 four element beam for 11/10 
metres. Excellent condition £65. Tel: Dave G1I DS 
(0442) 842243 
In FRV 7700 converter (to match FRG 7700). As new 
in original box. £40. No offers. I will pay carriage to 
buyer. With manual. Mr George Jacob, 23 Waterloo 
Gardens, Penylan, Cardiff CF2 5AA Tel: (0222) 
487299 
• lcom 251E 2 metre base station, dealer fitted 
muTek board, all modes scanning memories, 
excellent for satellite reception, as new, manual, 
mic restrictions at new 0TH, prompt sale, £450. 
John G6BGY Tel: Clevedon 871039 
• Pye mobile repeater system. 10 channei UHF, 10 
channel VHF converted to amateur frequency and 
xtalled up. Excellent condition with manuals. Also 
with it is a Burndept 3 channel UHF hand portable. 
You can work 70cm to 2 metres and back again. 
This space isn't big enough to describe this 
system. No time wasters please. Price in the 
region of £2,000 or for £6,000 you can have the 
vehicle it is fitted in. Write to: J Hamilton, 25 
Thornham Close, Armthorpe, Doncaster, S Yorks 
• Trio R2000 all mode receiver 100KHz, 30MHz, 
114-174MHz, 10 VFO auto mem mode etc, with SW 
ATU PR40, super radio, £395 ono. Cost a lot more 
new! Ferro graph series six stereo reel to reel, £ 70. 
Like a tank Honda CBX250 B reg swap for good Trio 
930S with auto ATU Wanted: D70 10FM. Mr Baines 
53 Maple Road, London SE20 
• Sony ICF7600A FM/AM multiband receiver. SW 
dual conversion, good condition, little use, boxed, 
£55. Tel: Maidenhead 28940 
• lcom IC740 with FM and marker, also PS15 PSU 
SP3 spkr, SM5 desk mic. Welz SP15 SWR/power 

meter and Welz AC38 ATU, £650 or exch Yaesu 
FT726. Microwave modules 432/28 MHz transverter 
1.6 MHz shift and sat xtal £ 100 or exch for a 432/144 
transverter. Tel: (0923) 44886 
• Trio TW4000A 25W 70cm 2m dual brander mint 
condition, £395.00. Yaesu FT230 25W FM mobile, 1 
have two, one at £ 180.00, and £200.00, both very 
good mobile rigs. Trio TR2500 handheld mint 
condition, £195.00. ST2 base charger as new, £40.00 
sold as a pair. Tel: 01-540 3959. 
▪ Yaesu FRG7 communications receiver with 
manual, mint condition, no modifications, original 
packing, can be seen in London or Essex, £ 125. Tel: 
Maldon (0621) 892755 
• Short Wave magazine 1954 to 1961, mostly 
complete volumes and some issues back to 1946. 
Radio manufacturing engineers FiME69 0.5 to 
30MHz receiver. Made in 1930s but in working 
order, some spare valves. Offers. Buyer collects. 
Tel: Malvern (06845) 61898 
• Attention Morse men! American McElroy 
automatic Morse machine. Keys and reads perfect 
CW from paper tape- 10 to 80 wpm. Real rare 
collectors item £25. One Bendix TA12 aircraft 
transmitter plus one TCS transmitter- both rough 
outside but full of good HF components for 
constructor, £15 each - all heavy, buyer collects. 
Still wanted, reel to reel tapes for ' Shibaden' video 
recorder - even from Dover! Write Nev Kirk 
G3JDK, 54 Allendale Road, Rotherham S65 3BY. 
Tel: Wickersley 541600 anytime 
III Mast 40ft lattice telescopic heavy duty wall 
mount, complete with 20ft extension pole, very 
good condition, £175 ono. Dave Rotherham Tel: 
(0709) 67471 
II Daiwa SR9 2m receiver 144-146MHz, VFO + 11 
channels: R2, R5 ( input) S19, S20, S21. Excellent 
condition, £50. Ideal for someone studying for 
RAE. Tel: Gravesend (0474) 26036 
• SB102 transceiver, hambands, 180W PEP 
SSB/CW, inc P/supply, spkr, mike, h/books, good 
clean working rig, £180. Looks similar to S line. 
SX62AU was Hallicrafters top Rx for gen coverage 
550KHz - 108MHz, yes 108MHz ideal for BC band 
listener, clean powerful Rx, £70. No mods. Ex WD 
Eddystone UHF Rx 165-500 MHz (very interesting 
up there!) Works well £90. No mods, CTE speedy 
240V 100W 26-30MHz linear £35. SX71 gen-coy Rx by 
Hal licrafters, scarce in UK, more so in good con-
dx, 500KHz-55MHz, good on SSB, bandspread on 
ham bands, no mods, £75. SX24 ' Defiant' also by 
Hallicrafters, 500KHz - 32MHz no mods, immacu-
late original order, I am 2nd owner since 1939, 
stored for 20 years ( in dry shack), a good collectors 
Rx £65. BC348M, 240V 1 mod, dial lite switch instead 
of rotary, the cleanest one 1 have ever had, 
unmarked front panel, £60. Belcom LS102L 26-
30MHz FB on SSB typically suffers from bleedover 
(CB) channels, £ 170, perfect clean order. BC906 
freq meter, £8 in large wood case. Boonton USA Rx 
meter mod 250-A h/book £20. WW2 mine detector 
working and complete £15. All Rx except Belcom 
are valve jobs and heavy you must collect or 
arrange pick up. All gear ono. Tel: Milton Keynes 
(0908) 314095 
• Trio digital multimeter DL-705 bench type 
ac/dc, 2 volt - 1000V ± 1% low-V 2V - 20 volt auto 
change over. Res-up to 20Mohm ± 1.5% with 
carrying case. Also two constant voltage trans 
input 190 - 260 volts output 230V rms 50Hz 60W. One 
gardeners trans input 200-220-240 + 5% + 2.5% 
-- 2.5% at 440 volts 8MADC CIF 112 RA rms 6.3-4 
amp 6.3-2amp and one at 200V-220-240V input 1-2-3-
4-5-10-20 volt out at 4 amp rms 50Hz. Will swop all 
for audio multi-filter SEM or Daytong etc. All in 
first class condition. SA Deacon, 25 Moseley Road, 
Poulton Road Estate, Bebington, Wirral, 
Merseyside L63 9NT Tel: (051) 334 6859 
• Swap Acorn Electron (BBC BASIC) cassette 
deck, software, books, mags, cash adjustment if 

needed, for 2m or 70cm FM or SSB rig or sell £ 110 
ono. Also consider swap for FRG7 or R600 receiver 
or WHY. Please write KJ Argyle, 3 Gregory Close, 
Barlestone, Nuneaton, Warks CV13 OEP. All letters 
answered by return of post 
• Trio TR8400 70cm FM mobile mount PS10 PSU 
speaker. All boxed 5/8 mobile whip antenna all for 
£200 ono. Elvis Bailey G1HUY, 19 Northway 
Fleetwood, Lancs FY7 8LE. Tel: 77636 
la Trio R600 receiver digital readout and boxed 
£200. CB transceiver ST9DX FM AM LSB USB £90. 
Hitachi cassette stereo recorder 4 band new and 
boxed £120. Tel: 01-207 0706 or 01-207 2326 
• Yaesu FT101E mint £360. FV101B £60. Trio 7800 
£170. Belcom LS102L £160. Belcom LS2OXE £120. 
FL902 £85. MS2000 £30. MM frequency counter £75. 
IC4E £200. 12V PSU £5. HF5 and radials £50. 
MM28MHz linear 100 watts £80. G3ZHI. Tel: (0709) 
814911 

