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Type 
AC126 
AC127 
AC128 
AC128K 
AC132 
AC141 
AC141 
AC141K 
AC142 
AC142K 
AC151 
AC152 
AC176 
AC176K 
AC187 
AC187K 
AC188 
AC188K 
ACY40 
AD142 
AD143 
AD149 
AD161 
AD162 
AD161/AD162 
AF106 
AF114 
AF115 
AF116 
AF117 
AF118 
AF121 
AFI24 
AF125 
AF127 
AF139 
AF178 
AF239 
AF279S 
AL100 
AL102 
AL113 
ASY80 
AU110 
AY102 
BA102 
BA110 
BA121 
BA129 
BA148 
BA154 
BA155 
BA156 
BA157 
BA164 
BB104B 
881058 
BB105G 
BB110B 
BC107 
A or B 

Price (£) 
0.35 
0.30 
0.30 
0.34 
0.55 
0.25 
0.26 
0.40 
0.26 
0.48 
0.45 
0.45 
0.28 
0.46 
0.42 
0.48 
0.44 
0.50 
0.88 
1.10 
1.10 
0.96 
0.42 
0.42 
0.98 
0.48 
2.10 
2.10 
2.10 
2.10 
0.85 
0.62 
0.48 
0.48 
0.48 
0.68 
0.68 
0.68 
0.72 
2.50 
5.90 
2.20 
1.75 
1.40 
4.32 
0.34 
0.57 
0.40 
0.38 
0.16 
0.08 
0.10 
0.08 
0.28 
0.14 
0.52 
0.30 
0.48 
0.42 
0.10 
0.12 

EAST CORNWALL COMPONENTS 
Type  Price (£) 

0.30 
0.30 
0.30 
0.30 
0.50 
0.30 
0.50 
0.50 
0.50 
0.35 
0.56 
0.55 
0.55 
0.55 
0.55 
0.65 
0.65 
0.65 
0.65 
0.65 
0.95 
0.36 
3.50 
0.90 

Type  Price (£) 
BC108  0.10 
ABorC  0.12 
BC113  0.14 
BC114  0.12 
BC115  0.12 
BC116  0.15 
BC117  0.22 
BC118  0.17 
BC119  0.30 
BC125  0.12 
BC140  0.28 
BC141  0.42 
BC142  0.30 
BC143  0.30 
BC147  0.08 
A or B  0.10 
BC148  0.08 
AorB  0.10 
BC149  0.09 
BC157  0.10 
BC158  0.10 
BC159  0.10 
BC160  0.30 
BC161  0.30 
BC168B  0.12 
BC169C  0.10 
BC170  0.14 
BC170B  0.12 
BC171  0.10 
BC17i  0.10 
AorB  0.08 
BC172  0.08 
AorB  0.12 
BC177  0.20 
5C178A  0.22 
BC182  0.08 
ABorC  0.09 
5C182L  0.09 
ABorC  0.09 
BC183  0.09 
ABorC  0.10 
BC183L  0.06 
ABorC  0.12 
BC184  0.10 
ABorC  0.10 
BC207  0.15 
BC208  0.16 
BC212  0.09 
ABorC  0.10 
BC212L  0.08 
ABorC  0.10 
BC213  0.09 
AorB  0.10 
BC213L  0.10 
AorB  0.10 
BC237  0.11 
BC236  0.12 
BC239  0.14 
BC251  0.12 
ABorC  0.14 
BC301  0.30 

Type 
13C302 
BC303 
BC307 
BC308A 
BC323 
BC327 
BC328 
BC337 
BC338 
BC350 
BC440 
BC441 
BC461 
BC547 
BC548 
BC549 
BC550 
BC550C 
BC557 
BC558 
BCX34 
BCY70 
BCY71 
BCY72 
BCZIO 
BCZ11 
BD124P 
BC130Y 
00131 
BD132 
50131/BD132 
BD135 
BD136 
BD137 
BD138 
00139 
50140 
00144 
00145 
501500 
BD159 
00160 
BD165 
B0175 
BD182 
BD183 
BD184 
BD201 
BD202 
BD204 
80222 
130225 
BD232 
BD233 
80234 
00235 
90236 
B0237 
B0238 
130241 
B02430 

Price (£) 
0.32 
0.32 
0.10 
0.10 
0.99 
0.14 
0.14 
0.12 
0.12 
0.14 
0.30 
0.32 
0.32 
0.12 
0.12 
0.12 
0.18 
0.18 
0.12 
0.12 
0.27 
0.15 
0.17 
0.18 
1.68 
1.45 
0.80 
0.68 
0.34 
0.34 
0.95 
0.32 
0.36 
0.36 
0.38 
0.38 
0.38 
160 
1.82 
0.51 
0.65 
1.65 
0.45 
0.60 
1.00 
1.10 
1.20 
0.72 
0.87 
0.80 
0.80 
0.86 
0.45 
0.60 
0.62 
0.63 
0.63 
0.66 
0.58 
0.60 
0.80 

Type  Price (1) 
BD244A 
50375 
50410 
BD434 
50436 
50437 
BD438 
BD439 
00507 
80508 
00509 
50510 
B0517 
BD520 
B0699 
90707 
BDX18 
BDX32 
BF115 
BF1I7 
BF119 
BF120 
BF123 
BF125 
BF127 
BF152 
BF154 
BF157 
BF158 
BF159 
BFR160 
BF167 
BF173 
BF177 
BF178 
BF179 
BF180 
BF181 
BF182 
BF183 
BF184 
BF185 
BF194 
BF195 
BF196 
BF197 
BF198 
BF199 
BF200 
BF222 
BF224 
BF224J 
BF240 
BF241 
BF244 
BF244A 
BF244C 
BF245A 
BF254 
BF256 
BF257 

0.65 
0.32 
0.76 
0.68 
0.68 
0.76 
0.75 
0.68 
0.48 
0.53 
0.54 
0.48 
0.56 
0.66 
1.25 
0.88 
2.35 
2.10 
0.32 
0.54 
0.82 
0.38 
0.40 
0.42 
0.38 
0.18 
0.23 
0.40 
0.22 
0.24 
0.23 
0.30 
0.25 
0.42 
0.30 
0.32 
0.35 
0.35 
0.32 
0.32 
0.32 
0.32 
0.08 
0.10 
0.10 
0.10 
0.14 
0.16 
0.48 
0.48 
0.20 
0.16 
0.20 
0.26 
0.26 
0.28 
0.24 
0.26 
0.15 
0.40 
0.32 

Type 
BF258 
BF259 
BF262 
BF263 
BF270 
BF271 
BF273 
BF274 
BF323 
BF336 
BF337 
BF338 
BF355 
BF363 
BF367 
BF371 
BF422 
BF450 
BF457 
BF458 
BF459 
BFR39 
BFR40 
BFR41 
BFR51 
BFR61 
BFR62 
BFR88 
BFR90 
8FT41 
BFT43 
BFW10 
BFW44 
BFX29 
BFX30 
97080 
BFX84 
BFZ85 
BFX86 
BFX87 
07089 
BFY50 
BFY51 
BFY52 
BFY57 
BFY90 
BFY9OS 
BR100 
BR101 
BR103 
BRC443 
09739 
BRY56 
BRY61 
BSS17 
SO 027 
B0019 
BSX20 
BSX59 
9SX76 
81-1000/02 

Price (£) 
0.30 
0.32 
0.30 
0.30 
0.30 
0.28 
0.10 
0.32 
0.92 
0.26 
0.26 
0.26 
0.42 
0.82 
0.24 
0.27 
0.38 
0.38 
0.33 
0.36 
0.44 
0.22 
0.22 
0.22 
0.30 
0.32 
0.28 
0.34 
1.72 
0.38 
0.38 
0.79 
0.76 
0.28 
0.30 
3.56 
0.24 
0.28 
0.26 
0.26 
0.65 
0.21 
0.21 
0.21 
0.40 
0.90 
1.34 
0.20 
0.44 
0.58 
1.76 
0.38 
0.42 
0.56 
0.56 
0.92 
0.34 
0.34 
0.62 
0.29 
0.94 

1.15 
1.25 
1.35 
1.65 
1.50 
1.30 
1.18 

61116  1.25 
51115  3.62 
BT120  3.60 
51121  3.02 
51138,600  1.30 
B1151 ,56OR  0.90 
BT151/300R  1.15 
BTY79/4005  2.80 
BU100A  2.30 
BU104  2.00 
80105  1.20 
80105/02  1.56 
BU108  1.80 
BU124  1.75 
80126  1.25 
BU133  1.80 
BU204  1.35 
BU205  1.30 
BU206  1.70 
BU208  1.55 
BU208A  1.83 
BU208/02  2.05 
5U3260  1.75 
BU407  1.65 
131.14070  1.80 
BUX80  3.70 
BUY20  1.75 
501690  2.60 
BUY69B  1.98 
DBY101  0.48 
BY118  1.10 
131122  0.68 
E11126  0.12 
01127  0.10 
01133  0.16 
01135  0.25 
B1164  44 
BY179  0.66 
BY182  0.87 
BY184  0.40 
B1187  0.72 
01189  4.75 
131198  0.44 
BY199  0.47 
81206  0.24 
BY207  0.24 
5Y210/400  0.25 
B1210/600  0.26 
B1210/800  0.30 
B1223  1.20 
BY227  0.26 
01229  0.30 
131238  0.68 
BYX10  0.24 

Type  Price (£) 
BT101/300 
131101/500 
BT102/300 
BT102/500 
51106 
51105 

Type  Price (£) 
B1X36/150  0.22 
B1536/600  0.28 
BYX48/300  0.72 
01049/300  0.47 
BYX55/350  0.29 
B1055/600  0.33 
51071/600  1.18 
BYZ12  0.42 
C1060  0.80 
E1222  0.40 
E5024 
GET872 
11744 
i112002 
ME0402 
ME0404/2 
MEU21 
MJ400 
MJ2955 
MJ3000 
MJE240 
MJE340 
MJE370 
MJE520 
MJE2955 
MJE3055 
MPSLO1 
0A47 
0A90 
0091 
0095 
00200 
00202 
0C25 
0C26 
0C28 
0C29 
0C35 
0C36 
0C42 
0C426 
0C44 
0C45 
0071 
0072 
0031 
0C200 
0C202 
09 P12 
920085 
R2010B 
S501.5 
TAG1/100 
TAG 3/400 
TIC44 
TIC45 
TIC46 
TIC47 
TICI 06A 
TIP30A 
11P31C 

0.30 
0.48 
0.04 
0.11 
0.20 
0.24 
0.60 
1.25 
0.90 
1.98 
0.80 
0.54 
0.88 
0.48 
0.99 
0.70 
0.28 
0.10 
0.08 
0.09 
0.18 
0.08 
0.15 
2.10 
1.70 
1.50 
2.47 
1.75 
1.75 
0.72 
1.40 
0.72 
0.58 
0.50 
0.52 
0.68 
2.45 
2.20 
0.85 
1.50 
1.52 
0.40 
1.40 
1.78 
0.40 
0.45 
0.48 
0.70 
0.70 
0.46 30K08 
0.54 35K135 

Type  Price (£) 
TlP32  0.40 
TIP32C  0.60 
TIP33A  0.63 
TIP34A  0.72 
TIP41C  0.46 
TIP42A  0.52 
TIP47  0.60 
TIP110  0.88 
TIP2955  0.60 
1IP3055  0.60 
1IS43  0.32 
TIS88  0.40 
TIS90  0.25 
11091  0.28 
ZTX108  0.12 
ZTX109  0.12 
ZTX212  0.28 
54001  0.05 
N4003  0.03 
N4004  0.06 
N4006  0.07 
54007  0.07 
54148  0.05 
55400  0.12 
N5402  0.15 
55405  .16 
55406  0.18 
N5408  0.20 
0920  0.08 
25697  0.55 
25706A  0.33 
252904  0.28 
252906  0.24 
252926G  0.10 
253053  0.22 
253054  0.56 
253055  0.45 
253702  0.10 
253704  0.10 
253708  0.10 
2N3772  1.90 
2N3773  2.70 
2N3904  0.16 
253906  0.16 
255294  0.48 
256107  0.71 
256126  0.68 
258337  1.60 
20C11721  2.90 
20C1173Y  0.82 
20C1302  1.40 
40251  0.95 
40361  0.58 
40362  0.50 
40411  3.72 
40530  0.80 
40673  0.80 
40964  1.54 
20J50  5.20 

0.66 
5.20 

78 LOS gLg: 
Z g„ 

7885 
7808 

7812 
7

1: 7 
7824 
7905 

741 15 
7918 
7924 

2ire5̀ 

:-Z 7-r 1,7̀̀  

It&E XPAILI M MI M 

5,7, 10, 15, 10, 50, 100, 
200, 50OR 

389 each 

IL-1:1-t•TTIIIII4J   
30. 120. 270 470 
all at  20p each 

M. K1221 M.LI M 
Metallised Paper 
2n2F 1500VDC  60p 
2n2F 600VAC  24p 
3n6F 1700V DC  609 
4n7F 1500V DC  609 
10nF 1000V DC  22p 
108F 500VAC  809 
15n F 300V AC  30p 
22nF 300V AC  32p 
1000F 1000V DC 46p 
470nF 1000VDC 85p 

HV Disc Ceramic di 
1 kV 1 5nF  189 
3kV1.5nF  209 
8kV 10, 47, 56, 
82, 100, 
120, 150, 
180, 200, 
220pF  309 
70, 300pF  395 

ON WEI 
Type  Pope (£) 
DY802  0.88 
0186/87  0.75 
ECC81  0.85 
ECC82  0.65 
ECC83  0.75 
FCC84  0.85 
ECC85  0.90 
FCC88  0.95 
ECF80  0.90 
ECH81  0.75 
ECH84  0.75 
ECL82  0.75 
ECL86  0.98 
EF80  0.65 
EF86  1.65 
FF183  0.75 
EF184  0.75 
FH90  0.54 
EL34  2.50 
FL84  0.69 
EL509  5.50 
EM87  2.55 
E186/87  0.67 
E15000  1.65 
PCC84  0.50 
PCC85  0.65 
PCC89  0.74 
PCC189  0.85 
PCF80  0.75 
PC F86  1.25 
PCF200  1.55 
PCF801  1.45 
PCF802  0.85 
PCF806  1.20 
PCL82  0.90 
PCL83  2.50 
PCL84  0.90 
PCL86  0.58 
PCL805/85  1.35 
PD500  3.75 
PF L200  1.35 
PL33  1.50 
PL36  1.45 
PL81  0.85 
PL82  0.75 
PL83  0.65 
PL84  0.75 
PL95  2.00 
PL504  1.20 
PL508  2.40 
PL509/519  7.50 
PY88  1.80 
PY500A  2.40 
U26  1.90 
UCH/31  0.30 
UCL82  1.70 
6J5GT  1.75 
6537  2.20 
30FL12  1.60 
6JB6A  4.00 

NEW 1984 CATALOGUE NOW AVA LABLE - Many 
Includes 30p. Credit Note, special offer sheets, orde form and pre-paid envelope. SEND NOW FOR YOUR COPY. 
  imiftil-rlIA570  1.50 
408111N Plastic 3V-75V 89 each 10/759  TBA64113X1  4.50 
1.3W Plastic 3V-200V 159 each 10/C1.40  TBA651  2.80 
1 5W Flange 4 7-47V C .26 each  T6A673  2.40 
2.5W Plastic 75-75V 87p each  1B0700  2.85 
20W Stud 75-75v £1.3 each  TBA750  2.80 
 TBA800  1.60 
INTEGRATED CIRCUITS  (C) EACH  TBA810P  1.10 

AN240P  3.42 
AN214Q  3.88 
AN715Q  2.90 
CA3065  1.75 
CA4031P  , 2.88 
CA4102  3.30 
CA4250  3.50 
CA4400  2.98 
CA4422  3.07 
LC7120  5.33 
LC7130  5.26 
LC7137  5.16 
LM3805  0.80 
LM1303N  2.52 
HA1151P  3.12 
MC1307P  1.85 
MC1310P  1,55 
MC1312P  2.25 
MC1327P  1.75 
MC1330P  0.83 
MC13449P  1.85 
MC1350P  1.20 
MC135IP  2.50 
MC1352P  1.50 
MC1357P  .88 
MC1358P  1.30 
MC1496L  1.15 
ML2318  2.10 
ML232B  2.10 
ML237I3  2.30 
NE555  0.50 
C-mos 555  0.88 
5E556  0.80 
SAA1024  5.35 
0001025  8.40 
SAS560A  2.50 
SAS5600  1.85 
6055705  1.85 
SAS580  2.85 
S00590  2.82 
5C9503P  1.10 
6L432A  4.00 
SL901B  5.20 
SL917B  6.25 
5L13270  1.10 
55760035  2.44 
S5760135  1.90 
5N76023N0  2.90 
SN76033N  2.45 
55761105  1.12 
55761155  2.00 
85761315  1.65 
S5762260N  1.80 
85762275  1.10 

S576530P  1.40 
S5765335  1.60 
55766505  1.05 
S5766605  0.75 
55766665  0.80 
STKO1S  6.50 
TA7108P  3.20 
TA7120P  2.20 
TA7129AP  3.65 
TA7130P  1.55 
TA7172  1.80 
TA7193  5.50 
TA7172P  1.80 
TA7176  2.50 
TA7202P  4.18 
107204P  1.86 
TA7205AP  1.50 
TA7208P  3.25 
TA7210P  .50 
TA7222P  2.12 
TA7223P  3.68 
TA7227P  5.60 
TA7310P  1.80 
TA7609P  4.28 
TA7611AP  2.88 
TAA263  2.46 
TAA310A  2.68 
TAA550  0.50 
TAA570  1.99 
TAA611Al2  3.50 
TAA6111312  2.85 
1AA6300  3.90 
TAA661B  1.70 
TAA700  2.60 
TAA840  3.38 
TAD100  2.80 
FM FILTER  1.20 
TBA120A  1.00 
AS S SA,SB  1.30 
O.T,U,UO 1.32 
TBA120B  1.30 
TBA231  1.45 
16A281  2.65 
TBA395  1.20 
T5A4800  1.50 
TBA400  2.30 
TBA510  2.60 
TBA5100  2.60 
TBA520/0  1.60 
TBA530/0  1.30 
TBA540/Q  1.40 
T6A550/0  1.52 
TBA560C  1.70 
TBA560C0  1.60 

p ices reduced -  range increased -  23 pages -  fully i lustrated. Price 65p, per copy (free upon request with orders over £5) 

TBA810S  1.20 
TBA820  1.60 
16A890  3.88 
18A920/0  3 00 
16A950/2A  3.05 
TBA970  4.05 
15A990  1.88 
TCA160C  3.90 
TCA270S  4.00 
TCA270SA  4.02 
TCA800  3.10 
TCA940  1.90 
TDA440  3.80 
T0A1002  1.90 
T0A1003A  5.50 
10A1004A  2.90 
TDA1006A  2.40 
TDA1035S  4.50 
T0A1044  4.30 
TDA11705  3.00 
0A1190  3.50 
TDA1200  2.98 
TDA12700  3.70 
TDA1327A  1.66 
TDA1352A/B  1.56 
1001412  1.20 
10A2002  2.80 
T0A2020  4.60 
TDA2030  2.78 
TDA2I40  5.90 
TDA2521  4.10 
TDA2523  3.50 
1DA2530  2.70 
T0A2540  3.80 
TDA2541  3.80 
TD02560  3.50 
TDA2571A  2.50 
T002581  3.20 
T0A2590  3.20 
TDA2591  2.98 
10A2593  2.98 
10A2610  3.20 
10A2611A  1.94 
T0A2640  2.90 
T0A2680  3.40 
10A2690  3.50 
T0A3950/A/B  2.60 
UPC554C  1.32 
UPC557H  0.90 
UPC566H  2.95 
UPC575C2  3.20 
UPC1018C  1.10 
UPC1025H  2.90 

UPC1032H  0.90 

UPC1156H  4.20 
.UPC1158H  0.76 
UPC1163H  0.98 
UPC1181H  1.60 
UPC1185H2  3.75 
UPC1212C  1.30 
UPC1230H  3.90 
UPC1350C  4.25 
UPC1367C  3.40 
UPC1378H  4.40 
UPC2002H  2.80 

BRIDGES 
11/2 A 50V  0.27 
1001/ 
200V 
400V 
600V 
800V 
3A 100V 
200V 
400V 
600V 
800V 
6A 100V 
200V 
400V 
600V 
800V 
100 50V 
100y 
200V 
400V 