• Breme 30 £ 12. ' corn 1050 £ 15. CB £10. J Breme 5 
ele £8. International FM GUVOE £1. Tel: Ian G3ZHI 
(0709)814911 
• lcom 701 accessory. Computerised remote 
control unit ICRM3 plus marker extension termi-
nal ICEX2 £75. Postage extra. Tel: (0202) 579115 
• President AR144, £20. Pye Westminster low 
band AM, working, £20. TRS80 pocket computer 
cassette interface, £ 10. Tel: Gainsboro (0427) 5848 
(North Lincs) 
• FRG7700 general coverage receiver £200. Tel: 

Corby 65618 
• Yaesu 209RH NC18C charger, speaker, mic, 3 
months old. As new £230 ono. Tel: Brighton 420609 
• Trio R600 communications receiver 0.30MHz 
and boxed, £190. CB transceiver FM, AM, LSB, 
USB, £90. Hitachi stereo cassette radio recorder, 
new and boxed, £ 12.00. Tel: 01-207 0706 
• Trio JR599 custom special ( M) communication 
receiver. SSB, FM, CW, AM, solid state circuits. 
Crystal filters. 1.8MHz to 29.7MHz, amateur bands, 
including 144MHz converter, and WWV. Perfect 
condition complete with service manual, £150 ono. 
Also Lowe SRX30 communication receiver, .5MHz 
to 30MHz, AM, CW, SSB, amateur and BC bands. 
Complete with manual, excellent condition £85. 
Buyers collect and inspect both receivers. Tel: 
Leeds (0532) 686362 
III FM, AM, USB, LSB, gold coloured Marko 
Excalibur Mk II home base unit. Immaculate 
condition. Price around £175 ono. Would consider 
swap for Concorde 3 or Cobra, or receiver with 
digital counter readout. What have you for swap? 
No reasonable offer refused. Frank Kennedy, c/o 
34 Church Brow, Bolton Le Sands, Carnforth 
Lancashire. Tel Hest Bank 823603 
• Yaesu FT29OR two metre portable rig. 144-148. 
Welz SP15M SWR power meter. LCL converted CB 
rig. 5 amp power supply. All good condition £250 
ono. Mabe, 32 Byrefield Road, Guildford, Surrey 
GU2 6UB. Tel: Guildford 32705 
• Morse tutor on two hour cassette tapes. The 
easy way to get your A licence and still only £3.50. 
Price includes postage. Tel: Farnborough, Kent 

58825 
• FT102/FM £565.00, FT7B £350.00 with digital, 
TS120S £430.00. C582M multimode £230, FT25OR 
£230, TR2300 £110, KDK2030 £190, All mint condition 
Tel: (0792) 401058 
MI Marconi wartime Admiralty radio type 828. 
W2835D, 60 kHz, 30 MHz, £75. Tel: Maidstone (0622) 
861998 
• Suit amateur radio enthusiast requiring cheap 
printer. 1 Creed model 75 teleprinter working on 
level five Baudot Code £10. 2 Kode model S33 
serial 20m/A loop teleprinter £20. Manual £5. Tel: 
Romford 40921 
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FREE CLASSIFIED ADS 
WANTED 

al FRG7 or similar HF receiver wanted, prefer 
unmodified. Rob Lloyd, Myrtle Cottage, Blakeney 
Hill, Blakeney, Glos GL15 4BS. Tel: Blakeney (059 
451) 470. 
• Starting from scratch. Any info on receivers, 
antennas etc ( not transmitting equipment). Please 
contact: Mark Lichtarowicz. Tel: Harrogate (0423) 
879202 (Answerphone) or write to: Leckhampton 
House, Hill Top Lane, Lund House Green, 
Harrogate, N Yorks HG3 1QG. 
II Collins solid state digital receiver. Must be in 
mint condition. Tel: (0472) 58896. 
• Looking for full service manual for Trio JR60. 
Can anyone sell or loan me a copy for photo-
copying? Many thanks. D Williams, 32/34 Carfin 
Street, New Stevenston, Motherwell ML1 4JL. Tel: 
(0698) 732403 after 6pm. 
II Mains powered 2 metre valve linear 100 watts 
plus out. Please write. All letters answered. 70cm 
transverter. 2 metre drive. Ron Daly, 12 Stoney 
Lane, Newbury, Berks RG13 2NH. 
• QST May 1981, loan or buy, expenses refunded. 
G4DJC. Tel: (0245) 262728. 
II New listener in Dundee, would like a cheap gen 
coy recr. As I have little knowledge of what is 
needed, a full amount of items, aerial etc would be 
helpful in the package. Will pay carriage. Anything 
considered. Mr Andrew Burnett, 43 Harris Ter, 
Dundee. Tel: (0382) 456163. 

II One SSB adaptor made by Grundig for Satellit 
receiver. Tel: (061) 743 1570. 
II Exchange Sharp MZ711 64K colour micro, built-
in recorder, 4 manuals, 6 software tapes, for 
Eddystone EA12, 77OR or Yaesu FRG7 or similar Rx 
in vgc. Micro still boxed and as new. Tel: (021) 565 
2498, evenings. 
• FT101ZD or similar HF transceiver. Must be in 
good condition. Will pay good price. Tel: Notting-
ham (0602) 847728. 
• One or two variable temperature compensating 
trimmers. F Lees, 6 Green Side Ave, Oldham, 
Lancs OL4 2QA. Tel: (061) 652 2628. 
• FT225RD memory unit. Also microwave mod-

ules transverter MMT432/28, in good condition. 
Graeme G6CSY, 19 Cowden Road, Orpington, Kent 
BR6 OTP. Tel: (0689) 29230 evenings. 
• Digital frequency meter. 200MHz or higher, 
minimum 10Hz resolution. Also cassette with SSTV 
signals off air to test programme under develop-
ment. Write: Daly, 12 Stoney Lane, Newbury, Berks. 
All letters answered. 
• FRG7700, Trio R600 or similar modern solid-
state digital Rx. Tel: (0642) 318328. 
III Trio IC251E with or without muTek board. Also 
400 watt linear for 2m (homebrew considered). 
Also, FM board (transceive) for FT101E, and 2m 
transverter for FT101E. 15 Dickens Close, Hartley, 
Dartford, Kent DA3 8DP. Tel: (04747) 4563. 
• Ham International 11m multimode, Grundy 
Newbrain computer model AD 32K, Realistic 
DX200 communication receiver 200KHz to 30MHz, 
AM, SSB. Exchange for 2m multimode — eg FT290 
or similar. Tel: Dave (021) 458 3025 after 6.30pm. 
• TS520HF, good price paid, or part/x for 1K HF 
linear. All letters answered. D Oates, 101 Ffordd y 
Castell, Maesgeirchen, Bangor, Gwynedd. 
• BRL500 with a circuit diagram and which is forty. 
Tel: Farnborough 58825. 
• Short wave Rx in gwo. FRG7, R600 or WHY? 
Swap for 26inch Ferguson Colorstar transistor TV, 
sliding doors, legs, vgwo. Codar PR30 RF 
preselector as new, swap 2m ATV, LAR, SEM or 
SIM or 2m base ant. Mr Aldridge. Tel: 01-200 3825 
(NW London). 
• KDK2015 or KDK2016. CR150/6. Gerry G8TZW. 
QTHr. Tel: (021) 360 0817. 

• Yaesu keyboard YK901. Also Yaesu YD-I48 desk 
mic. Tel: Colchester 394336. 
• Best HF rig exchange for Bronic ECTL camera 

75mm lens, 2x converter, 50mm lens, spare back 
pentaprism filters, flash S/H valve £600. Dolphin, 3 
Buckmore Avenue, Petersfield, Hants GU32 2EF. 
• G2DAF Rx or AR88 Rx or similar. Campbell. Tel: 
Stevenage 820789. 
• Exchange top range DX302 fully synthesised 
£289 21/2 years ago, for any AR88, RAI 7, SP600, 
Eddystone 888, S27, SX28 or Collins 75A. Must be 

complete and working. Can collect Hull area, 10 
miles. Tel: Terry (0482) 709761 after 6.30pm. 
• Kenwood 430S, FT101ZD MKI I I, FT707, all radios 
need some attention, fair price paid. Tel: 
Farnborough Kent 58825. 
• Hallicrafter SX28A or Trio 9R59 in mint 
condition. Also 2,4 and 6 metre valve receiver in 
good condition. Tel: (051) 644 9185. 
• Replacement motor for Sanyo reel to reel tape 
recorder model MR530. U/S recorder acceptable if 
motor is OK. Dobbs, 14c St Andrews Crescent, 
Leasingham, Sleaford, Lincs NG34 8LS. Tel: ( 0529) 
303247. 
II Digital frequency display unit type YC-7B for 
Yaesu FT7B. Tel: Pete Jenkins 01-393 9115 eves or 
(08926) 4489 daytime. 
• Circuit diagram for Triple Tone stereo amplifier 
Gemini series 3. All expenses paid. S C Binge, 66 
Swaines Way, Heathfield, East Sussex. TN21 OAN. 
• German WWII electronics, parts, descriptions. 
WHY? Wanted for museum purposes. Will collect. 
Please give your tel number. OZ8R0 R Otterstad, 
Vejdammen 5, DK 2840 Nolte, Denmark. 
• G4CLF/91600 PCB or Cirkit kit. 250 :i- 250PF air-
spaced variable capacitor, 300-500PF variables for 
ATU. D Jones, Bee cottage, Abbey Street, 
Eynsham, Oxford. Tel: (0865) 881242. 
• FRV7700 VHF converter to fit Yaesu FRG7700 
receiver. Prefer type A B D or E for 2 metres and air 
band. Garry P Grigg (G1GPG) Tel: (061) 4286491. 
• Codar AT5 Tx also 2m rig FDK700EX or similar. 

G4RIP, Mr Creasey, Rose Cottage 6 House, Bank 
West, Pinchbeck, Spalding, Lincs PEI 30G. 
II Can anyone provide me with copies of G3OSS 
tests about Rxs ICR70, ICR71, AOR2001, and 
FRG9600. Will defray costs and postage. Kremp, 40 
Rue Des Seringas, 50200 Coutances, France. 
• A 1362A type signal meter for my Marconi 
Atlanta general coverage marine receiver. Any 
reasonable price considered and all letters will be 
answered. This unit might not be too common, so 
any details will also be gratefully received. Please 
write to: Jonathan Baker, 67 East Street, Selsey, 
West Sussex, P020 OBT. 

FREE CLASSIFIED AD FORM 

Classified Add Form 
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DIO 
SMALL ADS 

A 
Armstrong 

Kirkwood 

Developments 
10, Willow Green Grahame Park Estate, London, NW9 

Tel 01.205 4704 

VHF/UHF ABSORPTION WAVEMETER 
Covers 120-450 MHz. Extremely sensitive. Low-profile. Re-
quires PP3 battery  E24.95 

HIGH PERFORMANCE RF FILTERS 
SLIMLINF ATTRACTIVE APPEARANCE 

Used by British Telecom, Thorn-EMI,ITT,Telefusion,Granada 
etc 

Standard range terminated In BellIng Lee plug/socket 
(75ohms1 - others to order 

Model TNE2 Tuned Notch FOters ( Braid 8 Inner) for 2, 10, 15, 
20 Metres Si CB (state which)  97.79 

MORSE TUTOR 
£4.00 on cassette. £5.00 on microdrive for 
Sinclaire Spectrum. 4 to 19 words per minute. 
variable spacing, variable groups of random 
letters, numbers or mixed; Random sentences, 
own message, single characters and variable 
pitch. Feedback on screen, printer, or speech 
(Currah Microspeech 48K only) and repeat facility, 
16K and 48K versions on one cassette 48K only on 
microdrive. 

WD SOFTWARE 
Hilltop, St. Mary, Jersey, C.Islands 

Telephone (0534) 81392 

XXX ADULT VIDEO CLUB 
For the genuine adult films. Available only 
from ourselves. Ring 

0924-471811 (24hrs) 
For the intimate details or write 

ADULT VIDEO CLUB 
P.O. Box 12, Batley, W. Yorks. 

HEATHERLITE MOBILE MICS 
Made to help you drive safely 

Reasonably priced to suit your rig, head/ 
neck band, electret mic, control box, 

variable mic gain, scanning buttons, plug 
fitted - superb quality. Priced from 

£20.50inc. 

FULLY GUARANTEED 
Ring tor Details — Iloathor 08SAV (0401) 50921 

RTTY MORSE RADIO SOFTWARE 
RTTY,MORSE READER For 48K Spectrum The ultimate RS 
program features include 455 Baud RTTY reception - full 
Character se supported Morse reception - auto speed control 
15-35 WPM), punctuation and wordspace Also includes 40 Page 
text memory and copy facility for printer No extra hardware 
required, simple connection to radio via computer EAR socket 

Price MOO. 

MORSE TX/RX Program for 48K Spectrum. Allows full transceive 
operation, includes comprehensive morse tutor No extra 
hardware required Price £7 50 

MORSE RS Program for 18K Spectrum and 1K ZX81. Spectrum 
Version includes comprehensive morse tutor Price £520. 

All above Programs 120% Machine Code 
Please add £1 00 to price if outside UK 

P Anderson Wellands, Pillan Shepton Mallet, Somerset 

DW ELECTRONICS G3 XCF 
Amateur Radio Supplies 
71 Victoria Rd, Widnes 13 IcoK 

Tel: 051-420 2559 

Open Mon-Sat 9.30-6 (closed 1.00pm Thurs) 
We supply Yaesu. ICOM. Tonna, Jaybeam, 

Microwave Modules. Datongs etc 

QSL Cards 
Printed on white or colour gloss cards, printed to 
your own design. 