0.28 
0.32 
0.40 

21:11 
0.52 
0.55 
0.61 
067 
0:30 
0.66 
0.68 
0.74 
0.80 
0.86 
2.20 
2.24 
2.35 
2.50 
3.50 

250 50V  2.05 
1000  2.25 
200V  2.40 
400V  3.20 
600V  3.95 
Euz):E mEa m 
ALL SERVISOL 
PRODUCTS 
Switch Cleanei 0.88 
Circuit Freezer 0.96 
FoamCleanser 0.84 
Aero Klene  0.78 
Silicone Grease 
(Aerosol)  1.00 
Antistat Spray 0.82 
Plastic Seal  0.88 
Excel Polish  0.76 
Fire Extin 640g 2.80 
Video Head 
Cleaner  0.88 
Silicone  Grease 
ICI) 75g tube  1.00 
Solda Mop 
(Old)  0.72 
Solda Mop 
IL/Gauge)  0.72 
Additional P&P on 
above 30p 

EAST CORNWALL CONVONENTS 
DEPT REW 10 119 HIGH STREET 
WEM 
SHROPSHIRE SY4 5TT TEL: 0939 32689 

Telex: 35565 

4W 1R0 to 10M (E12 Range) 
1/2W 2R2 to 10M (E24 Range) 
1W 10610 2M2 (E12 Range) 
2W 1OR to 2M2 )E6 Range) 

29 each. 15/p/10. 75p/1 
2p each. 159/10. 759/1 
7p each. 65p/10.6.00/1 
8p each. 709/10. 6.00/1 

RESISTOR KITS - each value individuall  'ached 

1/4Wpack beach value E12 - 10R to 1M 610 pieces 
1/4W pack 5 each value E12 -10R to 1M 305 pieces 
1/2W pack 10 each value E12 -2R2 to 2M2 730 pieces 
1/2Wpack 5 each value El2 -2R2lo 1M 365 pieces 
1W pack 5 each value E12- 2R2 to 1M 353 pieces 
2W pack 5 each value E6 -10R to 2M2 317 pieces 

1 111 M;Ef11.  
2-500 0-22 to 27OR Available in preferred values 
4W 1Roto 10K.Available in preferred values 
7W 0.47R to 22K.Available in preferred values 

00 
00 
00 
00 

5.00 
3.00 
6.00 
3.50 
15.00 . 
18.00 , SII 2400 Primary 4 5 0-4 5v 400m/A 50p 6 0 6 100m/A 589 6 0 6 

5COrn/A 659 
E RI MI M  Postage and packing 45p per transformer 

Competitive bulk prices on request 

1 /4sn Quick Blow 100 150 250mA £1.30 1 1 251 5 2.53 1015A 55p 
11/41n Time Delay 1001110 £3.50 150mA£2.25 250 300 500 600 750 
850mA £1.84 1 I 25 1 5 I 6 2A £1.84 2 5A 3,15 3.5A £2.82 20mm 
Quick Blow 100 125 160 200 250 315 400 500 600 800mA 1 1 25 1 5 2 2 5 
3 5 4 5 6 3A 40p 20mm Time Delay 100 125 150 200mA £1.80 750 300 
400 500 600 800mA C1.0011 25 1 5 2 2 5 3 3A 85p 1in Mains 2 3 5 7 10 
13A 85p 

Manufacturers please note - we can offer very competitive 
quantity prices of 2Ornm Quick Blow 8. Time Delay range -please 
apply for quotation 

11W IROto 22K Available in preferred values  :1:  EUROPEAN ADAPTORS 
17W 1ROto 22K Available in preferred val ues  These very high quality British made two pin European adaptors 

0'37  are ideal for driving Radios, cassette recorders. TV games, 
  alculators etc. The adaptors fit in the UK shaver socket 

Metal Co.ex Plug  0.18 
Plastic Co-ax Plug  0.14 
SingleJunction Socket  0.80 
Plastic Phone  0.10 
FM Plugs  0.20 
PL259  0.38 
Reducer  0.15 

.85 
21205"  1.00 
21,2011'  3.23 
33/4033/4"  1.05 13)405"  1.15 
4017"  4.10 

4%40173/4"  4.95 
Pkt. of 100 Pins  .50 
Spot Face Cutter 

1.48 
Pin Insert. Tool 1.83 
Vero Wiring Pen 
Spool  3.30 

VEROBOARD 0.1in. 
121:21P01741 CLAD. 

VEROBOARD 0.1In. 
PlAIN 
3'4o5"  .95 
3/4017"  2.70 
DIP Board  3.85 
VERO Strip  1.25 
HAND HELD CON-
TROL BOXES  .75 
72x50x25 Boxes .52 

Universal  Ni-Cad 
Charger, charges 
PP3, AA, C.D 
Price  £5.00 

RECHARGEABLE 
BATTERIES 

PP3 4.45  4/16.00 
AA  0.95  10/ 7.00 
HP11  2.30 4/ 8.50 
HP2  2.35 4/ 8.75 

TRAP F RMER 

2 5mm Plug Meta  0.15 
2 5mm Plug Metal  0.16 
2 5mm Chassis Socket  0.10 
3 5rnm Chassis Socket  0.10 
2pin 1/4i0 Mono Chasms Socket  0.14 
4 pin 1/4in Mono Chassis Socket  0.20 
6 pin 1/4in Mono Chassis Socket  0.30 
4mm Banana Plug  0.15 
4mm Banana Socket  0.15 
PP3 Battery Connecto rs  0.08 
PP9 Battery Con nectors  0.16 

Terminal Blocks 
2 amp 12 way  0.19  Send now for our 
5 amp 12 Way 0.20  1,096  Page 89..1.1 
15amp 12 way 0.46  offer list - free with 
32am0 12 way  0.92  1,19 r catalogs. 

Soldering Section 
0025 Watt Iron Kit/complete with stand & 
plug attached  7.20 
CS 18 Watt as above  7.00 
ANTEX 15W IRON  5.00 
ANTEX 1800 IRON  5.00 
ANTEX 25W IRON  5.20 
ANTEX ELEMENTS  2.00 
ANTEX BITS  0.95 
ANTEX STANDS  1.90 
SOLDERSUCKER  4.50 
500gm SOLDER  6.80 
SOLDA MOP  0.70 
ANTEX SOLDERING STATION complete 
With Iron-30W or 40W  49.95 
Spare nozzles for Soldersucker  0.45 

REF  Voltage  Current  1-  10 .  100 . 
E013  4.5V  200m/a  SOp  45p  32p 
EM3  6V  200m/a  £1 .00  80p  559 
EGO  6V  400m/a  £1.50  £1.25  859 

(Postage 8 Packing. 45p per adaptor or £1.60 per to, £4.50 per 100) 

111111111 M7114717/1- 0=8.-

Russian type U4324 - (20,0000PV) 
DC Volts 0.6, 1, 2, 3. 12, 30. 60, 600. 1200 
AC Volts: 3.6. 15, 60, 150. 300, 600, 900 
DC Curr M/A 0.06, 0.6, 6, 60. 600. 3000 
AC Curr M/A 0.3 3, 30. 300. 3000 
DC Resistance 0.2. 5, 50, 500, 5000K 
level 413, -1010 -12 

Supplied with rechargeable batteries 

PRICE £12.00 INC OF P/P & VAT 

20mm Panel Mounting  0.28 
20mm Chassis Mounting  0.06 
11/41n Panel Mounting  0.35 
11/4 Chassis Mounting  0.342 
Carl ine1 1/4in Mounting  0.10 

"13" CONNECTORS 

Male 
Solder 
Angle 
Female 
Solder 
Angle 
Covers 

9  15  25 
way  way  way 
75  1.00  1.50 
140  2.00  240 

1.60  1.45  1.85 
1.50  2.00  2.40 
80  50  80 

IC SOCKETS 
Dil to Dil 
8  pin  0.08  0.70/10 
14  pin  0.10  0.95/10 
16  pin  0.1 1  1.00/10 
18  pin  0.14  1.80/10 
22  pin  0.21  1.95/10 
24  pin  0.25  2.25/10 
28  pin  0.30  2.75/10 
40  pin  0.34  3.10/10 

BT Ape Tel Plug 8,4-core Lead 
1.50 

BT Ape Secondary SOcket 2.50 
BTApp Master Socket  3.50 
BT Ape Plug only  0.50 

_ ORDERING: All components are brand new and to full specification. Please add 45p i 
postage/packing (unless otherwise specified) to all orders and then add 15% 

i i-4   VAT to the total. Either send cheque/cash/postal order or send/telephone your 

1 A til k 
l   

Access or Visa number. Official orders from schools, universaties, colleges etc 
most welcome. 
Send now for our latest catalogue, 65p per copy (includes 30p credit/pre paid 
envelopes, current special offers and lots lots more). 
New retail 1000 sq ft shop now open. Mon-Fri 9am-5pm, Sat 9am-12pm. 
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Safety In the shack 
Some of the constructional projects 
featured refer to additions or mod-
ifications to equipment; please note 
that such alterations may prevent the 
item from being used in its intended 
role, and also that its guarantee may 
be invalidated. 
When building any constructional 
project, bear in mind that sometimes 
high voltages are involved. Avoid even 
the slightest risk - safety in the shack 
please. stall times. 

Whilst every care is taken when accepting 
advertisements we cannot accept responsibil-
ity for unsatisfactory transactions We will. 
however, thoroughly investigate any com-
plaints 
The views expressed by contributors are not 

necessarily those of the publishers. 
Every care is taken to ensure that the 

contents of this magazine are accurate. we 
assume no responsibility for any effect from 
errors or omissions 

Cover photographs 
Top left - Courtesy of Grosvenor 
Software 

Top right - DX-TV (p72) 
Centre left - 27-29MHz conversions 
(p29) 

Centre right - Construction tips (p79) 
Bottom - Non-linear elements (p57) 

SPECIAL FEATURES   
16 Cellular mobile radio 

Nigel Cawthorne describes an interesting development 
in the TV bands 

19 Computing attenuators 
Calculate resistance values with a program from Brian 
Kendal and Jeff Howell 

23 Small aerials 
Allan Grice on coping with problems of space and 
neighbours 

29 27-29MHz conversions 
Bill Sparks and Colin Horrabin on converting CB 
equipment 

37 Data file 
The conclusion of Ray Marston's series on security 
systems 

49 A beginner's guide to the field effect transistor 
James Dick details the uses of this interesting device 

57 Non-linear elements — log and anti-log 
Dr C J D Cato continues his fascinating series 

61 Computer aided design 
A review of the Number One Systems network analysis 
program, by Simon Karas 

79 Tips for the constructor 
Save money by following Paul Wesley Warren's advice 

REGULARS  
4 Product news 
13 News desk 
35 Amateur radio world 
63 Latest literature 
65 Corrections and mods 
67 Short wave news 
70 CISO 
72 DX-TV reception reports 
76 ATV on the air 
81 Free classified ads 
84 Small ads 

READER SERVICES   
22 Subscription order form 
62 Amateurs Handbook order form 
74 Newsagents order form 
78 Amateur Radio subscription order form 
80 Back issues order form 
83 Free classified ad order form 
86 Advertisers index 
86 Advertising rates and information 

NEXT MONTH  
75 What's in store for you 

IE Publication date 
Second Thursday of the month preceding cover date 

E Next issue 
Cover date December 1984 on sale Thursday 8 November 

We regret to inform readers that owing to continually rising production costs and to 
enable us to maintain the high standard of content in Radio and Electronics World 
the price of the magazine will be 99p from this issue. 

DE 63 
XUS  ...  OK MIKE,  VO WS FOR THE 
IHFOPSATION ...  RIGHT t..  AHD T 

AMTOR for the Dragon - page 4 

lOGHz WBFM back-end - page 10 

Radio telephone service - page 16 

Network analysis program - page 61 

12 

11 12 

L2 

L1  L2 

Sterba curtain design - page 76 
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PRODUCT NEWS  
Featured on these pages are details of the latest products in communications, electronics and 

computers. Manufacturers, distributers and dealers are invited to supply information 
on new products for inclusion in Product News. 

Readers, don't forget to mention Radio & Electronics World when making enquiries 

AMTOR FOR THE DRAGON 
Grosvenor Software have 

announced their new AMTOR 
software, by G4BMK, for the 
Dragon computers. 
The system is a full-feature 

'stand alone program, in that 
it needs no additional expen-
sive electronics, and it offers 
a great saving in cost over 
current alternatives. 
The software .supports all 

modes of AMTOR (FEC, ARO 
and Listen), with full type-
ahead, plus the sophisticated 
memory and OSO review faci-
lities  already  a part  of 
G4BMK's RTTY software. The 
program  will  also  decode 
commercial  TOR/SITOR 
transmissions and the NAV-
TEXT weather report service 
on 518KHz. 
All that is required addi-

tionally  is a conventional 
RTTY terminal unit and a 
crystal controlled 1KHz clock, 
plus a PTT switching inter-
face for tranmission. A suit-
able clock/PTT unit is avail-
able from PNP Communica-
tions. 
The Dragon AMTOR is the 

;G3XUS  DE  GiDmi;  ..  GOOD EVENING 
PETE,  GLAD  TO  wOR+  YOu WITH; 

THE  GiBMK  AMTOP  PROGRAM  - 1'1'1; 
GOOD  TO  KNOW  THAT  CORY;  WILL BE 
100  PERCENT  ALL  THE WAY  THROUGH. 
THERE  ARE  A LOT;  OF  COUNTRIES 

ON  AMTOR  NOW  - AND  IT  SEEMS SO 
EASY  TO;  WORK  DX EVEN WITH VERY 
LOW  POWER  AND MY SIMPLE AERIAL; 
BTU  ..  G3XUS  DE  G4BMK 
;G4BMK  DE  G3XUS HELLO MIKE,  YES 
I WORKED OX3PT LAST NIGHT  ;FOR 
20  MIMS.  DESPITE THE ORM - AND 
YB25V  IN  INDONESIA  ;IS ALWAYS 
A GOOD  SIGNAL  ON  14  MH21 

4 =  18144  G:1US 

latest in Grosvenor's range of 
high-quality  software.  This 
range includes RTTY prog-
rams for the Vic-20, CBM64, 
Atom and Dragon, all of which 
are 100% machine code with 
split screen operation, fully 
variable baud rate from 17 to 
255, and full type-ahead at all 
speeds. 
Also available are a CW 

transceive and a Morse tutor 
program, the latter being in 

machine code for flexibility 
and life-like, pure-sounding 
tones. 
Full  hardware/software 

details  are  available;  just 
send a large sae to Grosvenor 
Software (please state call-
sign, if any). 

Grosvenor Software, 22 Gros-
venor Road, Seaford, E Sus-
sex BN25 2BS.  Tel (0323) 
893378. 

3in MICRO DISC DRIVE 
The D321 is fully plug and 

signal compatible with 51/4in 
floppy disc drives, but uses a 
standard 3in disc. 
The basic unit, including 

electronics, measures only 
90mm wide x 40mm high, 
offering a large space saving 
over 51/4in units. 
System  designers  can 

mount 4 drives in the space of 
one standard 51/4in disc drive 
by housing the electronics 
separately. 
The mechanics only version 

measures  82.5mm  wide 
35mm high. 
Data is recorded double 

density, double sided and 
uses 40 tracks on each side to 
provide 500K bytes per disc. 
Average  access  time  is 
148mS. 
Track to track access time is 

10mS. 
One-off price is £105.00, 50 

off price is £99.00 each. 

DED, Mill Road, Lydd, Kent 
TN29 9EJ Tel (0679) 20636. 

ALUMINIUM CAPACITORS 
Gothic Crellon can supply, 

ex-stock, Mullard's 122 series 
of solid aluminium electroly-
tic capacitors. 
The  series  is ideal  for 

filtering,  smoothing,  cou-
pling, decoupling and energy 
storage in consumer, tele-
communications,  industrial, 
scientific, medical and auto-
motive equipment. 
It is claimed that the 122 

range offer the virtues of 
tantalum products, but are 
more versatile in their toler-
ance of reverse voltages and 
high operating temperatures. 
Manufactured in four sizes 

to accommodate a wide range 
of values, the 122 series will 
accept from 6.3 to 40V while 
capacitance range is from 
0.1µF to 68µF. 
Up to one third of the rated 

voltage  can  be  reversed 
through the capacitor without 
damage. Rated voltages apply 
up to 125°C. 
Also available from Gothic 

Crellon are RCA's new COM-
FETs,  devices  particularly 
suited to high voltage, high 
power applications. 
COMFETs  (Conductivity 

Modulated Field Effect Tran-
sistors) offer advantages over 
conventional  power  MOS-
FETs, whose significant RDs 
(ON) values frequently result 
in excessive voltage drops 
and power losses. COMFETs, 
whilst similar in specification 
to bipolar power transistors, 
do not require expensive high 
power drivers. 
Typical turn-on time is less 

than 100nS, and turn-off has 
been measured in the range 
of 5 to 20,uS. 

Gothic Crellon Ltd, 380 Bath 
Road,  Slough,  Berks  Tel 
(06286) 4300. 

BLOCK DOVVNCONVERTER 
Following the success of 

their satellite receiving sys-
tem introduced last year, the 
Dutch company Tratec have 
introduced the EDC 750 Block 
Downconverter. 
With a typical noise figure 

of only 1.9dB (2.7dB max), the 
unit has an input frequency of 

10.95-11.7GHz and output of 
950-1700MHz. 
Gain is 54dB and image 

rejection better than 45dB, 
with 3rd order intermodula-
tion of -60dB at -20dBm output 
level (two carriers). 
Each unit is delivered with 

an individual test report con-
cerning gain and noise. 

The compact size, 12 x 6 x 
4cm at a weight of 0.5kg, is 
matched by an equally com-
pact price. The unit is avail-
able from SPT Video. 

SPT  Video,  Heybridge 
Industrial Estate,  Holloway 
Road,  Heybridge,  Ma/don, 
Essex CM9 7XS. 
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NEW BROTHER PRINTER 
The  recently  introduced 

budget priced  M-1009 dot 
matrix printer from Brother 
has been selected by Rapid 
Terminals as a worthwhile 
addition to their 'Winners' 
product range. 
The  50  characters  per 

second M-1009 is intended for 
use with personal and home 
computers,  and  will  offer 
serious competition to other 
manufacturers in this area of 
the marketplace. 
It has a nine-pin head with a 

life in excess of twenty mil-
lion characters. 
There is a 96 character set, 

plus  super  and  subscript 
capability, and the ability to 
produce bit image graphics 
with either 480 or 960 dots 
horizontally. 
The printer will handle 80 

column cut sheet, roll or 
fanfold paper and will print an 
original with up to two copies. 
The character set is stan-

dard Pica style and can be 
printed normally, condensed 
or enlarged, at 66,80, 132 or 40 
characters per line respec-
tively. 
The standard interface is 

parallel  (Centronics)  with 
RS232 available as an option. 
Other options include a paper 
roll holder and a pin feed unit. 

111,Alk . 

The M-1009 measures 333 x 
191 x 70mm, weighs 3kg and 
costs £199 (including VAT). 

Rapid  Terminals,  Rapid 
House, Denmark Street, High 
Wycombe, Bucks HP11 2ER 
Tel (0494) 26271. 

HOME MICRO CABLES 
Scotchflex flat cable/con-

nector assemblies for linking 
micro-computers to periphe-
ral equipment are to be made 
available to the home compu-
ter market ex-stock. 

Litesold have introduced an 
entirely self-contained fume 
extracting soldering station 
which  removes  soldering 
fumes at source — right from 
the tip of the bit. 
The Litesold ETC-4/FX fea-

tures a control unit with a 
built-in diaphragm vacuum 
pump, and fully variable elec-

SOLDERING STATION 
tronic temperature control, 
with digital display of solder-
ing iron temperature. 
The iron is fitted with a one-

piece stainless steel fume 
extractor tube, with its cham-
fered front end located right 
above the tip of the soldering 
bit. 
A burn-proof silicone tube 

410 • *wt. 
• ••  q• 

connects the extractor tube 
to a quickly detachable large 
capacity filter chamber clip-
ped to the rear of the control 
unit. 
The sintered-polythene fil-

ter  element  unscrews for 
washing in solvent. 
Cost and complication of 

central extractor systems are 
avoided, together with atten-
dant problems of  ,oss of 
heated  air  and  pipework 
cleaning. 
The Litesold ETC-4/FX is 

completely portable. Temper-
ature control is by IC and 
transistor switching of the dc 
supply to the 40W iron, which 
contains  a thermocouple 
sensor. 
Control is entirely free from 

spiking and RFI and the iron is 
static and leakage free. 