Please send SAE for sample to: 

Caswell Press 

21 Homethorpe Ave, ReclhIII, Surrey 

Tel: (RedhIII) 71023 

Voucher 
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WANTED 
Test Test equipment, receivers, 
valves, transmitters, compo-

nents, cable and electronic scrap 
and quantity. Prompt service and 

cash. 

M & B RADIO 
86 Bishopsgate Street, 

Leeds LS1 4BB 
0532 435649 

Booth 
Holdings 
Bath 

GOLF CLUBLANE 
SALTFORD 
BRISTOL 

Tel: 02217 2402 

Open Tues-Sat 9am-9pm 

Closed Monday 

NEXT ISSUE 
ON SALE 

ADIO 
Thursday 29th 

August 

• 

Britain's only monthly racing magazine 

tiliKiteUpe Remote, controlled ricer" 

renr 

see  

USED AMATEUR EQUIPMENT? 
I Buy, Sell & Exchange! 

SELLING? I pay the BEST POSSIBLE PRICES 
for your Clean Used Equipment! 

BUYING? I have the BEST SELECTION of top 
Quality Used Equipment Available! 

For the Deal You've been Looking for, Phone Dave, G4TNY 

ANYTIME ON HORNCHURCH (04024) 57722 or Send SAE 

G4TNY AMATEUR RADIO 
132 Albany Road, Hornchurch, Essex RM12 4AQ 

*** TANGERINE OWNERS *** 
6809 CPU board, Flex 0/S, 14K RAM 
card overlay Tanex, 32K-RAM-
EPROM-BATTERY BACKED 
BOARD address switchable page 
selectable all available from 
STOCK also all the hard to get 
Tangerine chips in stock, loads of 
FLEX programmes, power supplies, 
Access/Barclaycard, sae fordetails. 
Ralph Allen Engineering, 
Forncette-End, Norwich, NR16 1HT. 
Tel: 095389 420. 

SERVICE MANUALS 
Ham Concorde 2, Ham multimode 2, Ham 
Jumbo 2, Ham Viking, Ham Puma, Cobra 

148 GTL DX, PC 879 and PB010. 
Colt 1600 DX, Tristar 777. York 863, York 861. 

All above at £S.00 £ 1.00 p&p each. - 
Other, rigs and spare parts available. 
10m conversion for FMCB rigs £30 

£1.50 pap 
Details on request. 

CBT 
1 Prince of Wales Road, 

Swansea. Tel: (0792) 463821. 

There's more to the motor car 
than driving to work. 

Did you know that hundreds of people race each 
other all over Britain every weekend — legally? 

Fourteen permanent race tracks and 70 part-time 
sprint and hillclimb venues play host to 300 events 

every year. 

Motor Racing Magazine will cover this world of 
high-performance motoring, along with the 

international glamour and excitement 
of Grands Prix, Le Mans and Monaco. 

rMOTOR RACING SUBSCRIPTION ORDER FORM 
To: Subscription Department • Motor Racing • PLEASE SUPPLY: (tick box) tor 12 issues, all rates include P&P 
513 London Road • Thornton Heath • Surrey • 
CR4 6AR 

NAME  

ADDRESS  

Inland World-Surface Europe-Air World-Air 

Tel: 01-684 3157 £15.20   £16 45 E £22.55 E £32.15 E 

PAYMENT 
ENCLOSED: 
CREDIT CARD PAYMENT n 

Cheques should be made payable to 

Motor Racing Overseas payment by 

international Money Order, or credit card 

  Postcode  Signature   
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ADVERTISERS INDEX 
Altair 12 
Ariel Systems 24 
Armon Elect 42 

Centre Elec 12 
WPO Communications 53 
P M Components 4/5 
Croydon Dis Elect 28 

Dewsbury OBC 

Edwardschild 17 
IMS Electronics 12 
P M Electric Service 28 

Field Elect Ltd 43 

GCHQ  

Harrison Elec 38 
C M Howes 28 

J E M Marketing 48 
Marco Trading IBC 
A Marshall 38 
Micro Concepts 53 
Microwave Module 13 

RAS (Notts) 12 
Rainbow 28 
Rapid Results 43 

SEM 48 

Technical Software 38 
Thanet 34/35 

42 R Withers 2,25 
Glenstar 17 Wood & Douglas 43 

RADIO ADVERTISING RATES & INFORMATION 

DISPLAY AD RATES series rates for consecutive insertions 

death 'Ma a width non ad space 1 Issue 3 Neu« 0 Mauer 12 Mama 
61 o 90 13 page 
128 x 90 or 61 x 186 1,, page 

£66.00 
£11500 

£62.00 
£110.00 

£59.00 
£105.00 

£53.00 
£92.00 

128 x 186 or 263 x 90 ."2 page £225.00 £210.00 £200.00 £180.00 
263 x 196 1 page £430.00 £405.00 £385.00 £345.10 
263 x 394 double page £830.00 £79000 £740.00 £660.00 

colour rates COLOUR AD RATES exclude cost 
of separations 

series rates for consecutive insertions 

death men a width rim ad apace 1 issue 3 Moms 6 Mao» 12 Mama 
128 x 186 or 263 x 90 ',7 page £305.00 £290.00 £275.00 £245.00 
263 x 186 1 page £590.00 £550.00 £530.00 £470.00 
263 x 394 double page £1,130.00 £1,070 00 £1,010.00 £900.00 

SPECIAL POSITIONS 
Covers 
Bleed 
Facing Matter 

Outside back cover 20% extra, inside covers 10% extra 
10% extra ( Bleed area = 307 x 220] 
15% extra 

DEADLINES 
Issue 

Sep85 
Oct85  
Nov85  
Dec85  

odour 4 mono proof ad 

1 Aug 85 
29Aug 85 
3 Oct 85 
31 Oct85   

•Dates affected by public holidays 

IRMO no prook • amen ad mono artwork 

7Aug85  9Aug85  
4 Sept 85  6 Sept 85 
90ct85  11 Oct85 
6 Nov85  8 Nov85  

an aids Moro 

29Aug85  
 .26 Sept 85  

 31 Oct 85  
28 Nov85  

CONDITIONS ik INFORMATION 
SEMIS RATES 
Series rates also apply when larger or additional 
space to that initially booked is taken 

An ad of at least the minimum space must appear 
in consecutive issues to qualify for series rates 

Previous copy will automatically be repeated if no 
further copy is received 

A ' hold ad is acceptable for maintaining your 
series rate contract This Will automatically be 
inserted if no further copy is received 

Display Ad and Small Ad series rate 
contracts are not interchangeable 

If series rate contract is cancelled. the advertiser 
will be liable to pay the unearned series discount 
already taken 

COIN 
Except for County Guides copy may be changed 
monthly. 

No additional charges for typesetting or illustra-
tions (except for colour separations). 
For illustrations just send photograph or artwork. 