Light  Soldering  Develop-
ments Ltd, Spencer Place, 
97/99  Gloucester  Road, 
Croydon CRO 2DN. Tel: 01 689 
0574. 

Being BBC compatible, the 
harnesses will fit most micro-
computers  and  are  being 
offered by 3M at competitive 
prices.  Two  versions  are 
available, for interfacing with 
a parallel printer and a disc 
drive. 
Scotchflex Printer Cable 

No HA500P comprises a 36-
way Delta ribbon connector 
(Centronics-type) and a 26-
way  socket  linked  by  a 
1250mm length of flat grey 
cable. 
The socket is fitted with 

built in strain relief. 
Scotchflex  Disc  Drive 

Cable No HA501D also feat-
ures a 1250mm long cable 
terminated at either end with 
a 34-way card edge connector 
and a 34-way socket with 
strain relief. 
The new assemblies allow 

home  computer  users  to 
benefit from the proven qual-
ity and reliability of the 3M 
Scotchflex flat cable/connec-
tor system. Both products are 
UL recognised and are 100% 
visually  and  electrically 
tested. 

Electronic Products Group, 
3M United Kingdom PLC, 3M 
House, PO Box 1, Bracknell, 
Berks RG12 1JU Tel (0344) 
58509. 
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Cirkit. Making it 
Cirkit stock all the 

components, accessories 
and tools and the kits 
you're looking for. 
Designed and 

selected to offer the best 
possible standards at the 
best possible price. 
Cirkit's always well 

stocked. 
As soon as new 

products are available, 
Cirkit has them. 
When it comes to kits, 

Cirkit's got the lot. At the 
price you want to pay. 
Just send for our 

catalogue or visit one of 
our three outlets at: 

200 North Service Road, 
Brentwood, Essex. CM14 4SG; 
53 Burrfields Road, 
Portsmouth, Hampshire. P03 
5EB; Park Lane, Broxbourne, 
Hertfordshire. EN10 7NQ. 

Please add 15% VAT to all advertised 
prices and 60p post and packing. 
Minimum order value  please. 
We reserve the right to vary prices in 
accordance with market fluctuation. 

Cirkit Kits 

CIRKIT ELECTRONICS TOOL KIT 
Contains: 15W Soldering Iron 2 spare 
bits, heat shunt, solder, pliers, cutters, 
and screwdriver  40-00007  15.56 

AUDIO FUNCTION GENERATOR 
Versatile waveform generator with 
sine, triangular and square wave outputs. 
On board mains PSU  41-01302  27.00 

STEREO 40W AMPLIFIER 
Single board 40W per channel stereo 

amplifier  41-01301  38.00 

STEREO VU METER 
5 LED per channel stereo VU meter for 
use with stereo amplifiers  41-01401 

5W AUDIO AMP 
A very compact audio output stage for use 
in a wide range of equipment  41-01406  4.60 

UNIVERSAL AMP 
A universal audio pre-amp with a 
gain of 10 

MONO REVERBERATION UNIT 
Single channel, spring line reverb unit to add echo 
effects to tape recording etc.  41-01602  10.00 

TONE GENERATOR AND DETECTOR 
Very low distortion tone generator and signal 
detector for circuit fault finding 

41-01604  6.45 

4 10MHz DFM  1-01603 

8 Digit LED digital frequency meter 
and period measurement  41-01500 

50MHz PRESCALER 
Extend the range of the 10MHz DFM 
to 50MHz  41-01501 

1-5MHz PRE AMP 
Low frequency pre-amp and waveform 
shaper for the 10MHz DFM  41-01502 

1-30V 1mA-2A PSU 
Adjustable 1-30V Power supply with pre-setable 
current limit from 1mA-2A  41-01600 37.46 

11.50 

10.45 

54.10 

8.55 

5.13 

Centronics fnterface 

To: Cirkit Holdings PLC, Park Lane, Broxbourne, Hertfordshire, EN 10 7NQ. 
I enclose 85p. Please send me your latest catalogue and 3 x  discount vouchers! 

If you have any enquiries please telephone us on Hoddesdon (0992)444111. 

Name   

Address 

Area of Special Interest 

R&E W11 Cirkit 
Bigger Stock. Better Service. 

7; 

5-12V 1APSU 
Adjustable PSU from 5-12V with current 
protection, 1 amp max output 41-01504  6.45 

1-30V 1.5A PSU 
1-30 volt adjustable PSU with protected 
output up to 1.5 Amps  41-01402  10.45 

3 DIGIT LED DVM 
DVM to read up to 99.9 volts or configured as an 
ammeter to read up to 9.99 amps  41-01403  17.00 

INFRA RED LINK 
Single channel IR Link 
with relay output 

TEMPERATURE SENSOR 
Therm istor based temperature sensor 
with relay output  41-01303  6.20 

LOCOMOTIVE SOUND GENERATOR 
Realistic steam sound and whistle for 
model railways  41-01304  9.20 

LAMP DIMMER 
Control lamps and drill speed  41-01305  5.70 

WATER LEVEL ALARM 
Alarm to indicate high water level or 
flooding  41-01601  2.70 

3 NOTE CHIME 
Doorbell chime with adjustable 
tones  41-01503  7.00 

2M PRE AMP 
Miniature low-noise MOSFET pre-amp 
for the 2m amateur band  41-01307  3.91 

2M CONVERTER 
Low noise 144MHz-28MHz amateur 
band converter  41-01306  17.35 

2M POWER AMP 
20W - 10dB gain - power amplifier for the 
2m band. Automatic TX switch over, RX 
pre-amp, robust construction  41-01404  32.87 

70cm PRE AMP 
Low noise, miniature pre-amp for the 
70cm amateur band  41-01506  4.78 

70cm CONVERTER 
70cm to 144MHz low noise converter 
featuring pre-aligned helical filter, 
schottky diode mixer and low noise 
transistors  41-01405  21.50 

70cm PA 
IOW Power amp to boost the output of 
handheld and portable 70cm 
transceivers  41-01505  33.82 

CRYSTAL CALIBRATOR 
Crystal reference calibrator for alignment 
of receivers, outputs at 4,2, 1MHZ, 
100, 50 AND 10KHz  41-00801  4.32 

CB NOISE SQUELCH 
Improves to mute performance of the 
majority of CB rigs  41-01605  5.40 

CENTRONICS INTERFACE 
Connect your personal computer to 
the outside world via the Centronics 
printer output  41-01406  22.50 

10MHz DFM 

41-01300  9.60 



bigger and betten 
Nicad Batteries & Chargers 
High quality nickel cadmium rechargeable 

batteries. Equivalent in size with popular Dry 
Cell sizes e.g. HP7 (AA), HP11 (C), and HP2 (D). 
Minimum life 600(300 PP3 size) full 
charge/discharge cycles. Batteries must be 
charged from a constant current source only. 
All batteries are supplied only with a residual 
charge and should be charged before used. 

DATA & PRICES 
Type V(nom) Capacity Stock No.  1-9  10-49 
AA  12V  500mAH 01-12004  0.80  0.74 
C  12V  12AH  01-12024  2.35  1.99 
D  1.2V  I .2AH  01-12044  2.00  2.00 
PP3  8.4V  110mAH 01-84054  3.70  3.50 

CH/4/50 
To recharge up to 4 AA size NiCads. 
Size; 112 x 71 x 37mm  01-00409  4.95 

CH1/22 
To charge PP3 type NiCads 
Size; 70 x 50 x 32mm 01-00159 4.30 

CH8/11X 

Will recharge AA, C,D and PP3 size cells with auto-
matic voltage selection. Will recharge following 
combinations: 4xD,4xAA, 4xC,2xPP3,2xD + 2xC, 
2xD + 2xAA. 2xD + 1xPP3,2xC + 2xAA,2xC + 
1xPP3,2xAA + 1xPP3. Charge rate:11mA for PP3, 
45mA for AA size, 120mA for C and D size, for 16 
hrs. Power: 240V 50Hz. Output Voltage: 2.9V for AA, 
C and D size, 11.0V for PP3 size. Weight: 0.475kg. 
Size: 199 x 109 x 55mm. 

01-02204  9.45 

HT320 
High quality, high specification meter at a 

reasonable price. In addition to the usual ranges, 
facilities are provided for measuring transistor 
parameters such as lceo and Hfe. 
Meter movement fully protected against overloads. 
3-colour mirrored scale in robust case. Supplied 
complete with comprehensive instructions, test 
leads, transistor test leads and batteries (2 x HP-7, 
1 x PP3). 
DC Volts: 0.1V, 0.5V, 2.5V, 10V, 50V, 250V, IkV 
(20k11 N). AC Volts: 10V, 50V, 250V, IkV (181d2N). 
DC current: 501A, 2.5mA, 25mA, 250mA. 
Resistance: 2k, 20k, 2M, 20Mz. AF Output: -10dB to 
+22dB for IOVAC (0dB/0.775V. soon). Leakage 
(Iceo)15µA, 15mA, 150mA. Hfe: 0-1000 (Lc/Tb). 
Weight: 410gms. 

56-83201  14.00 

RF Generator LSG17 

A stable wide-range generator for the hobbyist, 

service technician, schools, colleges, etc. 
Frequency range: A/100kHz-300kHz, B/300kHz to 
1MHz (Harmonics 96-450MHz) C/1MHz-3.5MHz, 

D/3.0MHz-11MHz,E/10MHz-35MHz, 
F/32MHz-150MHz. Accuracy: k1.5%. Output greater 

than 100mV (no load). Ext. xtal osc for Ito 15MHz 
crytal. Power requi red: AC100, 115 or 230V 3VA. 

Size & Weight: 150(H) x 238(W) x 130(D)mm,2.5Kg 
approx. 

Linear ICs 

LF351  Bi-FET op amp 

56-90017  115.00 

Stock No. Price 

61-03510 

LF353  Dual version of LF351  61-03530 

LM380N 1W AF power amp  61-00380 
LM381  Stereo pre-amp IC  61-00381 
NE544  14 pin DIL servo driver IC  61-00544 

NE555N  Multi-purpose low 
cost timer  61-05550 0.21 

uA741CN DIL low cost op-amp  61-07411  0.42 
TDA1062 RF ocillator and mixer 

system for 1-200MHz  61-01062  1.95 
TDAI083 Portable radio AM/FM 

audio in one IC  61-01083  1.95 

HA1388  18W PA from 14V  61-01388 2.75 
MC1496P Double balanced mixer/ 

modulator  61-01496  1.25 
TDA2002 8W into 2 ohms 

power amp  61-02002  1.25 
ULN2283 1W max 3-12V 

power amp  61-02283  1.00 

CA3089  FM IF amp, detector, 
mute,AFC,AGC system  61-03089 2.84 

CA3130E B1MOS op amp  61-31300 0.80 
CA3140E BIMOS version of 741  61-31400 0.46 
MC3359  Low current dual conver-

sion NBFM IF and det  61-03859 2.95 

LM3900  Quad norton amp  61-39000  1.20 
LM3909N 8-pin DIL LED flasher  61-39090 0.68 
1034412  Two balanced mixers IF amp 

with AGC for AtvVSSB  61-04412  1.95 
ICM7555 Low power CMOS version 

of 55 timer  61-75550 0.98 

HA11225 Low noise FM IF  61-11225  1.45 
HAI 2017 83dB S/N phono preamp 

0.001% THD  61-12017 0.80 
MC14412 300 baud MODEM controller 

(Euro/US specs)  61-14412 6.85 

0.49 
0.81 

1.45 
3.27 

1.80 

Selected Lines 
PB2720  80dB Piezo Buzzer 
10M15A  10.7 Filter 
10M08AA  10.695 Filter 
FC177  LCD Freq. Meter 
CM161  Min LCD Clock 
BBC to Centronics Cable 
Dragon to Centronics Connect Cable 
C12 Computer Cassette Tape 
8 x 0.3"  IC socket 
14 x 03"  IC socket 
16 x 0.3"  IC socket 
6V  KUIT-A Relay 
9V  KUIT-A Relay 
12V  KUIT-A Relay 
CX120P  COAX Relay 
CX520D  COAX Relay 
CX540D  COAX Relay (BNC) 

Books 
Beginners Guide to Amateur Radio 
Beginners Guide to Electronics 
Active Filter Cookbook 
CMOS Cookbook 
TTL Cookbook 
Design of Active Filters 
Design of Op-amp Circuits with 
experiments 
Effectively Using the Oscilloscope 
The ZX Spectrum 
Practical Design of Digital Circuits 
Electronic Projects for Home 
Security 
Electronic Telephone Projects 
55 Timer Applications Sourcebook 
Television Engineers Pocket Book 
7th Ed 
Electronics Pocket Book 
99 Practical Electronic Projects 
More Electronic Projects in the 
Home 
The Radio Amateurs Question and 
Answer Reference Manual 
Basic Programming on the BBC 
Microcomputer 
Using Microprocessors and 
Microcomputers: 
The 6800 Family 
Z-80 Microcomputer Design 
Projects 
Z8000 Microprocessor: 
A Design Handbook 

68000: Principles and 
Programming 
8085A Cookbook 
Handbook of Electronic Tables 
Formulas 
Popular Circuits: Ready 
Reference 
Semiconductor Data Book 
11th Edition 

43-27201  0.55 
20-10152  2.10 
20-11152  3.49 
39-17700 20.00 
40-80161  8.25 
03-10019  7.25 
03-10017  7.25 
21-00012  0.55 
28-00800  0.12 
28-14000  0.13 
28-16000  0.13 
46-80000  0.48 
46-80001  0.48 
46-80002  0.48 
46-90120  11.96 
46-90520 26.98 
46-90540 26.98 

02-11262  450 
02-04134  450 
02-21168  12.70 
02-21398  11.85 
02-10358  11.00 
02-21539  10.15 

02-21537  9.30 
02-21794  930 
02-00100  5.95 
02-11831  10.45 

02-05351  3.80 
02-21618  7.60 
(12-21538  6.40 

02-2131:3  8.50 
02-21:309  7.50 
02-21635  5.90 

02-21307  3.80 

02-02157  5.95 

02-06640  5.95 

(12-98728  11.05 

(12-21682  12.70 

(12-37345  16.10 

02-21853  12.70 
02-21697  13.55 

02-21532  11.00 

02-04585  13.95 

02-04797  9.00 

if 
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PRODUCT NEWS  
LOW COST RADIO MODEM 
Previously known for their 

more expensive, high quality 
AMTOR and RTTY terminal 
units,  ICS  have  now 
introduced a new, versatile 
low cost terminal unit for the 
beginner,  experimenter or 

VHF operator. 
Requiring 12 volt dc input at 

150mA, the RM-1 connects to 
a home computer via either 
TTL or RS232 level interfaces 
(both are supplied as stan-
dard). It can be used to send 
and receive RTTY or AMTOR 

at up to 100 bauds. 
Also available are CW send 

and receive and wide band 
ASCII communications at up 
to 1200 bauds. European IARU 
tone standards are supported 
and the wide band receive 
mode can be used for receiv-

ing commercial 425, 850Hz 
shift RTTY, as well as data 
transmissions  from  the 
UoSAT series satellites. 
A range of software and 

cable packages for the RM-1 
is available from ICS for many 
of the more popular home 
micro computers. Most other 
RTTY software on the market 
can also be used with the 
RM1. It is plug compatible 
with other ICS terminal units. 
Packaged in an attractive 

screen  printed  enclosure, 
with  a  comprehensive 
manual, the UK made RM-1 
lacks the extensive filtering 
of  ICS's  more  expensive 
terminal units, but is ideal for 
most medium to strong signal 
applications. 
The RM-1 is available for 

£60.00 plus VAT and £1.50 p&p. 

ICS Electronics Ltd, PO Box 2, 
Arundel, West Sussex BN18 
ONX. Tel (024 365) 590. 

D-SUBMINIATURE 
CONNECTOR 

H & T Components, the 
Swindon based manufacturer 
of IDC connectors, are laun-
ching a new 4600 series 0-
subminiature  connector at 
Intern epcon. 
The 4600 series, an all metal 

shell insulaton displacement 
type connector, has all the 
advantages of a very low 
profile, rugged construction 
and improved RFI/EM I pro-
tection,  coupled  with  the 
efficient  0.05in  pitch  IDC 
termination  technique  as 
used on all of the other 
connectors in the range. 
The  D-subminiature  is 

offered in 4 contact con-
figurations, 9, 15,25 and 37, for 
both plug and socket, and will 
mate with all other D-sub-
miniatures available. 
The finish on the standard 

connector is yellow chromate 
to match most existing solder 
style connectors; however, a 
bright tin finish is available 
(to special order) for high 
level EMI/RFI protection. 
Several other new connec-

tors are in final stages of 
development and are inten-
ded to be launched in the 
autumn. 

H & T Components Ltd, 
Dunbeath Road, Swindon SN2 
6EA. 
Tel (0793) 693681. 

TAU SPC-3000 
After the success of their 

unique SPC Transmatch ATU 
in kit form, launched at the 
RSGB exhibition in Birming-
ham earlier this year, TAU 
Systems are now set to launch 
a further development. 
At Leicester Amateur Radio 

Show on 26-27 October, TAU 
will be showing their new 
SPC-3000 ATU, essentially the 
SPC Transmatch in a robust, 
high quality cabinet. 
With  its  roller  coaster 

tapered pitch inductor, the 

SPC-3000 offers continuously 
variable tuning from 1.5 to 
29.35MHz, and the unit has a 
built-in 1KW 4 to 1 impedance 
ratio balun. The spaced-plate 
capacitors of the series/par-
allel capacitance (SPC) for-
mat are rated at 5KV (tested to 
7KV), and there is a five 
position antenna switch for 
five  input/outputs.  Twin 
meters give SWR and power 
readings. 
Due to the success of the 

Transmatch  kit, TAU have 
recently been able to reduce 

its price, and are introducing 
the new SPC-3000 at a lower 
price  than  was  originally 
thought possible. 
The SPC-3000 is solidly built 

(in Britain) to traditional pre-
cision  engineering  stan-
dards, and will last a lifetime. 
It is available direct from 

TAU, or from selected retail-
ers, for £349.95 inc VAT. 

TAU  Systems  Ltd,  51 
Greenhey Place, East Gillib-
rands,  Skelmersdale  WN8 
9SA. Tel (0695) 24662. 
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,03111( tp, ---  From I.C.S. 

• 170Hz shift IARU tones for RTTY/AMTOR at up to 100 Bauds 
• 800Hz shift IARU tones for ASCII data transfer at up to 1200 Bauds 
(Can also be used to demodulate 425, 850Hz shift RTTY and UoSat 
satellite data) 

• CW demodulator with keyer output. 

Two interfaces are built in: 

TTL 
RS232 
switcheable 

12 Volt D.C. input 
Connects to PTT/MIC and SPKR lines of your transceiver. 

It can be used for high speed computer data exchange or standard RTTY 
or CW (with suitable programs). 

The RM-1 is compatible with the following I.C.S. software . 
RTTY/CW/ASCI I, for VIC-20 or CBM-64  £33.91 
AMTOR/RTTY/CW/ASCII for VIC-20 or CBM-64 (MBA-TOR)  £60.00 
RTTY/CW (Tx) for BBC model B  £33.91 
Add P&P  £1.00 

The AM-1 can also be used with any other ASCII terminal emulation or 
RTTY software. Plug compatable with almost all American RTTY software. 

Maximum Versatility: Maximum Ease of Use and Minimum Price, the RM-1 
is suitable for a wide range of medium to strong signal applications. 

Professionally built in a screen printed metal enclosure with extensive 
documentation by I.C.S. — the data communications specialists. 

Price  £60.00 
P&P  £1.50 

Please add VAT (a 15% 
Callers by appointment 

CONTACT US FOR DETAILS OF OTHER RADIO DATA COMMUNICATIONS SYSTEMS FOR USE WITH HOME COMPUTERS. 

ICS ELECTRONICS LTD 
PO BOX 2, ARUNDEL 

WEST SUSSEX BN18 OND 
PHONE; 024 365 590 

VISA 

P thl 

Designed and 
manufactured 
in Gt. Britain 

TAU SYSTEMS LTD 
51 GREENHEY PLACE 
EAST GILLIBRANDS 
SKELMERSDALE WN8 9SA 
ENGLAND  Phone: 0695 24662 

INTRODUCING the REAL ATU 
FULL COVERAGE, TUNES 1.5 CONTINUOUS TO 29.350 Mcs 
Special Features 

1 Renowned "SPC" transmatch circuit 
2 TAU innovative composite design® 

3 Large spaced Capacitors rated 5kV, tested to 7kV 
4 Roller Coaster Inductor infinitely variable 
5 Balun built in, 1Kw, 4 to 1 impedance ratio 
6 Transmitter switch, thro ATU or direct to antenna 
7 Five position antenna switch to 5 input/outputs 
8 Twin Meter automatic readout of SWR & Power 
9 unsurpassable transmission strength and clarity 
10 Solid, traditional precision radio engineering 
11 Heavyweight, long-life construction 
12 Superb ultra-compact cabinet design with tilt feet 
13 Superlative finish and looks — compatible with all rigs 
14 Will tune any Transmitter/Aerial combination to optimum 
15 Lifetime Investment — will never need replacing 

NE W 

The RM-1 Radio Modem 

model SPC 3000 

cabinet dimensions, wide 313mm, high 147mm, deep 380mm 
unpacked weight 9.7 kilos of solid quality engineering 

UK VAT 
ex works, carriage extra 

UNDOUBTEDLY THE FINEST ATU AVAILABLE — NOBODY MATCHES UPTO US ! TAU  SYSTEMS  LTD  

£349-95 including 

NOVEMBER 1984  please mention RADIO & ELECTRONICS W ORLD when replying to any advertisement  9 



PRODUCT NEWS   
10MHz OSCILLOSCOPE 
The Goodwill GOS 3310 is a 

low cost single trace 10MHz 
oscilloscope  with  features 
found  on  more expensive 
scopes,  including  internal 
and external TV line or frame 
triggering, 5mV/div sensitiv-
ity and an internal calibrator. 
The basic Y sensitivity is 

5mV/div. The signal can be 
attenuated in decade steps to 
provide switched ranges from 
5V/div down, and an uncali-
brated  variable  control  is 
provided. 
The 3% accuracy can be 

checked with the built in 0.25V 
1KHz calibrator, as can the 
time-base, with sweepspeeds 
from  10mS  to  0.1µS/div 

switched  in decades  and 
extended using a variable 
control. 
In X-Y Mode the X deflec-

tion has a fixed sensitivity of 
0.1V/div. 
The unit is housed in a 

folded steel case, and the 
electronics are mounted on a 
glass fibre  printed  circuit 
board. 
The price of this oscillo-

scope is £149.00 + VAT, and it 
will find many applications in 
field servicing and education, 
and especially with the hobby 
market. 

Etatech Ltd, PO Box 11, 
Bishop's  Stort ford,  Herts 
CM23 2XA Tel (0799) 21489. 

GUNN DIODE BACK END 
muTek limited's new GDIF 

107ub back-end processing 
system makes the completion 
of a 10GHz WBFM transceiver 
much easier. 
It contains all the necessary 

audio and IF processing to 
turn a good quality intruder 
alarm module (eg Solfan type) 
into a 10GHz WBFM system — 
just add an antenna, mic-
rophone, loudspeaker and a 
few controls! 
The receiver intermediate 

frequency is 10.7MHz. With 

typical modern Gunn diodes 
this is sufficiently high so as 
not to incur sensitivity limita-
tions due to oscillator side-
band noise. 
A low noise integrated cir-

cuit head amplifier (the Ples-
sey SL560) takes the signal 
from the microwave head 
mixer diode, and drives a 
passband-defining  ceramic 
filter. 
Following the filter, a multi-

function  integrated  circuit 
provides limiting, demodula-
tion, muting, drive for signal 

level and centre-zero meters, 
and AFC  and  dc voltage 
reference outputs for the 
Gunn power supply circuitry. 
An  audio  power amplifier 
completes the receive signal 
path. 
The power supply is short-

circuit  protected  and  has 
been  designed  to  allow 
limited tuning of the Gunn 
oscillator by supply voltage 
pushing. Typical oscillators 
will have a tuning rate of 
about 10MHz/volt within the 
range 5-8 volts. 

TAPE MECHANISM 
Condor  Electronic 

Developments  Ltd  have 
anounced that, following the 
success of their take-over of 
production of the widely used 

DG4199  key operated  top 
loading  tape  transport 
mechanism from Thorn EMI 
Ferguson,  they  have  now 
commenced  production  of 
the  solenoid  operated 

version. 
This has been designed 

primarily for use with light 
touch or remote units, ie 
training  equipment,  tele-
phone answering machines, 
cassette recorders. 
A cue and review facility is 

incorporated, and there is 
also auto-stop sensing for all 
modes provided by a magnet 
and  acoustically  damped 
reed. 
A relay circuit has been 

developed which enables the 
current required to hold the 
solenoids  in the  required 
mode  to  be  substantially 
reduced  after  the  initial 
thrust. 
A good back-up service is 

assured with spares readily 
available, and enquiries are 
welcomed for any quantity 
from one to a thousand. 

Condor  Electronic 
Developments  Limited, 
Woodman  Works,  204 
Durns ford  Road,  London 
SW19 8DR Tel (01) 9479511. 

With the imminent amend-
ment to the 10GHz bandplan 
putting  WBFM  operation 
between 10370 and 10400M Hz, 
this is obviously quite adequ-
ate  without  recourse  to 
any  mechanical  tuning 
methods. 
Voltage tuning allows the 

provision of frequency mod-
ulation and AFC by means of 
power supply modulation — 
this is all done by the GDIF 
107ub. 
The GDIF 107ub contains 

both an AGC controlled mic-
rophone preamplifier and a 
tone oscillator for initial set-
ting up of contacts. 
The GDIF 107ub comes as a 

ready assembled, aligned and 
tested printed circuit board 
with  full  instructions  and 
helpful hints on how to getthe 
whole system together. It is 
priced  at £49.65  including 
VAT,  plus £1.50  post and 
packing. 

muTek limited, Bradworthy, 
Holsworthy, Devon EX22 7TU 
Tel (040924) 543. 

TATUNG EINSTEIN 
This computer, mentioned 

in last month's Product News, 
is not available to the general 
public direct from the manu-
facturers, whose address we 
printed. 
The  carriage-inclusive 

offer is made by the dis-
tributors of the computer, 
Northern  Communications, 
299-303  Claremount  Road, 
Claremount,  Halifax,  West 
Yorkshire  HX3  6A W.  Tel: 
(0422) 40792. 

10  please mention RADIO & ELECTRONICS WORLD when replying to any advertisement  NOVEMBER 1984 



MICRO PROFESSOR 
Pelco Electronics has been 

appointed UK distributor for 
the Micro Professor. 
This  complete  microp-

rocessor-based learning sys-
tem provides simple step-by-
step instruction to allow the 
user to become proficient in 
the use of a single-board 
microcomputer based on the 
Z80 chip. 
The Micro Professor allows 

the student to gain hands-in 
experience of the internal 
operation of an 8-bit micro-
computer. It comes complete 
with three user manuals, and 
a student workbook is also 
available. 
The basic MPF-1P Micro 

Professor includes the Z80 
processor with 4K bytes of 
random access memory and 
8K bytes of read only memory. 
It has its own built-in power 
supply, a 49-key keyboard and 
a  bright  20-digit  alpha-
numeric display. 

The 8K bytes of read only 
memory house an advanced 
interactive  monitor  which 
responds to a comprehensive 
set of self-prompting, single-
key commands. The monitor 
incorporates a line assembler 
which allows the student to 
key in programs by using 
nmemonic codes, and a disas-
sembler which lists the Z80 
machine code and prints the 
code in nmemonic form with 
symbolic labels on the optio-
nal 20-character wide printer. 
The monitor also includes 

an interface to the optional 
Basic and Forth interpreters, 
which are available on plug-in 
8K EPROMs with their own 
manuals. 
Forth is so simple to use for 

control applications that it 
can be used successfully by 
students  with  very  little 
experience of programming, 
while Basic is the most widely 
used language for general 
computational tasks. 

The  Micro  Professor's 
Basic interpreter allows it to 
carry  out  floating  point 
arithmetic to  simplify the 
solution of many complex 

problems. 

Pelco Electronics, Spring 
Gardens,  Rom ford,  Essex 
F?M7 9LP Tel (0708) 61911. 

DIY GLUE GUN 
An electronically control-

led glue gun, the GlueFix 
2000, utilising a highly versa-
tile adhesive to fix virtually 
any type of material, is avail-
able from Steinel (UK) Ltd. 
GlueFix 2000 is a low-cost, 

thumb-operated  glue  gun 
ideally suited to domestic, 
craft and' DIY use. There are 
numerous applications where 
a strong, permanent joint is 
required quickly without hav-
ing to wait several hours for 
glue setting. 
In addition, the gun can be 

supplied with  a range of 
different nozzles to control 
the flow rate of the glue and 
the width of the glue string. 
GlueFix 2000 is comfortable 

and cool in use and has a 
built-in  work-top  stand. 
Steinel manufactures its own 
heater and glue control com-
ponents, ensuring long life 
and high reliability. 
Transparent,  all-purpose 

glue sticks are available in a 
number of different sized 
packs, and are suitable for 
glueing  most  materials 
including  leather,  stone, 
metals,  ceramics,  plastics, 
wood and cardboard. 
Setting time is from about 

30 seconds, depending on the 
materials, and the glue is also 
suitable for use as a sealant 
around non-pervious mater-

ials such as glass window 
panes. The melting point of 
the adhesive is approximately 
180°C, so a high degree of 
permanence is ensured. 

Steinel UK Ltd, 17 Reddicap 
Trading Estate, Sutton Cold-
field, W Midlands Tel (021)378 
2820. 

OSCILLOSCOPES LEAFLET-
New from Gould Design & 

Test Systems is an 8-page full 
colour leaflet on the 4030 and 
4035 20MHz dual-trace digital 
storage oscilloscopes. 
Fully illustrated, the leaflet 

provides  a comprehensive 
guide to both instruments. 
Also included is a section 

on applications as well as a 
detailed technical specifica-
tion and a list of optional 
accessories. 
The leaflet is available free 

of charge on application. 

Gould  Design  &  Test 
Sytems  Division,  Roebuck 
Road, Hainault, Ilford, Essex. 

NEW BROCHURE 
Light-sensor ICs and Hall-

effect sensor ICs are the 
subjects of a new 20-page 
A4 brochure from Sprague 
Electric. 
The  light-sensors  de-

scribed are an ultra-low cost 
opto-electronic switch, and 
precision replacements for 
photocells and phototransis-
tors. 
Hall-effect devices detailed 

cover digital switches and 
linear-output  sensors,  and 
are preceded by a 5-page 
introduction on the applica-
tion as well as the origins of 
these  precision  magnetic 
components. 
Entitled  'Sensors',  the 

brochure is available free, on 
application to Sprague Elec-
tric. 

Sprague  Electric  (UK) 
Limited, Salbrook Road, Sal-
fords, Surrey RH1 5DZ Tel 
Honey (02934) 5666. 

SEALED FLATPACK RELAY 
A sealed version has been 

added to the range of Feme 
FTA flatpack relays available 
from Quiller Components Ltd. 
The new relay, type FTH, is 

completely sealed with inert 
gas and has been designed to 
allow for minimum possible 
spacing between printed cir-
cuit boards.  It features a 
single-pole C/O contact cap-
able  of switching  10A at 
240Vac. 

Contact material is silver 
cadmium  oxide;  maximum 
switching power with a resis-
tive load is 2200 VA. 
Sealed FTA flatpack relays 

offer 4KV-8mm insulation as 
standard,  and  are  ideally 
suited for flow soldering and 
immersion washing applica-
tions. 

Quiller Components Ltd, 85 
Stanley Road, Bournemouth 
BH1 4SD Tel (0202) 303424. 
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REGULATORS 
LM317T Plastic T0220 variable  £1.00 
LM317 Metal  £2.20 
7012 Metal 12v lA  £1.00 
L036 T03 Metal 12 L037 15v  ea 50p 
7805/12/15/24 plastic  50p 
7905/12/15/24 plastic  50p 
0A3085 T099 Variable regulator  £1.00 
LM72314 dil  50p 

EPROMS/PAEMORIES 
27128-300nS  £18.00 
2764 INTEL/FUJITSU 300ns £6.50 250nS  £7.00 
2716 EX EQU1PMENT£2  10/£17.00 
2732A-3 NEW £3.50 EX EQPT  £2.50 
2102 500ns AMD 80p  10/£5.00 
2114 EX EQPT 80p 4116 EX EQPT  80p 
4164-150nS £4 MC6810P  £1.00 

POWER TRANSISTORS 
TI P141,142,147 Lies TI P112,125,428  2/£1.00 
TIP35E3 £1.30 TIP35C  £1.50 
SE9302 100V 10A DARL SIM TIP121  2/£1.00 
2N3055 Motorola  50p 5/£2.00 
2N3055 Ex eqpt tested  4/£1.00 
MJE3055, MJE2955 equ iv  ea 50p 
2N5302 NPN 30A 60V SIM 2N3771  80p 

DISPLAYS 
Futuba 4 digit clock fluorescent display 
FLT-02-8 also 5-LT 16  £1.50 
Futuba 8 digit calculator fluorescent 
display OCT-01-3L  £1.50 
LCD Clock display 0.7" digits  £3.00 
Large Clock display 1" digits  £3.00 
7 seg 0.3" display comm cathode  30p 

MISCELLANEOUS 
STAINLESS STEEL HINGES 14.5" BY 1" OPEN 
£1.00 each   10/£7.00 

QUARTZ HALOGEN LAMPS 
A1/216 24v 150w  £2.25 
H1 12v 55w (car spot)  £1.25 

WOUND POT CORES 
with adjuster unused 
RM7 LA4245  3/£1.00 
RM8 LA4344  2/£1.00 

MAIN TRANSIENT SUPPRESSORS 245V  3/£1.00 
TOK KEY SWITCH 2 POLE 3 KEYS 
ideal for car/home alarms £3 £100+  £2.00 
12v 1.2w small wire ended lamps 
fit AUDI/VW TR7 VOLVO SAAB  10/£1.00 
14v 0.75w M ES lamps  8/£1.00 
Heat shrink sleeving pack  £1.00 
PTFE sleeving pack asstd colours  £1.00 
250 mixed res diodes, zeners  £1.00 
Mixed electrolytic caps   100/£2.00 
ITT CABS RECORD/PLAY AM P+cct  £2.00 
Stereo cassette deck  £5.00 
Stereo cass R/P head  £2.50 
Mono head £1 Erase head  50p 
Thermal cut-out 50'C, 77'c or 85'c  70p 
Thermal fuse 121'C 240v 15A  5/£1.00 
Vero pins fit 0.1" Vero   200/£1.00 
Double sided PCB pins   200/£1.00 
T0220  Micas  +  bushes  10/50p  100/£2.00 
TO3 Micas + bushes  10/50p 
RELAYS 240v AC coil PCB mounting 
2 pole changeover £1 3p01e c/o  £1.00 
Varley 24v dc 4p c/o relay  80p 
Fig 8 mains cassette leads  3/£1.00 
KYNAR wire wrapping wire 2oz reel  £1.00 
PTFE min screened cable  10m/£1.00 
TOKIN MAINS RFI FILTER 250v 15A  £3.00 
TDK MAINS RFI FILTER 115v 15A  £1.00 
IEC CHASSIS PLUG/RFI FILTER 10A  £3.50 
Epoxy potting compound 500g  £2.00 
Mercury tilt switch small  £1.00 
Min rotary sw 4p c/o 1/8" shaft  2/£1.00 
Thorn 9000 TV audio o/p stage  2/£1.00 
10m7 CERAMIC FILTER. 50p  100/£20.00 

6m CERAMIC FILTER  50p 
240v AC FAN 4.6" SQUARE NEW  £5.50 (£1) 
240/115v AC FAN 4.6" SQ NEW  £7.00 (£1) 
12v DC Brushless fan reversible 
2.5" sq 2" deep QUIET  £9.00 
KLIPPON terminal block EKS 12/4 
12way 20A term block  3/£1.0 

BELLING-LEE 12way block L1469  4/£1.00 
POTENTIOMETERS short spindle 
2k5 10k 2m5 Lin  5/£1.00 
500k lin 500k log long spindle  4/£1.00 
40KHZ ULTRASONIC TRANSDUCERS 
EX-EQPT NO DATA  PA1R£1.00 
STICK-ON CABINET FEET  20/£1.00 
TO3 TRANSISTOR COVERS  10/£1.00 
TRANSISTOR MOUNTING PADS TO5/T018 £3/1K 
DI L REED RELAY 2 POLE N/O CONTACTS  £1.00 

RECTIFIERS 
120v 35A stud  50p 
12FR400 12A 400v small stud  4/£1.50 
8Y127 1200V 1.2A  10/£1.00 
8Y254 800v 3A  8/£1.00 
BY255 1300v 3A  6/£1.00 
lA 800v bridge rectifier  4/£1.00 
6A 100v bridge  50p 
10A 600v bridge  £1.50 
15a 100v bridge  £1.50 
25A 200v bridge  £2 ea.10/£18.00 
25A 400v bridge £2.50   10/£22.00 

S C Rs 
M CR72-6 400v £1 BTX95 800V 15A  £1.30 
BTX95 800v 15A  £1.50 
35A 800v stud  £2.00 
70A 500v large stud  £3.00 
MCR106 equiv 4A 400v 40p ea  100/£20.00 
2N5061 800mA 60V TO92  4/£1.00 
TICV106D .8A 400v T092 3/£1   100/£15.00 
MEU21 Prog unijuncfion  3/£1.00 

TRIACS   diacs 25p 
TXAL228 8A 400v isol tab  2/£1.00 
25A 800v ex eqpt tested  £1.50 

CONNECTORS (EX EQPT price per pair) 
'D' 9 way £1; 15 way £1.25; 25 way  £2.00 
37 way £2; 50 way £3.50; covers 50p as 

NEW 25 way PCB SKT  £1.00 
D9 PCB PLUG 90 deg  £1.50 
0.1" double sided edge connector 32 way 
ideal ZX81/SPECTRUM  £1.50 

0.1" d/sided pcb plug 24+25 way  £1.50 
2 pole sub min connectors ideal radio 
control R5466/472/488/343  5 pairs/£2.00 

IDC CONNECTORS 
25 WAY 'D' PLG/SKT 37 'D' PLUG  ea £2.00 
20 WAY SOCKET (BBC USER PORT)  £1.00 
26 WAY SOCKET (BBC PRINTER)  £1.50 
34 WAY SOCKET (BBC DISC DRIVE)  £2.00 
40 WAY SOCKET  £2.00 

IDC CARD EDGE CONNECTORS 
D/S EX•EQPT 
34 WAY (FITS DISC DRIVE PCB)  £3.00 
40 WAY (FITS CENTRONICS 739 PCB)  £3.00 
50 WAY  £3.50 

WIRE WOUND RESISTORS 
W21 or aim 2.5W 10 OF ONE VALUE FOR  £1.00 
1R0 2R0 2R7 3R9 5R0 lOR 12R 15R 18R 20R 27R 33R 
36R 47R 120R 180R 200R 330R 390R 470R 560R 68OR 
82OR 910R 1K 1K15 1K2 1K3 1K5 1K8 2K4 2K7 3K3 10K 

W22 or aim 6 watt 7 OF ONE VALUE for  £1.00 
R22 1R5 9R1 lOR 12R 2OR 33R 51R 56R 62R 120R 180 
270R 390R 560R 620R 1K 1K2 2K2 3K3 3K9 10K 

W23 or sim 9 watt 6 OF ONE VALUE for  £1 

R22 1R0 3R0 6R8 56R 62R 100R 220R 270R 390R 680R 
1K 1K8 10K 

KEYTRON ICS 
332 LEY STREET, ILFORD, ESSEX 
Shop open Mon-Sat 10am-2pm 
TELEPHONE: 01-553 1863 

W24/ aim 12 watt 4 OF ONE VALUE for  £1.00 
R50 2R0 1OR 18R 47R 68R 75R 82R 150R 180R 200R 
270R 400R 620R 820R 1K 
PHOTO DEVICES 

Slotted opto-switch OPCOA OPB815  £1.30 
2N5777  50p 100/£25.00 
T I L81 T018 Photo transistor  £1.00 
TI L38 Infra red LED  2/50p 
0P12252 Opto isolator  50p 
Photo diode  50p 6/£2.00 
MEL12 (Photo darlington base o/C)  50p 
RPY58A LDR 50p ORP12 LDR  85p 
LEDs RED 3mm or 5mm  12/£1 100/£6.00 
GREEN or YELLOW 3 or 5mm 10/£1  100/£6.50 
FLASHING RED 5mm  50p.1 00/£30.00 

DIODES 
1N4148  100/£1.50 
1S3740 Germanium  100/£2.00 
1N4004 or SD4 lA 300v  100/£3.00 
1N5401 3A 100V   10/£1.00 
BA157 lA 400V Fast recovery  100/£2.50 
BA159 lA 1000V Fast recovery  100/£3.50 