Colour Ad rates do not include the cost of 
separations 

Printed — web-offset 
PAYMENT 
All single insertion ads are accepted on a pre-
payment basis only, unless an account is held. 
Accounts wil I be opened for series rate advertisers 
subject to satisfactory credit references. 
Accounts are strictly net and must be settled by the 
publication date 
Overseas payments by International Money Order 
or credit card 

POO 80591485 INFORMATION CONTACT 
Amateur Radio, Sovereign House. Brentwood, Essex CM14 4SE. 
(02771 219876 

Commission to approved advertising agencies ts 
10% 

COMMONS 
10% discount if advertising in both Amateur Radio 
and Radio 8 Electronics World 
A voucher copy will be sent to Display and Colour 
advertisers Only 
Ads accepted subject to our standard conditions. 
available on request 
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RESISTOR KITS 

1/4 W paCk 10 each value E12 - 10R- 1M 

Total 510 reSStOrS 
1/4 W pack 5 each value 612 10R- 1M 

Total 305 resistors 

1/2 W pack 10 each value 612 2R2-2M2 

Total 730 resistors 

1/2W pack 5 each value E12 292-21,42 

Total 365 resIstors 

50V Ceramic Kit 5 ea value 

125 per Kit 

SOLDERING AIDS 

Antes 15W iron 
Antes I8W iron 
Antes 25W iron 
Antes elements 
Antes bits 
Antes stands 
Desolder Tool 4.30 
Spare nozzles 0.413 
25W Kit- iron with 134 plug and 
stand EMILY £7.20 
18W Kit iron 13arnp & stand 

7.10 

EIVIELLfflà".4M 
Universal charger to charge 
PP3 44 CD MCI L11.00 

6.00 
0.00 
8.20 
2.00 
0.941 
1.90 

121821:1MMIM 
PP3 24.4111, 4 115.00 
AA CO.», 10 8.00 
HPII 22.30, 4 8.50 
C 22.3111, 4 0.711 

BATTERY HOLDERS 

SNAPS 

MARCO TRADING 
- TRANSISTORS DIODES 

Tirp• Price (t) 
AC127 0.30 
AC128 
AC1286 
AC132 
AC141 
AC1416 
AC142 
AC1426 
ACI51 
4C152 
AC176 
AC1766 
ACI87 
AC1876 
ACI88 
AC1886 
ACY40 
AD142 
AD 143 
AD149 
40161 
40162 
40161/162 
AF106 
AF114 
AF115 
AF116 
AF117 
AF118 
AF121 
AF124 
AF125 
AF126 
AF127 
AF139 
AF178 
AF739 
AF279S 
AL100 
AL102 
AL113 
ASY80 
AU110 
4\102 
04102 
BA110 
54121 
04129 
134148 
04154 
04155 
04156 
04157 
04164 
BBIO4B 
BBIO5B 
BB105G 
Bulge 

MEW 1985CATALOOUE AVAILABLE- Many prices reduced- range increased- 123 pages fully Illustrated Price 65p per Copy (tree upon request with orders over 

£5 - includes 30. Credit Notes s ecial offer sheets, order form and pre-paid envelope. SEND NOW FOR YOUR COPY. 

Iii=123111 TereraliTirS,M MAILLMI 

1:2031 .30 rn 3v to 75v 
1110 oboe 

100 tor £13.00 
att 3v3 to 200v 

109 ••c• 
100 for 312.30 

0.30 
0.34 
0.54 
0.20 
0.40 
0.241 
0.44 
0.44 
0.44 
0.214 
0.44 
0.42 
0.44 
0.44 
0.50 
0.80 
1.10 
1.10 
0.90 
0.42 
0.42 
0.90 
0.48 
2.10 
2.10 
2.10 
2.10 
0.65 
0.62 
0.44 
0.44 
0.48 
o.ss 
o.es 
0.98 
0.08 
0.75 
2.50 
5.90 
2.20 
1.75 
1.40 
4.32 
0.34 
0.67 
0.40 
0.38 
0.10 
0.06 
0.10 
0.041 
0.28 
0.14 
0.52 
0.30 
0.44 
0.4$ 

7»ir Moult; 
BC107 0.10 
AorB 0.12 
BC106 0.10 
ABorC 0.12 
BC113 0.14 
13C114 0.12 
BC115 0.12 
BC1113 0.18 
BC117 0.22 
BC118 0.17 
BCI19 0.30 
BC125 0.12 
EIC140 0.28 
13G141 0.42 
BC142 0.30 
BCI43 0.30 
BC147 0.08 
AorB 0.10 
BC148 0.04 
AorB 0.10 
BC149 0.09 
BCI57 0.10 
EIC158 0.10 
BCI59 0.10 
E1G160 0.30 
BC161 0.30 
BC168B 0.12 
BCI69C 0.10 
BG170 0.14 
13G1706 0.12 
BC171 0.10 
BC171 0.10 
AorB 0.011 
BC , 72 0.05 
AorS 0.12 
13C177 0.20 
BC 178A 0.22 
BC182 0.09 
ABorC 0.09 
BC1821 0.09 
A B or C 0.09 
BC183 0.09 
ABorC 0.10 
BCIEOL 0.04 
ABorC 0.12 
BCI84L 0.10 
ABorC 0.10 
BC207 0.15 
BC208 0.16 
BC212 0.09 
ABorC 0.10 
BC212L 0.05 
ABorC 0.10 
BC213 0.09 
AorB 0.10 
BC213L 0.10 
Aort3 0.10 
BC237 

Tflo• PM* (C) 
BC2313 0.12 
BC239C 0.14 
BC251 0.12 
ABorC 0.14 
BC301 
8C302 
BC303 
BC307 
8C3084 
BC323 
BC327 
BC 329 
13C337 
BC338 
BC350 
BC440 
BC441 
8c461 
BC547 0.12 
BC5443 0.12 
BC549 0.12 
BC550 0.18 
BC550C 0.10 
BC557 0.12 
EIC558 0.12 
BCX34 0.27 
BCY70 0.16 
BCY71 0.17 
BCY72 0.18 
BCZIO 1.681 
SCZII 1.48 
BD124P 0.80 
BC130Y 0.434 
80131 0.34 
80132 0.34 
80131 132 0.06 
EID135 0.32 
BDI36 0.34 
130137 0.34 
BD138 0.31 
00139 0.38 
130140 0.34 
1313144 1.00 
80145 1.82 
B01504 0.51 
80159 0.66 
610160 1.05 
(30165 0.45 
80175 0.60 
13E7182 1.00 
00183 1.10 
130184 1.20 
130201 0.72 
80202 0.87 
80201 0.80 
00222 0.50 
80225 0.911 

0.11 ao232 

0.30 
0.32 
0.32 
0.10 
0.10 
0.90 
0.14 
0.14 
0.12 
0.12 
0.14 
0.30 
0.32 
0.32 