MULTI TURN PRESETS 
lOR 20R 100R 200R 500R  40p 
2K 5K 22K 50K 100K 200K 

IC SOCKETS 
8 pin 12/£1; 14 pin 10/£1; 18/20 pin 7/£1; 100/£12; 
lk/£80; 22/28 pin 25p; 24 pin 25p 100/£20 lk/£100; 40 
pin 30p; 1,6 pin 12/11 100/£6 

TRIMMER CAPACITORS small 
GREY 1.5-6.4pF GREEN 2-22pF  5 for 50p 
GREY larger type 2-25pF  5 for 50p 

SOLID STATE RELAYS 
NEW 10A 250v AC 
zero voltage switching 
control voltage 8-28v DC  £2.50 
VARIAC 0 to 130v 6A new uncased  £6.00 

POLYESTER/POLYCARB CAPS 
10n/15n/22n/33/47n/68n lOmm rad  100/£3.00 
100N 250V radial lOmm  100/£3  1000/£25.00 
1v 250v C280  5/£1  100/£10 
1v5 P/carb 15mm rad  100/£5 (£1) 
2v2 160v rad 22mm  100/£10 (£1.50) 
470n 250v AC X rated rad  4/£1.00 
33n 250v AC X rated rad 15mm  10/£1 
10n 250v AC X rated rad lOmm  10/£1.00 
100n 600V SPRAGUE axial 10/£1  100/£6.00 

BEAD THERMISTORS 
GLASS BEAD NIC Res (e, 20'c  80p 
250R 1K2 50K 220K 1M4 
R53 THERMISTOR  £2.00 

BEAD TANTALUM CAPS 
47u 3V 68u 6V 12/£1  100/£6 

2u2 20V 8/£1  100/£8.00 

SMALL AXIAL CERAMIC CAPS 
50V 
15p 18p 22p 27p 33p 47p 68p 82p 470p in 10n(25V) 

100/£3.00 

MONOLITHIC CERAMIC CAPS 
100N 50v 100/£5 lON 50V  100/£3.00 
470N 50V 100/£7 1uF 50V  100/£8.00 

STEPPER MOTOR 4 PHASE 2 
9v WINDINGS 
£3.50  10/£35.00 

MIN ORDER £2.50  OFFICIAL ORDERS WELCOME 

UNIVERSITIES COLLEGES SCHOOLS GOVT DEPARTMENTS 

P&P AS SHO WN IN BRACKETS (HEAVY ITEMS) 
50p OTHER WISE (LIGHT ITEMS) 

ADD 15% VAT TO TOTAL 

ELECTRONIC COMPONENTS BOUGHT FOR CASH 
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NEWS DESK 
Robotics Workshop 
Robotics Workshop is to 

open at 121 lfield Road, Lon-
don, SW10 as a showroom for 
the  many  emerging  small 
robots which, of course, are 
primarily used in education 
and training. There will also 
be other robotic devices and 
some components. The hope 
is that  it will  become  a 
meeting place for those inter-
ested generally in robotics. 
The Workshop is sponsored 

and  funded  by  The 
Entryphone  Company  Ltd, 
and their managing director, 
Gordon Ashbee, will be tak-
ing a very keen interest. He is 
especially  looking  for  all 
those designers of robots and 
other devices that they are 
developing, be it in their 
factory, garage, or kitchen! 
Do ring him on 01-373 8571, or 
go along and take a look. 

LADOR 
As a follow-up to RJ Red-

ding's Modems article in last 
month's Radio & Electronics 
World, the ideas below should 
prove stimulating to anyone 
who found his proposals for 
local data transmission of 
interest. 
To encourage participation, 

particularly in the writing of 
suitable programs and the 
development of simpler hard-
ware, the following outline of 
the intentions of a group in 
the Thames Valley is made 
available and comments are 
invited. 
This  note  outlines  the 

intentions and projection for 
trials of a local data service 
for  experimental  use  on 
amateur frequencies. 
1. Object 
Local Area Data on Radio 

(LADOR for short) is a radio 
operated service for receiv-
ing  local news by simple 
apparatus, either at home or 
in a motor vehicle with only 
limited or no interaction. It 
appears to differ very con-
siderably from normal data 
transmission of the 'one-to-
one' type — where security 
and accuracy are vital. A 
practical demonstration on 
amateur frequencies could 
lead to an application for 
Band I or III frequencies for a 

social  and/or  commercial 
system. 
We need to evolve and 

prove an operating system, 
and a main purpose of this 
note is to get the necessary 
software explored and pro-
duced. 
2. Basic Philosophy 
For an 'open' system of 

freely available information 
or data of interest only to 
certain users, passwords and 
access or security arrange-
ments can be avoided. Recep-
tion into a memory for subse-
quent perusal or printing off-
line avoids format problems, 
and allows high speed opera-
tion, eg 1200 baud, which in 
turn  means that repeated 
transmission  can  confirm 
accuracy without the need for 
two-way communication. The 
concept of LADOR should 
exploit these and avoid ties 
with any computer language. 
The transmission would be 

from and to callsigns plus an 
unknown audience including 
'mobiles' in an area, eg 10 mile 
radius.  We  should  refrain 
from  the term  'broadcast' 
because it poses legal and 
licence questions, but if it can 
be  shown  to  work  by 
amateurs, it could extend to 
local broadcasting stations, 
etc, and claim the status of a 
service. 
Practical  success  and 

experience could justify the 
allocation  of  frequencies 
vacated by TV in Bands I and 
III, and this should be a prime 
aim of the exercise. 
3. Procedure 
It is suggested that LADOR 

be transmitted as a series of 
blocks,  eg  256 characters 
complete with a checksum. 
The first will be the title and 
index and therefore have a lot 
of blank space, and the last 
one may not be full but would 
end with the sender's call-
sign. 
Receiving software could 

then use the checksum and 
note which blocks are cor-
rect. Two full transmissions 
could be standard procedure 
and a purpose of the software 
would be to assemble from 
the two transmissions the 
best copy for perusal, and to 
list the blocks which are 

incorrect. 
Back-transmission if avail-

able, or a telephone, could be 
used for queries or responses 
to the contents if essential. 
An identification system for 
the blocks, as used on tapes 
and floppies, would be advan-
tageous for queries and cross 
referencing. 
4. Hardware 
Initially the system would 

use 300 and 1200 baud mod-
ems and a computer with 
serial interface, but it is worth 
noting that there is consider-
able scope for novel items of 
hardware, eg a unit to take the 
audio signal and put it into the 
memory of the machine in a 
simple manner, particularly 
for the individual who only 
wants to receive and has a 
word processor in his display 
unit. 
Similarly reception of data 

requires little more than a 
direct conversion chip and a 
crystal for receiver tuning. 

US Navy buys British 
The United States Navy has 

placed a contract with Mar-
coni Communication Systems 
Ltd of Chelmsford, UK, valued 
in excess of US $1 million to 
upgrade and add receiving 
facilities to the containerised 
ship communication system 
that the company supplied to 
the US Navy 18 months ago. 
This containerised system 

has been used for trials both 
ashore and afloat as part of 
the US Navy High Frequency 
Radio programme. The suc-
cess  of  these  trials  was 
instrumental  in  Marconi 
receiving a recent contract 
for ICS 3 communications 
equipment, now designated 
AN/URC-109, for the new US 
Navy  LHD-1  amphibious 
assault ship. 
The new facilities provided 

by this latest contract will 
allow further more advanced 
trials to take place, with the 
containerised  equipment 
operating  as  a reference 
system. 

Mobile data system 
Plessey  Controls  have 

announced an order for an 
innovative system to signifi-
cantly improve communica-

tions  associated  with  the 
running of the Control Termi-
nal at Port Rashid, Dubai. 
The system is based upon 

mobile data terminals which 
are to be installed in straddle 
carriers, and which communi-
cate with the central opera-
tions computer directly by 
sending and receiving data 
over the port's radio system. 
Previously,  all  container 

movements on and off ships, 
in and out of the storage park, 
and in and out of the dock 
gates  were  recorded  by 
means of the driver calling 
details of box numbers and 
locations over a voice radio 
transceiver,  or  by  paper 
exchanges. 
Increased  container 

throughput has put pressure 
on the latter methods, and 
Plessey Controls were able to 
offer a flexible and competi-
tive solution to make the 
control of vehicles and com-
puter record updating vir-
tually instantaneous. 
The compact mobile termi-

nals are capable of sending 
and receiving routine coded 
messages,  formatted  text 
messages and even graphic 
maps and diagrams. 
Message transactions take 

less than one second, and 
sophisticated error correc-
tion techniques ensure that 
information is received first 
time, every time, without the 
mistakes that always arise in 
voice and written messages. 
This is of vital importance to 

efficient  container  yard 
operations, where the experi-
ence of mislaying boxes can 
be expensive and embarras-
sing. 
The system in Dubai will be 

enhanced further by the use 
of compatible hand-portable 
data terminals working on the 
radio system, with increased 
computer access facilities to 
permit  operational  trou-
bleshooting by senior per-
sonnel. 
Successful mobile data sys-

tems are already in service in 
North America, Hong Kong, 
Sweden and the United King-
dom, with further applica-
tions due to go into service 
shortly  in  Belgium  and 
Australia. 
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'10.8 dbD Gain (144-146 mhz 1kvi) 

R WITHERS u"°R-''D 
COMMUNICATIONS YU' 
584 HAGLEY ROAD WEST, OLDBURY, WARLEY 
B68 OBS (QUINTON, BIRMINGHAM) W. MIDS. 
Tel: 021-421 8201/2 (24 HR ANSWERPHONE) 

RWC SPECIAL OFFERS VISA 

PLEASE ASK ABOUT THE RWC CREDITCARD AVAILABLE NOW VIA LOMBARD TRICITY 

INSTANT  FINANCE  AVAILABLE  TO  ALL 
LICENCED AMATEURS SUBJECT TO STATUS. 
SAE WRITTEN DETAILS 

‘,4 Y1'14ANSCEIVERS & RECEIVERS- BEST BUYS 
pa p 

Yaesu FT203R Handheld from  £149.00 £2.00 
Yaesu FT290R World Best Seller. Free listen on input mod  £279 £2.50 
Mutek front end fitted instantly at  £35.00 or with 290 £309.00 £2.50 

Hamaster FM 2025-25w 2mtr mobile  £179.00 £4.00 
FDK Palm II-Ex Demo 6CH 2mtr H/H  £119.00 £2.50 

FDK Palm II-Ex Demo 6CH 70cm H/H  £119.00 £2.50 
Blazetone FM200-15w 2mtr PAT Shift  £129.00 £3.00 
Century 210-AM-FM-SSB Digital 

PLL SW Receiver 0-30mhz   £199.00 £5.00 

Kenwood/Trio TR3500 UHF/H/H  £199.00 £2.50 
Kenwood/Trio TR 7950 45W Mobile  £319.00 £5.00 

xt.N. "RWC 
BEST SELLER" 

10 METRE FM 
UNMODIFIED £33.00 with 
RPT shift £58.00. All parts 
available seperately HURRY 
ONLY 30 left! Some seconds 
available,  please  phone 
Linears  + aerials  also 
available + all spares 

£47.50 
COMPLETE 

TRIED 
10-FM? 

Complete mod kit for LCL 2740 DNT 
M40 inc 2 x XTALS, 2 x c's XTAL filter 
full instructions (n £12.95 inc post. 

ACCESSORIES PART OF OUR EXTENSIVE 
RANGE ON OFFER Pap 

Once only special DNT 10 meter modified base station, mains supply £59.98 pp £2.00 

Our best selling 50kg loading - Kopek Straight Through Rotator  £38.95 £2.00 

Oskerblock SWR 200 maximum power 2kw. Normal price £59.95 
-3.5-144MHz only  £39.95 £2.50 

SPECIAL OFFERS ON YAESU 
FT79OR + Nicads + Charger 

+ free HB9CV 70cms 
£279.00 inc post 

FT708R + Nicads, Case, Charger 
+ free HB9CU 70cms 
£199.00 inc post 

FTV707 + 2mtr Module complete 
(usable on most Yaesu HF tranceivers) 

£159.00 inc post 
PRICES ARE GOING UP - OURS ARE COMING DOWN! 

ANTENNAS - REMEMBER IT'S THE ANTENNA THAT MAKES THE STATION! 
Sun KG-144 Triple 5/8 Base  £29.95 £3.00  HB9CV from the company that first made them in the UK. (Don't settle for cheaper immitations) 

+ All Tonna & 
Hoxin 8/8 Mobile 88  SPECIAL £16.50 £2.00  2mtr HB9CV  £6.99 £2.00  Jaybeam in stock 
Sun Double 5/8 KG5 Mobile  SPECIAL £11.50 £2.00  70cm HB9CV  £5.99 £1.00  FREE 
Hoxin DC Grounded  SPECIAL £10.50 £2.00  10mtr HB9CV  £29.50 £3.50  Advice  on  your  Antenna 

requirements 

It's here at last' 
ARM 9ele "TRACTOR BEAM" 

'The Strongest Beam in the World! 

1 : t IE 5 IE IIR IR E I-I  'Unique Boom & Element 

Construction - so simple! 

"Have a QS° on one at our shop" 

Posidrive screwdriver needed for assembly 

'This antenna represents the latest technology in 

Yagi beams, can be used portable & phasing kits 

available. (6 £12.50 extra (fits most 2mtr beams) 

All this for £29.80 p&p £3.00 Ile cei: 09.80 p&p £3.50 
SAE for details or see forthcoming reviews 

WANTED URGENTLY 
Used equipment, working 
or not, we pay top prices 
for radios & accessories 
in good condition. Ask 
about  our  commission 
sale scheme. 

FM 

AM 

REVCO RS 2000E 
VHF-UHF SCANNER 

RWC EXCLUSIVE 
* 70 Memories + any limit scan 
*AM-FM (Narrow Band) selectable 
* Large Clear Red LED Readout 
* Push Button Keyboard (No plastic Fil m) 
*Various Models at Prices to suit your 
Pocket. SAE details please 
*GAS-FET Front End Models Available 
*12v DC + Mains PSU Built-in 
* Plus many, many more facilities 
* All models include air, marine 
* 2mtr & 70cm bands 4- + + 
Standard model  £259.00  P&P 
Extended model  £279.00  £3.00 
(60-179-380-520mhz) 

RWC HAVE THE TECHNOLOGY!! 

NOW, listen to all sorts of interesting 
activities! Including the   

FL IE/q 441 C11-1 

A WIL IP NI.J FIrI E  

k THE NEW PORTABLE 
ANTENNA THEY 

T E N N IR  ARE ALL 
TALKING 
ABOUT! 

Due to increased 
production - 
2Meter Travelling Jin >...- /-
Now Only 
£7.95 
£1.00 Post  70cm version 
& Packing. £6.95 p&p 50p 
We are confident 
you will be happy 
with your Travelling 
Jim, if you are not 
you can return the 
Antenna (Within 7 
days) for full refund. 

vr-1- 4 

2 metre kit 
available 
£4.75 
+75p 
P+P 

Overseas customers welcome. 
We speak German & Japanese. 
Import/Export no problem. 
Please telephone during working 
hours or 

Telex 334303 TXAGWM-G 

Don't Forget We stock almost all Power Transistors/Modules for amateur radios which we import ourselves proving we 
mean business when it comes to service back-up! - Phone us for your requirements.Part exchange welcome. 
Please send a SAE for any information you require and our latest s/h list. Full demonstration facilities. E & OE 
Why not visit our shop, Junction 3, M5, 2 mins along the A456 towards Birmingham. We promise your visit will be worthwhile 
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R WITHERS COMMUNICATIONS 
4  A SOLE DISTRIBUTORS FOR ARM PRODUCTS 

1INJ 7— E t\J IN./ 1=4 

RIIE IE I-1 
NIV=? ni 'Li F 1=3 IC T  

A.R.M. 
TRAVELLING JIM PORTABLE ANTENNA 

SEE MAIN AD FOR 
OTHER ARM PRODUCTS 

Travelling Jim is probably the most versatile 2m antenna available today based on the 
well known Slim Jim. This design produces a very low angle radiation and is ideal for 
portable use, it is small, light, simple in construction and easy to use. It has been tested 
in many locations on various rigs and is particularly useful for modern hand-helds or 
portables such as the F.T.-290-R etc. The aerial comes complete with 4mtrs of cable and 
is pre-tuned for convenience. During development this length of cable was found to be a 
convenient length for portable, but should it be necessary to increase the feeder length 
then remove the bottom black plug and slide the white sleeve up to expose the P.C.B. 
stub, note carefully the position of feeder connections, then un-solder and remove 
cable. Remember to slide black plug over new cable before soldering to board. Before 
making permanent connections V.S.W.R. adjustment can be made by moving coax up or 
down track and holding with tape until best position is found. It should not be necessary 
to deviate far from the original soldered positions in order to obtain satisfactory V.S.W.R. 

Please note: Coax plugs and connections account for many faults in antenna 
installation, it is therefore advisable to use a V.S.W.R. bridge when connecting a new 
antenna for the first time. The travelling Jim is primarily intended for portable low power 
use, where damage to the rig is unlikely. However, it is important to remember that 
objects in close proximity to a radiating element can cause an increase in V.S.W.R. This 
and or other influences can be harmful to equipment especially when using higher 
power outputs.  FOR OUTSIDE USE 

SMEAR BOARD 

WITH VASELINE 
/  OR OTHER 

PROTECTIVE COATING 

MAKE SURE WATER CANNOT 
ENTER HERE SMALL 

AMOUNT OF SEALER 

SUCH AS BLUE-TAC OR 

SILICONE RUBBER 

THIS PLUG UNLIKE 

OTHER END IS TIGHT 

FIT AND DOES NOT 

NEED TO BE REMOVED 
FROM SLEEVE 

ACCESS & 

£8.95 P&P INC A.R.C.L.A.YEC A R D 

IF REPLACING 

CO-AX NOTE POSITION 

AND KEEP CONNECTIONS 

SHORT 

REMEMBER TO 

SLIDE THIS PLUG 

OVER NEW COAX 
BEFORE SOLDERING 
TO BOARD 

70cm Version + Kits available 
TRADE & EXPORT ENQUIRIES WELCOME. 
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MOBILE RADIO   

ON THE MOVE! 
Nigel Cawthorne G3TXF 
details the changes that 
will result from the 

coming TV band closures 

VHF and UHF in the UK will never be 
the same again! Changes in the use 

of frequencies that are taking place in 
1984 will make this year a significant one 
in the history of the UK's radio frequency 
spectrum. 
A full 60MHz of bandwidth at around 

900MHz has been designated for the new 
cellular radio mobile service. Lower 
down the spectrum, the closure of the 
Band I and III TV transmitters in the UK 
will liberate about 70MHz of spectrum to 
civil users. Much of this too, will go to the 
mobile service.  Professional  mobile 
radio operators and users in the UK have 
never had it so good! 
The closing of the Band I transmitters 

will also, hopefully, bring some benefits 
for amateurs too, by way of a full and 
permanent allocation at around 50MHz. 

Cellular radio 
'Cellular radio' is not the name of a 

new local radio station serving the area 
around Wormwood Scrubs, but is a 
technique for solving the problems of 
frequency congestion for public mobile 
telephone service users. 
Traditional mobile radio telephone 

services use a central transmitter which 
covers a large area. One transmitter 
might cover a whole town. The numbers 
of frequencies available are limited and, 
in practice, the demand for the service 
has exceeded the availability of working 
channels. 
A mobile subscriber wanting to make a 

call has had to wait for what might seem 
to him a long time before getting the 

UHF TV Channels 

dialling tone. Once a frequency or pair of 
frequencies are occupied by the mobile 
and fixed station, the same frequencies 
cannot be re-used in the same area until 
the conversation is finished and the 
mobile subscriber 'hangs up'. 
Cellular radio will go some way to 

solving this problem by using a large 
number of small transmitters. Each 
transmitter will cover one 'cell'. The 
transmitters will be interconnected and 
controlled by computer so that a mobile 
station travelling from  one cell  to 
another will be automatically connected 
to the transmitter in the next cell. 
To create amobile telephone system in 

which the user (the person making the 
telephone call from his car) can hold a 
normal telephone conversation while 
transmitters and receivers are changing 
frequencies, requires a complex compu-
ter controlled operating system. The 
Mobile Telephone Switch Office (MTSO) 
will house the controlling computer for a 
number of cell sites. 
The great advantage to be gained from 

the cellular technique is that because 
the cell sizes are small (typically a few km 
across  in a town  area)  the same 
frequency can be re-used by different 
cells that are sufficiently far apart so as 
not to cause any interference to each 
other. This in turn means that more users 
can be making telephone calls from their 
cars without suffering the problem of 
frequency congestion, which for the user 
means having to wait for a line. Cellular 
radio leads to a more efficient use of the 
radio spectrum. 

Ch 60 Ch 61 Ch 62 Ch 63 Ch 64 ICh 65 Ch 66 Ch 67 Ch68 

Cellular frequencies and antennae 
The frequency bands allocated to 

cellular radio are just beyond the high 
end of the UK's UHF TV service (Figure 
1). Mobiles will be transmitting in the 
band 890-915MHz and base stations will 
be transmitting 45MHz away, in the band 
935-960M Hz. 
Mobile antennae for these frequen-

cies will be very compact. For 925MHz, 
the corresponding wavelength is about 
32cm, which means that a ;\./4 whip will be 
a mere 5in high! A 900MHz cellular radio 

Cellular radio 
mobile transmit 
890- 915 MHz 

CB: 934 MHz 

Cellular radio 
base transmit 
935- 960 MHz 

800  810  820  830  840  850  860  870  880  890  900  910  920  930  940  950  960 

MHz 

Fig 1 Showing the new cellular radio bands in relation to the high end of the UHF Band V TV channels 
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whip is only about a foot high. 
Cell transmitter stations will be using 

directional arrays made from high-gain 
collinears. A typical cellular radio base 
station antenna is about 3 metres in 
height and has about 17dB gain over a 
dipole, with a beamwidth of 60 degrees 
(see photo). 
Each cell station has to be individually 

designed and engineered to give the 
correct coverage; this requires detailed 
computer radio path predictions and 
study work to get the correct antenna 
configuration. At these higher frequen-
cies propagation is more restricted to 
pure line-of-sight than that at the lower 
VHF frequencies.  Highly  directional 
antennae of reasonably compact size 
become practical. 
The UHF CB channels at 934MHz are 

situated  within  the  20MHz  space 
between the two cellular radio bands and 
will experience very similar propagation 
conditions. The cellular radio frequen-
cies lie midway between the 435MHz 
(70cm) and the 1300MHz (23cm) amateur 
bands. 

Cellullar operators 
Two groups of companies are compet-

ing to install the first working cellular 
radio system in the UK. They are Cellnet, 
which  is a consortium  of  British 
Telecomm and Securicor, and Racal's 
special cellular radio company called 
Racal-Vodac.  The  Government  has 
granted each operator a licence which 
stipulates that they must be on the air by 
March 1985, and that they must provide a 
service coverage for 90% of the popula-
tion by 1990. 
The  Government  has  deliberately 

licensed two cellular radio operating 
groups in order to generate competition. 
Each group, although working to a 
common specification, is finding diffe-
rent technical solutions. Cell sizes and 
cell antenna configurations are impor-
tant to the design of the system. Cel !net 

Fig 2 

and Racal are each adopting slightly 
different techniques both as to the sizes 
of their cells as well as to the antenna 
configurations used. 

System compatability 
The two operating companies will have 

compatible systems, but their cell sta-
tions will be separate. Both groups are 
installing their first cell stations in and 
around the London area, as well as along 
the major motorways in southern Eng-
land and Wales. 
The installation programme will con-

tinue for several years, as each group 
increases its coverage area, but the 
initial rush is to get on the air with a 
working system as quickly as possible. 
The propaganda coup' of being the first 
operating group to have a true cellular 
radio system working will be consider-
able, even though the second team won't 
be far behind! 
Cell size and the location of the cell 

stations are important to the design of 
the system. 
A good deal of secrecy surrounds the 

exact location of cell stations, because 
each operating group has not only to find 
its own sites, negotiate access, and plan 
the antennae installations, but also get 
planning permission. 
In London there will eventually be a 

large number of cell sites. Cell 'splitting' 
will be a technique used. An original cell 
of say 5km across may be divided into 6 
further cells of about 1km each. This 
splitting technique will be used as the 
amount  of  traffic  on  the  system 
increases. Each of the smaller cells will 
be using lower powered transmitters 
than the original cell. Expansion of the 
network will include adding new stations 
where none previously existed, as well 
as splitting existing cells down into 
smaller cells. 
The commands from the cell site and 

the requests from the mobile station will 
be transmitted as data over the radio link. 

UK  VHF TV Channels: system 'A' 405 lines 

This will not be audible to the user. As 
well as establishing working frequen-
cies, mobile identification sequences 
and exchanging number information, the 
data transmitted to the mobile will 
include a command that sets the power 
level of the mobile according to the 
signal strength being received at the cell 
site. 
Keeping the power radiated to the 

minimum  necessary  for  satisfactory 
communication is also an important 
factor in being able to re-use frequen-
cies in other cell areas. The power output 
of  the  mobile  station  is remotely 
adjusted by the base station in 8 steps of 
4dB. The radiated power of a 10dBW 
mobile can be reduced by 32dB down 
to -22dBW or about 50 milliwatts when 
operating very close to the cell site. 

Cellular growth 
Predictions (or are they just optimistic 

sales projections?) indicate that there 
could be up to 500,000 cellular radio 
users by the end of the decade. Whatever 
the number of end-users of cellular radio 
networks, the frequencies between 890 
and 960MHz will be subject to a level of 
professional mobile radio activity never 
seen before! 
While some mobile radio manufactur-

ers are getting ready for the 900MHz 
cellular expansion, others are looking at 
the equally significant changes that are 
about to take place at the lower end of 
the spectrum. At the end of 1984, Band I 
and III TV transmitters will close down in 
the UK, leaving two large pieces of 
spectrum (41-68MHz and 174-225M Hz) 
without any UK TV signals after nearly 
three decades of continuous transmis-
sion in these bands. 
New mobile services will take up most 

of the liberated Band III TV frequencies 
(Figure 2). Special precautions will be 
necessary on these ex-TV frequencies 
because many of the UK's neighbours 
will still be transmitting TV signals in 

Ch 6 Ch 7 Ch 8 Ch 9 Ch 10 Ch 11 Ch 12 Ch 13 
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Showing how the TV channels are to be 
re-used for professional mobile services 

S=simplex working M=mobiles B=base stations 
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Elevation showing how some of the nine cellular radio 
stations might be placed on the roof of a building. 
The transmitter and receiving equipments are housed in 
a small roof mounted cabin. 

these bands for years to come. Problems 
of possible mutual interference between 
mobile users in the UK on these 
frequencies and the television broad-
cast services in other countries are 
being carefully studied by the DTI and 
overseas broadcasters. 

Transmitter turn-off 
The BBC and IBA will be turning off 

their transmitters on these frequencies 
for the last time around the end of 1984. 
These new frequencies are eagerly 
sought by mobile radio interests in order 
to relieve some of the congestion 
suffered by private and utility mobile 
radio systems at present using VHF. 
The release of Band III for the mobile 

radio service will allow the FM broadcast 
Band II to be cleared of mobile radio 
services operated by the Home Office 
and the utilities (eg Gas and Electricity 
Boards, the AA etc) that are currently 
using part of what is otherwise a 
broadcast band. By 1995, the whole of 
Band II 87.5-108MHz will be an exclusive 
broadcast band in the UK. 
The Government published several 

proposals for re-use of the Band land Ill 
frequencies in a green paper in May 1984. 
The DTI has received an enormous 
number of replies and submissions as a 
result of this consultative document, 
which are now being studied by the 
Radio Regulatory Department. 
Fingers are being kept crossed that a 

full and permanent six metre band will 
eventually be allocated to UK amateurs 

Plan showing approximate 
antennae layout. At this cell 
site nine high co-linear 
antennae are used. 
Reception is using space 
diversity. 

)e-

Fig 3 Layout for a cell site station. The exact layout and antenna 
configuration will vary with each cell site 

in the range 50-54MHz. The RSGB will 
have submitted a major document to the 
DTI in response to the Green Paper, and 
it can only be hoped the UK amateurs will 
soon be able to join the many other 
amateurs worldwide that are privileged 
to have a six metre band. 
With so much activity on other fre-

quency ranges, the professional mobile 
radio users are not showing so much 
interest in the Band I frequencies as in 
Band Ill. Propagation at these frequen-
cies is more subject to long distance 
effects than in the higher bands. Spor-
adic-E, or F2 conditions, which to the 
professional  mobile radio user are 
nothing but a nuisance, mean 'DX 
openings' for the amateur! 
Frequency is very much like time. 

Nature provides everyone with the same 
amount of it but countries make different 
uses of their frequency spectrum, in the 
same way that people make different use 
of the 24 hours of the day. The amount 
available is the same for everyone, only 
the uses to which they are put differ! 
The uses of major parts of the UK's VHF 

and UHF spectrum are about to be 
changed, changes that are brought 
about by the closure of TV transmitters 
and the ensuing re-allocation of fre-
quencies as well as the introduction of a 
national  cellular  radio  network. 
Although these two events are spaced at 
over 600MHz apart, they are both . very 
important and significant events for 
professional mobile radio and all other 
VHF/UHF users in the UK! IRBY' 

All1111111111111111116k 
Hitachi Oscilloscopes the highest quality  from £299 

the most competitive prices  + VAT 
Hitachi Oscilloscopes provide the quality and performance that you'd 
expect from such a famous name, with a newly-extended range that repre-
sents the best value for money available anywhere. 

V-212  20MHz Dual Trace 
(illustrated) 

V-222  20MHz Dual Trace 
V-203I-  20MHz Sweep Delay 

V-353F  35MHz Sweep Delay 
V-422  40MHz Dual Trace 
V-650F  60MHz Dual Timebase 

V-209 
V-509 
V- 1050F 
V-1100 
V-134 
VC-6015 
VC-6041 

20MHz Mini-Portable 
50MHz Mini-Portable 
100MHz Quad Trace 

100MHz DMM/counter 
10MHz Tube Storage 

10MHz Digital Storage 
40MHz Digital Storage 

Prices start at £299 plus vat (model illustrated) including a 2 year warranty. 
We hold the complete range in stock for immediate deliver\ 

For colour brochure giving specifications and prices ring (0480) 63570 
Thurib-Rellech, 46 High Street, Solihull, W. Midlands, 1391 31-13 
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COMPUTING   
ATTENUATORS   
By Jeff Howell G4BXZ and Brian Kendal G3GDU   

One of the simplest circuits regularly 
used in electronics is the resistive 

attenuator. In its simplest form this only 
uses three, four or five resistors, yet it 
may be used either to reduce a signal 
level or to match two circuits of unequal 
impedance. 
There are two common types of 

attenuator: the 'T' and the 'PI', each of 
which may be constructed in unbalanced 
or balanced configuration. 

In low power circuits there is little to 
choose between the alternative forms of 
attenuator, but at higher power levels 
the dissipation of the resistors must be 
considered. 
In such circumstances the T would be 

the preferred configuration, since in the 
PI the majority of the input power would 
be absorbed by the single input resistor, 
whilst in the T circuit this will be shared 
by the input resistor(s) and the centre 

Fig 1 Basic unbalanced 7' (top) and 'Pr (bottom) networks 

R in 

Z in 

R out 

R centre 

R centre 

Z out Z in 

parallel resistor. 
Resistive attenuator circuits are not 

frequency concious, but two factors 
should nevertheless be considered. 
Firstly, wire wound resistors possess 

inductance and should therefore be 
avoided whenever possible; certainly in 
RF attenuators. 
Secondly, at high frequencies the 

intercom ponent capacity will cease to be 
negligible and, unless careful layout and 
screening is employed, the signal may 
partially bypass the attenuator. 

Impedance matching 
By choice of suitable resistor values, a 

PI or T network may also be used to 
match two circuits. 
As may be expected this is a very lossy 

method  of matching,  but in many 
circumstances this may not be important. 
The  higher  the  impedance  ratio 
required, the greater will be the loss. 
If, however, the impedence ratio is low, 

say 75 to 500hms in an RF circuit, the 
losses may be sufficiently low to be 
compensated by the preceding or follow-
ing stages. 
Either PI or T networks may be used in 

series. This is particularly useful where a 
high attenuation or wide ratio matching 
is required, for it is then preferable to 
achieve the desired result in two or more 
stages. 

Single resistor 
In such cases it is common practice to 

use a single resistor to act as both output 
resister in one circuit and input resistor 
to the next. This must obviously be of a 

R centre 

R in  R out  R centre 

Fig 2 Balanced T (left) and 'Pr (right) networks. The earth connection may be omitted if desired 

Z out 
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COMPUTING ATTENUATORS   
value corresponding to the combination 
of the resistors which it replaces. 

Using the program 
This program calculates the necessary 

resistor values to construct impedance 
matching T or PI networks of various 
predetermined attenuation values, and 
prints the results in tabular form. 
The first action of the program after 

entering RUN is to cause a menu to 
appear on the screen. This invites the 
user to select the desired network from: 
1 Unbalanced T 
2 Unbalanced PI 
3 Balanced T 
4 Balanced PI 
This complete,  the  user  is then 

required to enter the input and output 
impedences of the required network, 
this being followed by: 
ENTER DB RANGE LOW, STEP, HIGH, 

which  defines the  lowest  required 
attenuation, the steps in the table and 
the highest required attenuation. 
For example: if the table is required to 

give resistor values for 6,9,12,15, 18 and 
21dB, this would be entered as: 6,3,21. 
The screen then clears and the table is 

printed, the heading of which reminds 
the user of the values of input and output 
impedances for which the resistor values 
given are valid. 
Should it not be possible to provide 

the impedance match defined with 
the attenuation requested, the legend 
'CONFIGURATION  NOT  POSSIBLE' 
will appear in the table. 
Below the table will appear the 

invitation to re-run the program which, if 
accepted, will return the program to the 
beginning. 

The program 
The first unusual feature of this 

program are the lines 30,40 and 50. There 
is no deep meaning in these—their task is 
merely to save typing later in the 
program. An excellent example of this is 
line 560: 
PRINT '1.UN'; B$; -̀T'; N$ 

which will appear on the screen as: 
1 UNBALANCED-T NETWORK 
These are followed by line 60, whose 

purpose is to limit the resistor values 
given in the tables to one place of 
decimals. 
Line 90 sets up the heading of the 

menu, while lines 110-130 cause the 
remainder of the menu to be printed by 
use of subroutines at 560, 580, 600 and 630. 
The appropriate selection is requested 
at line 140 and entered at line 150, and 
line 160 checks that a valid selection has 
been made. If the choice is outside the 
limits of 1 to 4, the program returns to 70 
and restarts. 
If a valid selection has been made, the 

screen is cleared at line 170 and the input 
and output impedances of the required 
network are requested at line 190 and 
entered at line 200. 

Net work 1 

Z in 

R in 

Z out of Net work 1 = Z in of Net work 2 

Fig 3a Combining 2 'T' networks (1st stage) 

Net work 2 

If out 

R centre 

10 REM ATTENUATOR PROGRAM 
20 REM J.M.HOWELL JULY 1984 
30 B$="BALANCED" 
40 N$=" NETWORK" 
50 0$=" OHMS " 
60 DEF ENA(R)=INT(10*R+.5)/10 
70 CLS 
80 PRINT 
90 PRINT TAB(3);"ATTENUATOR NETWORK DESIGN PROGRAM" 
100 PRINT 
110 FOR I=1 TO 4 
120 ON I GOSUB 560,580,600,630 
130 NEXT I 
140 PRINT TAB(3);"SELECT NETWORK 1-4" 
150 INPUT D 
160 IF INT(D) D OR D<1 OR D>4 GOTO 70 
170 CLS 
180 PRINT 

190 PRINT "ENTER INPUT AND OUTPUT IMPEDANCES-";O$ 
200 INPUT 1I,10 
210 IF ZI.0 AND Z0,0 THEN 240 
220 PRINT "IMPEDANCE MUST BE POSITIVE" 
230 GOTO 180 
240 PRINT 

250 PRINT "ENTER DB RANGE LOW,STEP AND HIGH" 
260 INPUT A1,A2,A3 
270 M S 
280 PRINT 
290 ON D GOSUB 560,580,600,630 
300 PRINT 
310 PRINT "ZIN= ";ZI;0$;"ZOUT= ";ZO;0$ 
320 PRINT 

330 PRINT "ATTN";TAB(6);"INPUT R";TAB(14);"OUTPUT R";TAB(24);"CENTRE 
340 PRINT " DB";TAB(7);0$;TAB(15)70$;TAB(25);0$ 
350 PRINT "   
360 LET R=ZI/Z0 
370 IF D.(3 THEN 400 
380 ZI=ZI/2 
390 VD=Z0/2 
400 RDA A=A1 TO A3 STEP A2 
410 IF A O THEW 490 
420 N=SQR(10 . (A/10)*R) 
430 H=N*2+R 
440 I=N 2-R 
450 ON D GOSUB 660,700,660,700 
460 IF R1,0 OR R2<0 OR R3<0 THEN 490 

470 PRINT 7A;TAB(8);F5tA(R1)7TAB(16);FNA(R2);TAB(25);FNA(R3) 
480 GOTO 500 
490 PRINT ;A;TAB(6);"CONFIGURATION NOT POSSIBLE" 
500 NEXT A 
510 PRINT 
520 PRINT "RUN AGAIN?  (Y/N)" 
530 INPUT A$ 
540 IF AS="Y" THEN 70 
550 STOP 
560 PRINT "1. UN";13$;"-T";N$ 
570 GOTO 640 
580 PRINT "2. UN";B$;"-PI";NS 
590 GOTO 640 
600 PRINT "3.  ";B$;"-T";N$ 
610 GOTO 640 
620 RETURN 
630 PRINT "4.  ";B$;"-PI";N$ 
640 PRINT 
650 RETURN 
660 R3=ZI*N*2/I 
670 R2=ZO*H/I -R3 
680 R1=ZI*H/I -R3 
690 RETURN 
700 R3=20*I/2/N 
710 R2=1/(H/I/Z0 -1/R3) 
720 R1=1/(H/I/ZI -1/R3) 
730 RETURN 

Z uut 
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Net work 1 

Z in 

PI in 

I 

PI centre 

• I. 

z PI out (Net work 1) + N in (Net work 2) 

Fig 3b Completed 2 stage 'T. network 

Network 2 

N out 

Line 210 checks that the impedances 
selected are both positive; if not the 
request is repeated with the warning 
'IMPEDANCES MUST BE POSITIVE'. 
A valid impedance selection permits 

the program to progress to line 250, 
where the limits and step of the 
attenuation  table  are  entered  as 
described earlier. 
The screen is then cleared and lines 

centre 2 out 

 • 

• 

280 - 350 cause the printing of the 
heading to the table. 
At line 370, the program looks at the 

original menu selection to determine 
whether a balanced or an unbalanced 
network has been chosen. In a balanced 
network, certain impedances are half 
those of an equivalent unbalanced 
network, this being taken account of at 
lines 380 and 390. 

Between  lines  400  and  500, the 
required resistor values for the table are 
calculated within a FOR - NEXT' loop, 
the calculation being repeated until all 
the requested values have been calcu-
lated. 
The formula used in this calculation 

will cope with any input/output impe-
dance  ratio.  However,  in  certain 
circumstances  this  could  lead  to 
answers including negative or infinite 
resistance values. 
Lines 410 and 460 are therefore 

included to eliminate such inpracticali-
ties,  and  indicate this  by printing 
'CONFIGURATION NOT POSSIBLE'. 
When the table has been printed, the 

choice of a further calculation is offered 
at 520. 
The remainder of the program com-

prises subroutines which have been 
mentioned previously. 

Postscript 
This is the third of our 'engineering' 

programs. By using this, you will never 
again have to delve through the text-
books to find component values for a 
resistive attenuator or matching net-
work, for the accuracy of the circuits 
constructed will be limited only by that of 
the resistors used. 

SOLDERING IN THE EIGHTIES 

During the past decade many advances have been made in 
the electronics field, with the exception of the basic 
necessity, the soldering iron. Does your iron have these 
advanced features? 
* One-handed operation of solder and iron 
* Light-weight — only 80G (2.80z) including solder 
* Solder and iron always together 
* Highest quality ceramic insulated element 
* Clear polycarbonate handle to check solder supply 
* Easy to refill — release spring clip at end of handle. 
Remove cap and insert refill. 

GPE SELF-FEED SOLDERING-IRON 
Soldering iron, 240v, 18w, fitted with 2.3mm dia bit. 
Complete with 4 metres of solder  £15.00 
Four solder refills (each containing 4 metres of solder) 

£2.48 
Replacement bits (long life)   £1 .20 each 
2.3mm, 3mm, 4.7mm — please state size required. All prices 
include P&P. Please add 15% VAT to order. 