Typ• Price (0 
80233 0.00 
80234 0.82 
50235 0.03 
B1)236 0.63 
80237 0.90 
80238 0.54 
13D241 0.60 
1302434 0.90 
B02444 0.65 
80375 0.32 
80410 0.70 
80431 0.08 
80436 0.04 
610437 0.79 
80438 0.76 
/30439 0.04 
80107 0.44 
130508 0.53 
80509 0.54 
80510 0.48 
80517 0.54 
/30520 0.68 
130699 1.25 
BD707 0.80 
610018 2.35 
80032 2.10 
BF115 0.32 
43E117 0.54 
BF119 0.02 
13E120 0.3$ 
64E123 0.40 
0E125 0.42 
0E127 0.34 
0E152 0.18 
0E154 0.23 
8E157 0.40 
BE158 0.22 
0E159 0.24 
13E160 0.23 
8E167 0.30 
FIF173 0.28 
13E177 0.42 
0E178 0.30 
U179 0.32 
BF180 0.35 
13E931 0.35 
BE182 0.32 
0E183 0.32 
FIE1134 0.32 
0E185 0.33 
0E194 0.08 
0E195 0.10 
13E196 0.10 
0E197 0.10 
FIF198 0.14 
0E199 0.14 
BT200 0.2111 
0E222 0.44 

1».• Price (C) 
0.20 

BE224J 0.10 
13E240 0.20 
BF241 0.20 
13E244 0.241 
BF2444 0.28 
BF244C 0.24 
5F2454 0.28 
13F254 0.18 
6E256 0.40 
8E257 0.32 
0E258 0.30 
6E259 0.32 
13E262 0.30 
BF263 0.30 
0E270 0.30 
13E271 0.24 
0E273 0.18 
13E274 0.32 
0E323 0.92 
BF336 0.20 
BE137 0.241 
13E338 0.24 
BF355 0.42 
8E363 0.52 
8E367 0.24 
0E371 0.27 
0E422 0.38 
13E450 0.30 
BF457 0.33 
0E458 0.35 
ElF459 0.44 
0E939 0.22 
0E940 0.22 
BF Fie 0.22 
8E951 0.30 
BFF161 0.32 
6E962 0.28 
BERN 0.34 
6E990 1.72 
0F141 0.3a 
0E743 0.34 
BEwt0 0.79 
BFW44 0.75 
8E029 0.28 
BFX30 0.30 
EIFX80 3.5$ 
BFX84 0.24 
BFX85 0.20 
BFX86 0.213 
BEX87 0.21) 
BFX89 0.66 
BEY50 0.21 
BEY51 0.21 
BEY52 0.21 
BEY57 0.40 
BEY% 0.90 
618905 1.34 

1)3i• Pr./twin 
139100 0.20 
09101 0.44 
09103 0.84 
BPC4443 1.76 
BRY39 0.3411 
BEIY56 0.42 
BRY61 0.59 
BS517 0.54 
135527 0.92 
EISX19 0.34 
135020 0.34 
BSX59 0.62 
BSX76 0.29 
B71004;02 0.94 
57101200 1.15 
BT101 300 1.25 
B7107300 1.31 
B7102300 1.65 
131106 1.30 
51108 1.30 
01109 1.10 
81116 1.25 
131119 3.62 
81120 3.00 
137121 3.02 
B7138,600 1.30 
B7151 5609 0.90 
647151 34309 1.15 
81879 400P 2.80 
13U100A 2.30 
BUI04 2.00 
BU105 
EIL1105 02 
BU108 
131.1124 
FIL1126 
51_1133 
BU204 
SU 205 
Et U206 
BU208 
BU2084 
BU208 02 
131)3265 
0U407 
BU407D 
BUX80 
BUY20 
BUY694 
BUY69/3 
51.1V 101 
BY118 
13,1122 
BYI26 
BY127 
BY133 
BY135 
_EIY164 

1.20 
1.5$ 
1.60 
1.75 
1.25 
1.00 
1.35 
1.30 
1.70 
1.55 
1.63 
2.08 
1.75 
1.66 
1.80 
3.70 
1.75 
2.60 
1.98 
0.44 
1.10 
0.68 
0.12 
0.10 
0.16 
0.25 
0.44 

Typo Prfoe 
81(179 0.04 
83'182 0.87 
10184 0.40 
BY187 0.72 
BY189 4.75 
BY198 0.44 
ElY199 0.47 
ElY206 0.24 
BY207 0.24 
BY210 400 0.25 
BY210 600 0.20 
BY210 800 0.30 
ElY233 1.20 
BY227 0.20 
BY229 0.30 
BY238 0.68 
EP000 0.24 
BYX36150 0.22 
BYX36600 0.28 
BYX48/300 0.72 
BYX49/300 0.47 
BYX55/350 0.29 
BYX55/600 0.33 
BYX71600 1.18 
BYZ12 0.42 
C1060 0.80 
61222 0.40 
65024 0.30 
GE7872 0.4a 
11744 0.04 
1772002 0.11 
ME0402 0.20 
ME0404 2 0.24 
MEU21 0.80 
MJ400 1.25 
MJ2955 0.90 
MJ3000 1.90 
MJE240 0.60 
MJE340 0.54 
M36370 0.84 
MJE520 0.44 
MJE2955 0.99 
MJE3055 0.70 
MPSLOI 0.25 
MRF4,5 2.50 
M9F4 ,9 5.20 
MAP 10.00 
0447 0.10 
0490 0.011 
0491 0.09 
0495 0.19 
04200 0.043 
04202 0.15 
0C25 2.10 
0C26 1.70 
0C28 1.50 
0C29 
0C35 

2.47 21429260 
11 7$_2N3053 

1»• Price(C) Type Price (C) 
0G36 1.75 2143051 0.55 
0C42 0.72 2143055 0.45 
0C426 1.40 2643702 0.10 
0C44 0.72 2143704 0.10 
0C45 o.ss 2143708 0.10 
OC71 0.30 2143772 1.90 
0072 0.52 2143773 2.70 
0C/11 0.06 2143654 0.1e 
0C200 2.443 2143996 0.10 
OC202 2.20 2145291 0.44 
09912 0.65 2146107 0.71 
920080 1.50 2146126 0.80 
92010f3 1.52 2513337 1.60 
SHG1 5 0.40 2SC495 0.05 
TAl3i 100 1.40 2SC I 1 72Y 2.90 
TAGI 400 5.7$ 25C 1173X 0.112 
TIC44 0.40 2SC1302 1.40 
TIC45 0.45 2SC1226 0.84 
TIC46 0.48 25G1279 0.50 
TIC47 0.70 25C1306 0.92 
TIC1064 0.70 25C1307 1.40 
TIP304 0.44 20C14134 2.70 
TIP31C 0.54 2SC1444 1.45 
11932 0.40 24C1449 0.63 
TIP32C 0.60 25C1507 0.63 
TiP334 0.63 25C1678 1.04 
T19344 0.72 25C1758 0.68 
T1•410 0.40 25G1909 1.20 
719424 0.52 2SC1923 0.30 
TIP47 0.60 25G1945 2.88 
719110 0.55 2SCI953 0.74 
T19?955 0.60 2SC1957 0.743 
71931355 0.60 2SCI969 2.88 
71543 0.32 25C2028 0.73 
TIS88 0.40 25C2029 2.10 
T1S90 0.25 25C2078 1.06 
TIS91 0.26 25C2091 0.73 
77X106 0.12 2SC2098 2.90 
770109 0.12 25C21224 3.20 
21X212 0.20 2SC2166 1.20 
N4001 0.05 2SC2314 0.60 
144003 0.05 2SC2335 1.50 
144004 0.06 25C2371 0.90 
144006 0.07 25C2749 2.70 
1441307 0.07 2SC2752 0.60 
144148 0.05 250234 0.64 
145100 0.12 250348 3.30 
145402 0.15 250986 0.02 
N5405 0.10 25.150 5.20 
N5406 0.10 256134 3.80 
145108 0.20 256135 4.00 
S920 0.06 314126 1.90 
214697 0.55 314211 2.52 
2N7064 0.33 35645 0.70 
2142904 0.28 35688 0.06 
2142906 0.24 156135 5.20 