GARDNER PRECISION ENGINEERING 
North Road, Woking, Surrey 

Tel: Woking 20722 

\ 
MO•1252 f4.1.77 M01251 0 

*Dual Trace 
/ elm V/DIV(10M112) 
e6kV FDA(M01252) 

PO Box 11 13ishoils 5tortford 
tlerts CM23 2XA Tel 0799 21489 
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RADIO & ELECTRONICS WORLD SUBSCRIPTION ORDER FORM 1 
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SMALL  Top  wire 

AERIALS  By Allan Grice G4PJG  

I t is a fortunate radio amateur indeed 
who can erect his antenna(e), without 
having to be concerned overmuch with 
planning consent and the feelings of his 
neighbours. The vast majority of us have 
to face and try to overcome various 
problems when dealing with what is 
probably the single most important area 
of the amateur station. 
Many of us are severely hampered 

regarding type and choice of antenna 
because of the kind of accommodation 
we occupy. The amateur who lives in a 
ground floor block of flats with no garden 
or roof access is probably the worst off, 
while at the other extreme there are a 
few lucky individuals with acres of land at 
their disposal to play around with. 
Somewhere in between these is 'Mr 

Average' with either a house or flat with 
some access to a garden/patio space. 
I was stirred to put pen to paper and 

write this because of the restrictions 
abounding at my own location which 
have caused me to spend many hours, 
albeit pleasant ones, at the drawing 
board attempting to devise the ideal 
antenna for my situation; a situation 
which is, no doubt, similar to that 
experienced by many others. 

Ample 
I occupy the whole ground floor or a 

large Edwardian house, which with the 
first floor comprises a building coverted 
into two flats. My shack is in the cellar 
and the overall garden size is about 11 x 6 
metres, with some additional 6 metres of 
narrow earth strip adjoining the path. I 
therefore have a continuous run of about 
17 metres: quite narrow, but ample 
space, as will be described, to enable the 
erection of a wire aerial provided end 
supports can be found — but more on that 
later. 
The area in which I live has many 

properties with leases and deeds which 
prohibit even the erection of external TV 
antennas, and my lease is no exception! 
In addition, the general layout of houses 
and gardens makes concealing aerials 
virtually impossible. 
When faced with such handicaps, and 

being conscious of the need to cultivate 
and maintain good relations, amateur 
radio-wise, with neighbours, it is easy to 
become despondent and turn one's 
thoughts to hobbies which can  be 
pursued  without  the  neighbours 
knowing! 
At this point it is as well to take heart 

from the thousands of other amateurs 
who have managed to overcome location 
problems and often work exotic DX at all 
hours, unknown to the outside world. 
You have got to realise at the outset 

that you cannot have everything. Try to 

flOrn & 20 m 1/4 71 radials 
tacked to fence 

with 0—pine 

Ti mber fence 

Mast lo wered 

Dural mast 

,PVC 

:144,41, 

  p)i) 
Ground 

settle for those areas of interest which 
most interest you or which can be 
combined in some way. Three or four 
antennae in close proximity to neigh-
bours' houses, especially in a small 
garden, is courting disaster in the form of 
receiving blame for any interference 
going, and in finding the planning officer 
at your door.  Remember that while 
verticals, dipoles, masts and towers may 
conjure up in your mind visions of choice 
morsels of juicy DX, to your non-
enthusiastic neighbour they will only be 
an eyesore, probably reminding him of 
Daventry Radio Station or suchlike. 
My main  interests lay with 80/20 

metres, with a mixture thus of inter-G 
and the working of more exotic stations. 
My requirement was for an antenna 

which would enable me to work on these 
bands and yet be generally low in visual 
impact. 
A conventional 80 metre dipole would 

hardly fit in the space available even if 
greatly bent. 
A trapped version for 80/20 would not 

fare much better, and in any case the 
resulting feeder would have been han-
ging directly outside a neighbour's 
bedroom window! In addition I would 
have needed two permanent supports. 

Satisfaction 
A trapped vertical would present no 

major problems, but I didn't relish laying 
out the sort of money on one of sufficient 
size and efficiency to reduce the obvious 
bandwidth problems when on 80 metres. 
In any case I wanted the 'real amateur's' 
satisfaction of building my own aerial. 
So, after consulting many references, I 

came to the conclusion that an 80 metre 
quarter wave in an inverted L̀' configura-
tion would best suit my needs. By means 
of an ATU I would also be able to get 
some results on 20m. 
Because of the overriding requirement 
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to lessen the aerial's visual impact, I 
reasoned that if the vertical portion 
could be made capable of tilting over 
then the whole setup could be lowered 
when not in use. 

Kind neighbour 
It is worth mentioning here that my 

upstairs neighbour had kindly agreed to 
my scaling a ladder (his!) to allow me to 
hammer a masonry nail into his wall just 
below the guttering. This allowed me to 
connect a length of fine nylon cord which 
supports the horizontal top wire of the 
inverted 'L'. 
Those with less luck would have to 

consider lashing some bamboo canes or 
similar unobtrusive rods together to 
support this part. 
For the vertical section of the antenna, 

which should be as tall as possible for 
best DX results, I purchased two 4 metre 
sections of 10 gauge (.125in) dural tube 
measuring  approximately 35mm  and 
37mm respectively. 
These tubes were drilled (use an 

electric drill as hand drilling 10 gauge 
dural seems to take all day), to allow for a 
.60 metre overlap, and the overlapping 
sections were polished with a round file 
and wire brush to ensure good electrical 
contact. 
To further ensure a snug fit, shims cut 

from old and lightweight alloy tubing 
were hammered into the overlaps, which 
had previously been bolted together 
with coach bolts. 
The alloy shims were cut long enough 

to allow 50mm or so to protrude over the 
tubing below. This protrusion of shim 
was then 'trapped' under a suitable 
jubilee clip, and this ensures further RF 
current continuity along the vertical 
section. All joints, bolts and overlaps 
were then liberally bound with plastic 
electrical insulating tape. 
In order to support the mast safely, 
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considering it would be unguyed, it was 
decided to use a separate 3 metre piece 
of galvanized scaffold pole concreted 
into the ground. 
A hole of about .75 x.75 metres and .60 

metre deep was dug into the far end of 
the earth strip. The scaffold pole was 
then driven into the base of the hole to 
about .30 metre depth, using a 6 kilo 
sledgehammer whilst standing on top of 
a step ladder (take care here and get 
someone to foot the ladder). 
I used a spirit level here to ensure this 

pole was vertical. 

Concrete base 
Then I mixed up three bags of pre-mix 

concrete and poured this into the hole 
around the scaffold pole. The top of this 
pole was then plugged to keep out the 
weather and the hole covered with PVC 
sheeting and allowed to set for a couple 
of days. 
The total weight of the concrete 

mixture is about 70-80 kilos and so 
provides ample support for a 7.5 metre 
(23/24ft) vertical mast of the gauge used. 
Once the concrete had set, two swivel 

scaffold clamps were attached to the 
scaffold pole as shown. At appropriate 
points on the base tube of the mast I 
applied thick insulation to insulate the 

dural radiator from the metal clamps. For 
this, condemned PVC garden hose was 
cut into long strips and wrapped spiral 
fashion around the tube, then secured 
with PVC tape. This should be done to at 
least 9mm thickness. 
The bottom insulated part of the mast 

was next placed in the lowest clamp and 
tightly fastened. 
Eight quarter-wave radials for 80m and 

two for 20m had been previously mea-
sured and cut from 18 swg copper wire. 
These were soldered to the outer braid 
of a 50ohm coaxial cable (running from 
the cellar shack via an air grille and then 
along the earth strip). They were tacked 
to the adjacent wooden fence with 
plastic headed drawing pins and were 
bent to fit the space. Each radial was 
spaced on the fence vertically about 
25mm apart. 

Conductor 
The previously bared centre conductor 

of the coax was then secured via the 
underside of a jubilee clip. The dural 
tube is best polished at this point to 
ensure good contact electrically. The 
jubilee clip should be tightened as much 
as possible and then the whole area 
should be liberally taped. 
Because one of the main causes of 

inefficiency of quarter wave verticals is a 
poor ground (high resistance) system, 
every effort has to be made to reduce this 
resistance. The radials will certainly help 
to do that, but popular theory has often 
suggested earth  rods also. Conse-
quently I hammered three 22mm x 1 
metre long copper plumbing pipes into 
the ground near the base of the vertical 
section. 
I had earlier soldered to the outer braid 

the ends of three heavy duty automobile 
starter cables. These can be obtained 
with a nut and clamp ready attached, and 
this enables a good connection to the 
copper pipes. All joints were again 
liberally taped with good quality PVC. 
Next the top loading wire which is used 

to bring the antenna to resonance on 80m 
was cut to about 13.5 metres (44ft), which 
with the 7 metres vertical section totals 
about 20.5 metres, or 68ft. This length is 
slightly over quarter wave, but the extra 
length compensates for the bend when 
using an inverted 'L' shape. 
One end of this was attached to the 

nylon supporting line and the other end 
bared and secured by a jubilee clip to the 
topmost section of the vertical. This 
again should be polished and liberally 
taped as with the feeder connection. 
All that remains is to put a ring spanner 

for the top clamp nut in your pocket and 
walk up the mast. Even though the aerial 
is relatively light the 10 gauge mast will 
feel heavy until the mid point is reached, 
so ensure a good grip and that the base 
clamp istight, and the base so positioned 
that about 150mm clearance will be 
present above the ground once raised. 

Once upright it will look to be about 30 
metres high, but this is not the time to be 
faint hearted — instead pull over the 
clamp and swiftly tighten the nut as tight 
as possible. Provided your measure-
ments of the top wire/nylon are correct 
you should have a nice neat Marconi type 
inverted 'L' with just a shade of slack on 
the top wire. 

Results 
Results with this aerial have been very 

satisfying, especially on 80m. CW is used 
exclusively, and this helps considering 
that the output power seldom exceeds 5-
25 watts — this is to reduce the 
interference risk, particularly to my 
upstairs neighbour. 
599 reports have been regularly logged 

from all over G and GM, and average for 
'near' Europeans has been 56/589. Best 
DX on 80m so far has been with UA9, 
when 579 was given for my 15 watts 
output. 
The layout of the garden means that all 

the radials but one run in the same 
direction. It is felt, in line with popular 
theory, that this makes the antenna 
somewhat directional. 
Indeed, this derectivity seems to be 

towards NW England, especially Lan-
cashire and the Fylde coast whence 599 
reports are regularly received from as 
low as 3 watts output. 
Considering the QRM/QRN on this 

band, it cannot be denied that such is an 
excellent result and does appear to 
confirm the radial directivity theory. 
On 20m with an ATU the results are 

down when compared with a good 
groundplane or dipole. Nevertheless, W 
has been worked with 5 watts output, and 
559 received from the east coast of 
America. So all in all this is a useful little 
antenna.  When  transmissions  have 
ended it is a simple matter to release the 
top clamp and slowly lower the mast. 
The greatest strain on raising and 

lowering is at the overlaps, so it is 
recommended that no less than 10 gauge 
dural and good quality coach bolts are 
used if much raising and lowering are 
contemplated. 

Conclusion 
In conclusion then, this project can 

produce a useful antenna which is 
relatively low in cost, simple to build and 
needing only a day or so to prepare. More 
importantly for those amateurs who are 
handicapped by small gardens, it can 
provide a useful means of 'getting out' to 
both local and more distant stations. 
Finally, because of the 'tilt over' 

facility, it is extrememly practical for 
those who live in areas where any sort of 
aerial is frowned upon. Such a facility 
must be useful in increasing the good 
name of amateur radio, and this is a most 
important point when public relations 
and the long term future and credibility 
of our hobby are considered. 
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'TORUS' 
An introduction to computer controlled Robots. 
This kit is easily assembled and utilises the 
motorized gearbox described below. Further 
details on request. 

MOTORIZED GEARBOX 
These units are as used in a computerized tank, 
and offer the experimenter in robotics the 
opportunity to buy the electro-mechanical parts 
required in building remote controlled vehicles. 
The unit has 2 x 3V motors, linked by a magnetic 
clutch, thus enabling turning of the vehicle, and 
a gearbox contained within the black ABS 
housing, reducing the final drive speed to 
approx 50rpm. Data is supplied with the unit 
showing various options on driving the motors 
etc. £6.115. Suitable wheels also available: 79mm 
Dia plastic with blue tyre, drilled to push-f it on 
spindle. 2 for £1.80 (limited qty). 3in dia 
aluminium disc 3mm thick, drilled to push-fit on 
spindle. 2 for 011p. 

111•CAD CHARGER PANEL 
1770 114mm PCB with one massive Varta Deac 57 
x 50mm 0 rated 7.2V 1000mAH and another 
smaller Deac 32x 35mm Orated 3.6V 600mA. The 
price of these Ni-cad stacks new is over £20. Also 
on the panel is a mains input charger 
transformer with two separate secondaries 
wired via bridge rectifiers, smoothing capacitors 
and a relay to the output tags. The panel weighs 
1kgm. All this for just £6.00. 

A recently purchased parcel of components 
contained some PCB's for radios/tape players. 
Five types are available: 

2908 Panel 147 x 38mm with 2 x TDA 1004 6W 
audio amp IC's not soldered in! so they can 
easily be removed. Also 1000/16, 1C00/10 x 2, 
470/16 elecs, ceramic discs, R's, also choke. (All 
easily removed) Stereo Amp? Only £3.00 (IC's 
cost £4 ea) 

2909 Another board which escaped the 
clutches of the flow solder machine - 103 x 
39mm, this is an RF panel with a TDA1200 FM/IF 
chip & uPC1176C noise canceller + R's & C's inc. 
tants. Chips cost around £8 together. Price for 
panel £2.110 

Z910 139 x 39mm, this panel has soldered in 
components - 1CA4503A and TBA651R, AM radio 
with IF amp. Probably complete RF section of 
radio as IF's and trimmers are on board. R's C's 
etc 12.50 

2911 L shaped board 125 x 35mm, looks like RF 
section of radio - BF194-5 etc + trimmers & IF's, 
but tuner is absent £1.00 

Z912 Same as 2909, only components have 
been soldered. £2.50 

Z913 Another L shaped panel 135 x 40mm with 
non-soldered components including: BC549C x 
2, 8C208 x 3, BF241 x 2, BF194, coils, trimmers, 
C's etc. £1.00 

VEROBOARD & RIBBON CABLE 
Discontinued lines, some at less than 1/2  price!! 
e.g. Dipboard 158 x 165mm £3.80; 26W Grey 
ribbon £4,5ux Red wirewrap wire 24AWG 12.501 
100m. Full details on List 18 

1 
1984/5 CATALOGUE 
84 page A4 size - Bigger. Brighter. Better,- more 
components than ever before! With each copy 
there's  discount  vouchers,  Bargain  List, 
Wholesale Discount List. Bulk Buyers List. Order 
Form and Reply Paid Envelope. 
All for just moon 
Winter Supplement due out November - Send 
large SAE for your free copy 

GREEN W ELD 
- The Pack People! 
More packs - more in them - more value, AM our 
packs contain brand new, markd full spec 
components at a fraction of the normal price and 
offer constructors the widest range of parts at 
the lowest cost. How do we do it? By buying 
manufacturers  end-of-run  and  surplus 
components. Because we purchase from many 
sources. we have an extremely wide range of top 
quality pans - too costly to sort hence the packs 
described below. Our larger packs are ideal for 
schools. groups or clubs. 

NEW PACKS: 
K524 OPTO PACK - a variety of single point and 
seven segment LEDs (incl dual types) of various 
colours and sizes, opto isolators, numicators, 
multi  digit  gas  discharge  displays,  photo 
transistors. infra red emitters and receivers. 
25 assorted £3.95 100 C14.95 250 £35 

K525 PRESET PACK - Big, Big variety of types 
and sizes - submin, min and std, MP, slider, 
multiturn and cerrnets are all included. Wide 
range of values from 20R to 5M 
100 assorted £6.75 250 £12.95 WOO £48 

(526 HEATSINK PACK - Lots of different sizes 
and shapes of heatsink for most diode and 
transistor case styles. A pack of 25 assorted 
including several large finned types - total 
weight over 1kg £5.50 100 £10.50 

K527 HARDWARE PACK-This has a large variety 
of Pb and self tapper screws from 2 0/2 op to 8 
O 11/4- also washers. some BA. metric and Whit. 
screws  plus  other miscellaneous brackets, 
captive nuts and bits and pieces. 
Ikg (up to 1000 pieces) £4 
3kg £9 10kg £25 

K528 ELECTROLYTIC PACK - All ready cropped 
for PCB mounting, this pack offers excellent 
value for money. Good range of values and 
voltages from 0.47µF to 1000µF, by to 1005. 
100 £3.05 250 C5.05 1000 £32 

K531  PRECISION RESISTOR PACK - High 
quality, close tolerance R's with an extremely 
varied selection of values mostly 1/4 and 1/2w 
tolerances from 0.1% to 2% - ideal for meters. 
test gear etc. 
250 (3 1000(10 

K532 RELAYS - wide selection of styles voltages 
and contacts. 4V - 240V, AC/DC, SP to 4PCO 
20 for CO 100 (25 

= YA WNED PAIIOVRITES 
K517 TRANSISTOR PACK-SO assorted full spec 
marked plastic devices PNP NPN RF AF. Type 
numbers include BC114 117 172 182 183 196 239 
251 214 255 320 BF198 255 394 2N3904 etc etc. 
Retail cost C7 , Special low price 275p 

K523 RESISTOR PACK-1000- yes IOW 1/4 and 1/2  
watt 5% hi-stab carbon film resistors with 
preformed leads for PCB mounting. Enormous 
range of preferred values from a few ohms to 
several megohms. 
Only 250p 5000 (10 20.000 (34 

K520 SWITCH PACK - 20 different assorted 
switches - rocker, slide, push, rotary, toggle, 
micro etc. 
Amazing value at only 200p 

K522 COPPER CLAD BOARD - All pieces too 
small for our etching kits. Mostly double-sided 
fibreglass, 2509 (approx 100 sq.ins) for 100p 

K541 VERO OFFCUTS - It's back!, Our most 
popular pack ever. This has been restricted for 
some time, but we have now built up a 
reasonable stock and can once again offer 100 
sq.! ns of vero copper clad offcuts, average size 
403-. 
Offered at around 1/2 the price of new board 
3208 

K530 100 ASSORTED POLYESTER CAPS - all 
new modern components, radial and axial leads. 
All values from 0.01 to 1 uF at voltages from 6310 
10001! 
Super value at £3.05 

K518 200 DISC CERAMIC CAPS - big variety of 
values and voltages from a few pF to 2.2uF, 3V to 
3kV C1.00 

K514 100 SILVER MICA CAPS-from 5pF to a few 
thousand pF Tolerances from 1% to 10% £2.00 

K503 100 WIREWOUND RESISTORS-from 1W to 
12W. with a good range of values I:2.00 

K505 20 ASSORTED POTENTIOMETERS - all 
types including single, ganged, rotary and slider 
£1.70 

W 4700 PUSH BUTTON BANKS - an assortment 
of latching and independent switches on banks 
from 2 to 7 way, DPCO to 6PCO. A total of at least 
40 switches for £2.95 100 C5.50 250 £14.00 

GREEN WELD 
Min Access order value £5 
No min CWO value. 
Official  orders  from  schools  etc 
welcome - min invoice charge £10 

443K Millbrook Road 
Southampton SO] OHX 

Tel: (0703) 772501/783740 
All prices include VAT: just add 60p P&P 

W OOD & DOUGLAS --on 
. NEW CATALOGUE * NEW PRODUCTS * NEW TELEPHONE NUMBER * NEW PRICES * 

OUR FULL current product range is listed below but keep in touch at rallies and exhibitions 
throughout the Summer for our latest developments for you the active amateur. 
Package Rices  KR  Package Prices  VA 
1. 500mW TV T/mit (70FM05T4 • TVM1 •  8. 2M Linear/Pre-amp 25W (144PAI/5 . 
BPF433)............ ............ ... ......... . _ ........... ...... ...... ..35.00  144LIN25B)  42.00 

2. 500mW TV T/ceive (As 1 • TVUP2 •  9. 70cm5 Synth 10W T/ceive (R5 . SY • AX • 
P01433)  60.00  MOD -. SSR .i. 70FM10)  ..I50.00 

3 IOW TV T/mit (As 1 • 70FM10 • 131DX35) .. ..... _6500  10. 2M Synth lOW T/ceive (R5 i- SY . SY2T • 
4 IOW TV T/ceive (As 2 • 70FM10 • BOX35) .....90.00  SSR • 144FM10A) .. . .. ... ..... ..... ..... _. _. ...... ... .. . ... 120.00 
5 700rns 5001rnW FM T/ceive 17ET4 • 70'R5 -  11. 2M Crystal Cont'd 10W T/ceiver. (R5 a T3 + 
SSR1 - BPF)  75.00  BPF .. 144FM10 ., SSR)  .85.00 

6 70cms 10W FM T/ceive (As 5 -. 70FM10).......105.00  12. 70cin5 Linear/Pre-arnp (70LIN10 , 
7 2M Linear/Pre-amp lOW (144PA4/S •  70PA2/S)  .45.00 
144LIN10B). 