0.10 
1L22._  

OB 20mm 100 mA to 6.3A: 

Op each 100 for £3.50 
Slow Blow 20mm 100mA to 200mA: 

20p, 100 for £ 15.00 

Slow Blow 20mm 20mA 10 800MA: 

12p, 100 for £7.50 

Slow Blow TOMM 1A 106.3A: 

10p 100 for £5.00 

131211219111 
RED 3mm - 5mrn 10p each 

100 for £11.00 
YELLOW 3mm 5mm 1» each 

100 for £10.00 
GREEN 3mm • 5mm 139 each. 

100 for £10.00 

ISS 

4000 0.24 4021 0.541 4036A 2.75 
4001 0.24 4022 0.90 4038 0.75 
4002 0.25 4023 0.35 40394 2.80 
4007 0.25 4024 0.50 4040 0.50 
4011 0.24 4025 0.24 4042 0.50 
4017 0.24 4027 0.45 4043 0.42 
4013 0.56 4028 0.45 4044 0.50 
4014 0.60 4029 0.75 4046 0.60 
4015 0.60 4030 0.35 4049 0.38 
4016 0.40 4031 1.30 4050 0.36 
401' 0.60 4033 1.25 4051 0.70 
4018 0.50 4034 1.48 4052 0.60 
4020 0.115 4035 0.70 4053 0.50 

00910 00.4 AA119 012 
11114001 005 AA129 018 
514004 006 AAY30 016 
414005 006 » 100 024 
844007 007 BYI 26 012 
1414148 005 BYI27 010 
014149 006 BYI 33 016 
050400 012 9Y184 040 
055401 015 0447 010 
115402 015 0490 008 
815404 0 16 0491 009 
1115400 018 0495 018 
1415404 020 0A2oo 006 

L021aUsZIZILLIMII 

British made transformers at very 
attractive prices 
Primary Secondary Current I • 10- 100 • 

240v 6-0-6v 400m a 5» 524, 439 
240v 6-0-6v 500m a mp 0139 41141 

Carriage 45p per transformer CI 60 per 10 

081LY 4.130 

ONLY 2.75 

0111.1 5.25 

ONLY 3.50 

ONLY tetso«. 

TELECOM EQUIP 
Plug & 3r.A leed 1 

(37 Master Socket 2.85 
BT Sec Skt 1.99 
1374-corecable 1M 0.18 
BT approved 100M 12.00 

7 

EROBOARD 

21/2 x 31/4 
21/2 45 
21/2  o17 
31/4 x 17 
31/40 5 

33/4 x17 
43/4 x 173/4  
Pkt of 100 pins 
Spt face cutter 
Pm insertion tool 
Vero wiring pen 
&Spool 
Dip board 
Vero Strip 

0.89 
1.00 
3.07 
1.05 
1.15 
4.10 
4.94 
0.30 
1.45 
1.48 

4.50 
3.88 
1.2$ 

ROTARY POTS 

0.25W Carbon Log & Lin 
1K-21.12each 0.32 

103.00 Any 10021.00 

EI-173S/Take 2AA Cel Is 
A302/Take 4 AA Coils 
A304/Take 6 AA Cells 
EHBOS/Tekelll AA Cells 
EH/PT/Take 10 AA Cells 
CX2/Take 2 C Cells 
8203/74484 Cells 
DX2f7ake 2 0 Cells 
PP3 Battery Snap 
PP9 Battery Snap 

17p 
21p 
3» 
400 
45p 
29p 
31p 
239 

7p, £01100 
17plpet18/100 

VIDEO PROJECTION UNIT 

Brand New complete and working but no 
instruction manual 

Supplied complete with Proiector Tuner 
and Screen 

PRICE Normally over 1:2 500 
Our Price: £ 1,200 

Brand new 3 channel pen recorders ornplete with charts 

spares kts Full spec upon request- 0 ce only bargain 640 • 
(10 p&p plus 15% VAT 

11:11110117 TV's ANO 2103/Ye 
Attractive prices on 22 remote control brand new 

guarantee 
Write for details 

MARCO TRADING (DEPT AR8) 
The Maltings 
High Street 
%Vern, Shropshire SY4 5EN 
Tel: 0939 32763 Telex: 35565 

BRIDGES 

11/2 .4 50V 

100V 

200V 

400V 

600V 

800V 

2A 100V 

2130V 

400V 

600V 

800V 

6A 100V 

200V 

400V 

600V 

800V 

10A 50V 

100V 

200V 

400V 

600V 

0.27 

0.28 

0.32 

0.40 

0.57 

0.58 

0.52 

O.» 

0.01 

0.17 

0.70 

0.04 

0.041 

0.74 

0.00 

0.50 

2.20 

2.24 

2.35 

2.50 

3.50 

Ilub41.11nlelune Teeple 
SPST 411095907 113p 
DPDT alp 
11111elahve Teeple 
SPOT 118p SPOT Up 
DPDT 72, 
DPDT Cent re off 85, 
nandeed Toggle 
SPOT On/Oft Plate 48p 
DPDT On/Off Plate 54, 
Miniature DPD7 Sficle 

15, 
Push-To-Make 28p 
Push-To-Break 250 
1634my NUN 
1 pole 12 way 2 pole 6 way 
3 pole4 way 4 pole 3 way 
No 

PVC 
TAPE 

6 colours 
available 
£1.50 

2 amp 12 way 
5 amp 12 way 
10 amp 12 way 
15 amp 12 way 
32 amp 12 way 

0.10 
0.20 
0.40 
0.46 
0.90 

Yee! - Kerb 
100RtoIM 10, 

loo tor moo 

IMEEZIM 
CAPACITORS 

Au 50V 
let° tOnf 40 each 

100101 £2.75 

COPPER WIRE 

Tinned • Enamelled cop' 
per wire 
20: reels 14 to 38 swig 
per reel £1.00 

EQUIPMENT WIR 

1/0 64 pim 112.78/100 
7/0 25p/m t3.80/100 
1610 2 e p,m t5.30/100 
24/0 210p,rn t7.80/100 

EILLICHAZI=E1 
âtI:1311 

0 5rnm 2 core 1341 round 
12pm1 411.75/100 
0 75rnrn 2 core ( 64) round 
17 p/rn t13.013100 
05mm 3 core ( 34) round 
18 p/m t18.10/100 

113112EaMiDM 

2 metre (extended) 
screened 3 core 7116 
web, 5/33.130 

SPECIAL OFFER 

This complete set of three 
striptia plastic signs contain-
ing over two thousand words 
transmitters treq encies 
clials letters and symPols etc 
Three let £3.78  

ELIMMIIMM 
REGULATORS 

781.05/12,15 
7505112/15 
7905.12/15 
LM317K 

0.30 
0.88 
0.88 
3.50 

HEADPHONE 

Super stereo lightwe.ght 
miniature sover bands 
sponge earcups £2.75 

PERSONAL 

Fantastic price £9.1111 
plus 50p extra postage 
Murphy - Omega 'hake 

Eli1M3Mfflai 
4 Round 4 ohm 1 6W 
£1.85, 8 ohm 559, 

(1.110/2 

DC MOTOR 

6-12 78p, 5154 £3 

PLASTIC BOXES 

3s2x1 0.35 
30213x2 0.66 
4031 1/2  0.70 
41,234x Ili/ 0113 
6a4x2 1/2  1.10 
8,2x5s31/4 2.15 
Colour Black all boxes 
with lids and screws 

LSOO 

LSO1 

LSO2 

LSO3 

LSO3 

LSO8 

LSO9 

LS 10 

LS11 

LS12 

LS13 

LS14 

LS15 

LS20 

LS21 

LS22 

LS30 

LS32 

LS37 

LS74 

LS122 

LS138 

LS139 

LS151 

LS155 

LS157 

LS158 

LS160 

LS161 

LS162 

LS163 

LS166 

LS170 

LS244 

28p 

289 

289 

28p 

32p 

289 

28p 

28p 

28p 

25p 

33p 

58p 

25p 

28p 

28p 

28p 

30p 

28p 

23p 

38p 

709 

45p 

58p 

75p 

5013 

45p 

58p 

809 

70p 

72p 

80p 

1.95 

1.75 

1.00 

LIEMUM 
Solid State 

6 volt 80p 

12 volt 80p 

IMMEMILMS.11MM..M 
D11 to D11 

8pin 
14 pin 
16pin 
18pin 
22pin 
24 pin 
28pin 
40 in 

0.011 
0.10 
0.11 
0.14 
0.21 
0.25 
0.30 

0.70/10 
0.96/10 
1.00/10 
1.90/10 
1.95/10 
2.25/10 
2.75/10 

CA3011 

CA3012 

CA3014 

CA3018 

CA3020 

CA3028A 

CA3035 

CA3080E 

CA3085 

CA3086 

CA3090A 

CA3030E 

CA3140E 

HA1336W 

LM324N 

LM339 

LM348 

LM 380 

LM381N 

LM382N 

LM386 

LM387 

LM389N 

LM3914N 

LM3915N 

M1232B 

555 

C-mos555 

741 

SAS560S 

SA5570S 

SL 901B 

SL917B 

TA 7205A P 

TA 7222P 

TDA1004 

TL072 

TL081 

TL084 

1.80 

1.75 

2.38 

1.10 

2.10 

1.30 

2.58 

1.80 

1.20 

0.68 

5.00 

1.40 

0.60 

3.15 

0.55 

0.65 

0.90 

1.65 

1.45 

1.45 

0.99 

1.45 

1.20 

2.55 

2.60 

2.10 

0.35 

0.88 

0.25 

1.85 

1.85 

5.20 

6.25 

1.50 

2.12 

2.90 

0.98 

0.68 

1.28 

SERVICE AID 

MIIIIEDIOEU311111 
PRODUCTS 

Switch Cleaner 0.98 

Circuit Freezer 1.14 

Foam Cleanser 0.95 

Aero Klene Silicone 

Grease ( Aerosol) 1.22 

Antistatic Spray 0.98 

Plastic Seal 1.08 

Excel Polish 0.92 

Fire Extinguisher 

6409 2.80 

Video Head Cleaner 0.92 

Solda Mop (Std) 0.74 

Solda Mop ( LiGaugei 0.74 

Mains, bedtime, digi-

tal display alarm 

clock/radio. Full cir-

cuit. Alarm Control-

/Wake to Music. Sleep 

Control - 10 min 

Snooze £8.50 each 

(plus 75p addtl post-

age per set). 

WALKMAN TYPE 

SPEAKERS 

Powered Stereo. 

Complete with car: 

rying strap. Built-in 

Pre-amp. Needs to be 

heard to be believed. 

Uses 4 x D size batter-

ies - not supplied. 

£8.50 ( plus addtl post-

age £ 1). 

EUROPEAN ADAPTS •-

These very high quality British made two pin European adaptors are 
ideal tor driving radios cassette recorders 7V games calculators etc 
The adaptors fit in the LK shaver socket 
PEP DC Velle» Cunene 1. 
EOB 4 5V 200m a 130p 

10 • 
409 

EM3 6V 200m a £1.00 80, 
E09 6V 400m a £1.50 £1.25 
Postage d Packing 16p pe, adaptor or f 1 60 per If) fa 50 pe, IN) 

ORDERING: All components are brand new and to tulr specd.cattons. Please add 
SOP poslageipacking lunless otherwlse specdredl to all ordears then add 1 5.. 
VA 1 to the total. LIME.r send cheque/cashipostal order or send/telephone your 

Access or Vpsa number. OThcoal orders from schools, universdneS, colleges etc 
most welcOme.111)0 nOt sorgos to send tor our 1985 catalogue only b5p per copy. 

All orders despatched by return ot mall. 
NEW FIL TAIL 1000 sq.ft. shop now open Mon-IFn 9.00-5.00, bet 9-12.00. 

100 • 
32p 
569 
859 

MARCO Our latest 123 

85 page catalogue over 
4000 items fully 
illustrated Send 65p 

Electronics now fcr yOu copy 

Components FREE with orders 
Catalogue over £5 00 



DEWSBURY 4/  
G4CLX 

FRG 8800 £559 

TRIO R600 £299 

NRD 515 £965 

IF IT'S TRIO 
IT MUST BE 
DEWSBURY 

A FULL RANGE ALWAYS IN STOCK 

APPROVED 

TRIO 
DEALER 

IF YOU'RE THINKING ABOUT C/W 
YOU MUST READ THIS! 

* Iambic Keyer * Dash/Dot Memory 
* Keying Speed 1 — 55 wpm 
* Built In Side Tone Oscillator And 
Speaker * Headphone Socket 
* Variable Weight Control * Side 
Tone Volume P nd Pitch Control 
* Switchable Automatic/Semi Automatic 
Keying/Tune Control * Operation 
From Interna Batteries Or 9 — 15v. 
External Supply * Low Current Drain 
* British Made 
* Selectable Positives or Negative 
Keying 
5 YEAR GUARANTEE 
Only £49.95 + £3.00 P&P To Include 
External Power Leads And Plugs. 

TRIO R2000 £479 

IC — R 71E £699 

POCOMOTOR AFR2000 
RTTY ALL MODE DECODER 

(Now with CW option) From £427 

STAR MASTER — KEYER 

Stockists of DAIWA — MET ANTENNAS — MUTEK - WOOD & DOUGLAS TASCO TELEREADERS 

MICROWAVE MODULES — ICs AMTOR AEA PRODUCTS DRAE 

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

Telex: 337675 TELPES G 
Instant finance available subject to status. Written details on request. 

BARCLAYCARD 