70mms EQUIPMENT  CODE  ASSEM. 
Transceiver Kits and Accessories  BLED 
FM Timmer 105W)  7OF M0574  4005 
FM Receiver (with 
PIN RF c/o)  70FM05R5  65.40 

Trnitter 6 Channel 
Adaptor  70MCD6T  21.30 

Receiver 6 Channel 
Adaptor 

Synthesiser (2 PCB's) 
-ditto- Transmit Amp 
-ditto- Modulator 
Bandpass Filter 
PIN RF Switch 
Converter (2M or 
10M i.f )  70RX2/2  27.10 

TY Products 
Receiver Converter 
(Ch 36 Output)  TVUP2 

Pattern Generator 
(Mains PSU) 

TV Modulator 
(For Transmission) 

Ch 36 Modulator 

PO W Niers MIME W ei 
50mW to  mW 

(For TjILI,i ectionl  _TVMOD1 
70FM1  9.80 

500mW to 3W  70FM3 
500mW 1010W  70FM10 
3W 1010W  70FM3/10 
IOW to 40W  70FM40 
Combined Power Amp/ 
Pre-Amp (Auto c/o)  70PA/FM10  56.60 

Liners 
500mW 103W (Straight 
amp, no c/o)  70LIN3/LT  27.90 

3W 1010W (Auto c/o)  70LIN3/10E  41.05 
1W 107W (Auto c/o)  70LINI 0  44.25 
P -
Bipolar Miniature 
13d13)  .  70PA2  010 

M SFET Mtniatue 
(14dB)  70PA3  9.65 

RF Switched (30W)  70PA2/5  2425 
g r alTpa rBr)  OPA5  20.10 

70MCO6R 
70S12513 
A-X3U-06F 
MOD 1 
BPF 433 
PSI 033 

TVPG1 

TVM1 

25.20 
9800 
34.15 
8.95 
6.50 
7.55 

27.50 

42.25 

985 

18 45 
23.45 
41A5 
2195 
85.10 

4050 

KIT 

28 75 

45.80 

14 25 

17.90 
62.25 
22.10 
5.50 
3.30 
5.35 

20.10 

22.80 

36.50 

515 

5.50 

12.80 
17.80 
33.45 
18.30 
52.35 

40 15 

19.90 
30.15 
32.50 

6.50 

7E0 
15.25 
12.90 

Converter (2M i I)  6R02  28.40  20.80 

Further details on our product range will gladly be forwarded on receipt of an AS size SAE. Technical help 
is available by phone (NEW NUMBER) during normal office hours. Kits are usually available by return of 
post but please allow 28 days for unforseen delays. Please add 75p to your total order for postage and 
handling Credit card orders are gladly accepted, please give us a call. 

ANYONE CAN SEE A KIT ... REPUTATION SELLS OURS 

Low Noise, Miniature  1441'A3 
Low Noise. Improved 
Performance  144PA4 

Low Noise, RF 
Switched. Full c/o  144PA4/S 

M I ME& ACCESSORIES 
Toneburst  TB2 
Piptone  PT3 
Kaytone  PTK3 
Relayed Kaytone  PTK4R 
Regulator 112V. low 
diff enential)  REG1 

Solid State Supply 
Switch  SSR1 

Microphone 
Pre-Amplifier  MPA2 

Reflectometer  SWR1 
CW Filter  CWF1 
NI Fi V acia g(  HPF1 . TV   
50mW 420MHz Source 
(Video Input)  UFM01 

50MHz if Processor  VIDIF 
Varactor Multiplier 
(Boxed) 

2M EQUIPMENT  CODE  ASSEM.  KIT 
Transceiver Kits - Accessories  BLED 
FM Transmitter (15W)  144FM2T3  39.35  2E30 
FM Receiver (with 
PIN RF c/o)  144FM2R5  65.50  47.20 

Synthesiser (2 PCB's)  1445Y25EI  78.75  saos 
-ditto- Multi/Amp 
(1.5W 0/P)  SY2T  27.00  20.65 

Bandpass Filter  BPF 144  6.50  350 
PIN RF Switch  PSI 144  7.55  535 
POSI M Amplifiers BRA/CW Use) 
1.5W to 10W (No c/o)  144FM10A  24.15  1850 
1.5W to 10W (Auto-c/o) 144FM10B  36.11  26.25 
Liners 
15W to 10W (SSB/FM) 
(Auto c/o)  144LIN1O8  38.40  28.50 

2.5W to 25W (SOB/FM) 
(Auto c/o)  144LIN2513  40.25  2955 

1.0W 1025W (SOB/FM) 
144L1N25C  44.25  32.95 

8.60  7.40 

12.86  8.40 

24.30  15.30 

570  4.25 
7.50  4.45 
8.75  6.05 
12.70  8.20 

4.40 

585  370 

6.95 

6.10 
635 
8.55 
595 

3.50 
5.35 
5.80 

26.95  19.80 
54.25  38.95 

WDV400/1200 63.95 

Unit 13, Youngs Industrial Estate 
Aldermaston, Reading RG7 4PQ 
Tel: 07356 71444; Tx: 848702 

Triggering Oscilloscope 
,, • 5ensitivityr5mV to 5V/div 
• aandwictth:DCor2hz tolOMIlz 
i Sweep Rate ,10m5 to 0.1usidiv 

PO Box 11 Bishop's 5tortforcl 
tlerts CM23 2M Tel 0799 21489 

VISA 

NOVEMBER 1984 please mention RADIO & ELECTRONICS W ORLD when replying to any advertisement  25 



PHONE 
0474 813225 
3 LINES 

nr27- 1731TED CIRCUITS 
AN2140  2.50 
AN239  2.50 I MC1351P 1.50 
AN240P  2.80  MC1357  2.35  TA706IAP 1.50 
AN264  2.50  MC1358  1.58  TA7108P  1.80 
AN612  2.15  MC1496  3.00  1A7120P  1.63 
AN362L  2.50  MC1496  1.25  T67129P  2.50 
AN7140  3.50  MC145106P  1A7130P  1.50 
AN7145  3.50  7.95  7A7137P  1.00 
AN7145M 3.95  MC1723  0.50  TA7146  3.95 
AN7150  2.95  MC3357  2.75  TA7176AP 2.95 
BA521  3.35  MC34011 2.50  TA7193P  3.95 
CA1352E  1.75  M L231 B  1.75  TA7203  2.95 
CA3086  0.46  M L23213  2.60  TA7204P  2.15 
CA3123E  1.95  MSM5807 8.75  TA7205AP 1.15 
CA31407 1.15  PLLO2A  5.75  TA7222AP 1.80 
E816016  2.50  SAA500A 3.60  TA72271  4.25 
HA1339A 2.96  SAA1025 7.25  1A7310P  1.80 
HA1366W 2.75  SAA5010 6.35  1A731 3A1 2.95 
HA1377  3.50  SAS560S 1.75  TA7314P  2.95 
HA1156W 1.50  SAS570S 1.75  TA7137P  1.00 
HA1551  2.95  SAS580  2.85  7A73141  2.95 
LA1230  1.16  SA/SB/T/U  7A7321P  2.25 
LA4102  2.95  1.00  1A7609P  3.15 
U64140  2.95  SL901B  4.85  TA7611AP 2.95 
LA4031P  1.95  SL917B  6.65  TAA550  0.25 
L64140  2.95  SL1310  1.80  TAA570  1.95 
LA4461  3.95  SL1327  1.10  TAA661E1 1.20 
LA4250  2.95  SL13270  1.10  TAA700  1.70 
L64420  1.95  SN76003N 1.95  TBA120AS/B/-
LA4430  2.50  SN76013N 1.95  C  1.00 
LA4400  4.15  SN76023N 1.95  TBA231  1.25 
LA4422  2.50  SN76033N 1.95  T6A395  1.50 
LC7120  3.25  0N76110N 0.89  18A396  0.75 
LC7130  3.50  SN76115N 1.25  TBA440N 2.55 
LLC7131  5.50  SN76131N 1.30  TBA4800 1.25 
LC7137  5.50  SN76226DN  TBA510  2.50 
LM1011  3.15  2.95  TBA5100 2.50 
LM324N  0.45  SN 76227N 1.05  TBA520  1.10 
LM380N  0.95  SN76533N 1.65  TBA5200 1.10 
LM38.3T  2.95  0N76544N 1.95  TBA530  1.10 
M51513L  2.30  SN76570N 1.00  TBA5300 1.10 
M5155L  2.95  S6 76650N 1.15  1BA540  1.25 
M51521L  1.50  SN76660N 0.90  TBA5400 1.35 
M B37I2  2.00  S16014  7.95  TBA5500 1.95 
M83756  2.50  S16015  5.95  TBA560C 1.45 
MC1307P 1.00  STK043  9.50  TBA5600 1.45 
MC1310P 1.95  S16415  7.95  TBA570  1.00 
MC1327  0.95  S16433  5.95  TBA641Al2 
MC13270 0.95  S16435  7.96  2.50 
MC1330P 1.10  S76437  7.95  TBA651R 2.50 
MC1349P 1.20  S16439  7.95  18A720A 2.45 
MC1350P 0.95  STK461  11.50 

P.M. COMPONENTS LTD 
DEPT REW SELECTRON HOUSE, WROTHAM ROAD 
MEOPHAM GREEN, MEOPHAM, KENT DA13 001, 

TBA7500 2.65  T0A2571  2.95 
0.89 

TI3A810AS 1.66 
TBA810P 1.65 
TBA820M 0.76 
TBA8200 1.45 
1BA890  2.50 
TBA920  1.65 
TBA950 '2X 

2.3.5 
1BA970  2.95 
TBA990  1.49 
TBA9900 1.49 
18A1441  2.15 
1CA270  1.10 
TCA270SQ 

1.10 
TCA650  2.50 
TCA830  2.96 
TCA8306 1.95 
TCA900  2.50 
TCA940  1.65 
TDA440  2.20 
TDA1001  1.95 
TDA1002A 1.95 
TDA1003A 3.95 
TDA1004A 3.25 
TDA1006A 2.50 
TDA1010 2.15 
TDA1035 2.50 
70A1037  1.95 
T0A1044 2.15 
7DA1170  1.95 
70A1190 2.15 
T0A12700 3.95 
TDA1327  1.70 
TDA2002  1.95 
10A2003 2.95 
10A2010  1.95 
T0A2020 2.95 
T0A2030 2.80 
10A2140 3.95 
T0A2151  1.95 
70A2160 2.50 
10A2190 2.95 
70A2521  3.25 
T0A2522 1.95 
T0A2523 2.95 
TDA2524  1.95 
TDA2530  1.95 
T0A2532  1.95 
TDA2540  1.95 
10A2541  2.13 
10A2560 2.15 

10A2581  2.25 
70A2582 2.95 
T0A2593 2.95 
10A2600 5.50 
10A2610 2.50 
10A2611A 1.95 
10A2640 2.60 
T0A2680A 2.75 
10A2690 2.45 
TDA3310 2.95 
10A4600 2.50 
1DA9503 3.15 
T0A3560 3.95 
TEA1009  1.35 
UPC566H 2.95 
UPC575C2 

2.75 
UPC1025H 

1.95 
UPC1028H 

1.95 
UPC1032H 

1.50 
UPC1156H 

2.75 
UPC11581-1 

0.75 
UPCI167C2 

1.15 
UPC11811-1 

1.25 
UPC1182H 

2.05 
UPC1185H 

3.95 
U6C1191V 1.50 
UPC1350C 

2.95 
UPC1353C 

2.45 
UPC1365C 

3.95 
UPC2002H 

1.95 
555  0.35 
556  0.42 
723  0.50 
741  0.35 
747  0.50 
748  0.35 
7808  0.60 
7805  0.65 
7815  0.65 

SEMICONDUCTORS 
AAY12 
AC126 
AC127 
AC128 
AC1286 
AC141 
AC1416 
AC1426 
AC176 
Ad 766 
AC187 
AC1876 
AC188 
AC1886 
AD142 
AD143 
AD149 
AD161 
AD162 
AD161/2 
AF106 
All 14 
AF121 
AF124 
• AF125 
AF126 
AF127 
AF139 
AF150 
AF178 
AF239 
AU106 
AU107 
AU110 
AY102 
BC107A 
BC1078 
BC108 
BC108A 
BC108B 
BC109 
BC10913 
BC109C 
BC114 
BC116A 
BC117 
BC119 
BC125 
BC139 
BC140 
BC141 
BC142 
BC143 
BC147 
BC147B 
BC148A 
BC14813 
BC149 
BC153 
BC157 
BC158 
BC159 
BC160 
BC161 
BC1708 
BC171 
BC171A 
BC171B 
BC172 
BC17213 
BC172C 
BC1738 
BC174 
BC174A 
BC 77 

0.25 
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 
0.39 
0.39 
0.90 
0.50 
1.95 
0.60 
0.65 
0.33 
0.32 
0.40 
0.40 
0.60 
1.95 
0.42 
4.50 
3.50 
2.00 
2.95 
0.11 
0.11 
0.10 
0.11 
0.12 
0.10 
0.12 
0.12 
0.11 
0.15 
0.19 
0.24 
0.25 
0.20 
0.31 
0.25 
0.21 
0.24 
0.09 
0.09 
0.09 
0.09 
0.09 
0.30 
0.12 
0.09 
0.09 
0.28 
0.28 
0.15 
0.09 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 

0.09 
0.09 
0.15 

BC178  0.15 
BC1B2  0.10 
BC182LB 0.10 
13C183  0.10 
BC183L  0.09 
BC184LB 0.09 
BC204  0.10 
BC207B  0.13 
BC208B  0.13 
BC212  0.09 
BC212L  0.09 
BC212LA 0.09 
BC213  0.09 
8C213L  0.09 
BC214  0.09 
BC214C  0.09 
BC214L  0.09 
BC2378  0.09 
BC238  0.09 
BC239  0.12 
BC251A  0.12 
8C252A  0.15 
BC258  0.25 
BC258A  0.39 
BC284  0.30 
BC300  0.30 
BC301  0.30 
BC303  0.26 
BC307B  0.09 
BC327  0.10 
00328  0.10 
BC337  0.10 
13C338  0.09 
BC347A  0.13 
BC461  0.35 
BC478  0.20 
BC527  0.20 
BC547  0.10 
8C548  0.10 
BC549A  0.10 
BC550  0.14 
BC557  0.08 
BC557B  0.08 
BC558  0.10 
130639/10 0.30 
EICY33A  1.60 
BD115  0.30 
BD116  0.60 
B0124P  0.59 
BD131  0.42 
BD132  0.42 
80133  0.40 
80135  0.30 
80138  0.30 
60137  0.32 
80138  0.30 
130139  0.92 
B0140  0.30 
80144  1.10 
BD150C  0.29 
B0159  0.115 
80160  1.50 
BD156  0.63 
BD179  0.72 
BD182  0.70 
80201  0.83 
80202  0.0.5 
B0203  0.78 
BD204  0.70 
130222  0.46 
80223  0.59 
BD225  0.48 
BC232  0.35 
BD233  0.35 
BD234  0.35 
60236  0.49 

BD237 
130238 
B0242 
B0246 
60376 
BD410 
EID434 
BD437 
BD438 
80520 
BD538 
130597 
BD701 
BD702 
80707 
80032 
B0Y57 
BF115 
13E119 
81127 
81154 
61158 
81160 
81167 
61173 
B1177 
BF178 
B1179 
81180 
81181 
61182 
B11133 
13E184 
B1185 
BF194 
BF195 
81196 
BF197 
BF198 
8E199 
BF200 
61241 
B1245 
B1257 
BF258 
81259 
BF271 
81273 
B1336 
BF337 
BF338 
81355 
BF362 
BF363 
61371 
611394 
BF422 
I31423 

6/457 
81456 
61467 
BF595 
B1597 
81939 
81940 
BFR41 
81881 
B MW 
13E890 
81681 
81142 
BFT43 
BFW61 

0.40 
0.40 
0.65 
0.75 
0.32 
0.65 
0.65 
0.73 
0.75 
0.115 
0.6.5 
0.95 
1.25 
1.25 
0.90 
1.50 
1.115 
0.35 
0.65 
0.39 
0.20 
0.22 
0.27 
0.27 
0.22 
0.38 
0.26 
0.34 
0.29 
0.29 
0.29 
0.29 
0.28 
0.28 
0.11 
0.11 
0.11 
0.11 
0.16 
0.14 
0.40 
0.15 
0.30 
0.28 
0.28 
0.28 
0.26 
0.18 
0.34 
0.29 
0.32 
0.37 
0.38 
0.65 
0.25 
0.19 
0.32 
0.25 

0.32 
0.36 
0.88 
0.23 
0.25 
0.23 
0.23 
0.28 
0.25 
0.30 
1.50 
1.75 
0.35 
0.35 
0.60 

819992  0.85 
B1029  0.30 
BFX84  0.26 
131085  0.32 
61086  0.30 
81088  0.25 
EIFY50  0.21 
BFY51  0.21 
BFY52  0.25 
BFY90  0.77 
BLY48  1.75 
88100  0.28 
1311101  0.49 
BR103  0.55 
1311303  0.95 
B8C4443 1.15 
BTI00A/020.36 
81106  1.49 
81116  1.20 
61119  3.15 
BT120  1.65 
BU105  1.22 
BUI08  1.69 
BUI24  1.25 
BU125  1.25 
BU126  1.60 
BU204  1.55 
BU205  1.30 
BU208  1.39 
BU2013A  1.52 
BU2060  1.85 
BU326  1.20 
13U3268  1.50 
BU407  1.24 
BU500  2.25 
BU526  1.90 
BU807  2.25 
BUY20  2.15 
BUY69B  1.70 
MJ3000  1.96 
MJE340  0.40 
MJE350 
MJE520  0.49 
MJE2955 
MPSA13  0.29 
MPSA92  0.30 
M81237  3.45 
MR F450A 

12.50 
M61453 17.50 
MR1454 23.50 
MR1475  2.50 
MRF477 10.00 
0C16W  1.96 
0023  1.50 
0029  2.25 
0C36  2.23 
0C42  0.55 
0C44  0.75 
0045  0.56 
OC70  0.45 
0071  0.55 
0075  0.96 
0081  0.50 
0C16W  2.50 
820086  1.70 
82010E1  1.70 
R2322  0.55 
82323  0.66 
62540  2.48 
RCA16334 0.90 
RCA16335 0.00 
S20600  0.95 
SKE5F  1.45 
TIP29  0.40 
TIP29C  0.42 

TIP30C  0.43 
TIP31C  0.55 
TIP32C  0.42 
TIP33B  0.75 
T1P34B  0.75 
TIP41A  0.45 
1IP41C  0.46 
TIP42C  0.47 
11647  0.89 
TI P120  0.80 
1IP125  0.66 
11P142  1.75 
116146  2.75 
71P161  2.95 
1162955  0.80 
7163055  0.55 
11 091  0.20 
TV106/2  1.50 
ZPF0112 16.60 
281100  6.50 
281711  0.30 
282110  4.60 
282219  0.28 
282905  0.40 
283053  0.40 
283054  0.59 
283055  0.52 
283702  0.12 
283703  0.12 
283704  0.12 
283705  0.12 
283706  0.12 
283708  0.12 
2N3733  9.50 
2N3773  2.75 
2N3792  1.35 
284280  3.50 
2N4427  1.60 
284444  1.15 
285294  0.42 
2N5296  0.48 
285298  0.80 
285498  0.85 
2SA329  0.96 
2SA715  0.80 
26C495  0.80 
2SC495  0.80 
28C9310 0.95 
20C1096  0.80 
2SC1106  2.50 
20C1172Y 2.20 
2S01173  1.15 
20C1306  1.00 
2SC1307  1.50 
2SC1364  0.50 
2SC1449  0.50 
2SCI678  1.25 
2SC1909  1.45 
2S01945  2.66 
20C1953  0.96 
2SC1957  0.80 
28C1969  1.95 
2SC2028  1.15 
20C2029  1.95 
2SC2078  1.45 
20C2091  095 
2SC2098  2.50 
2SC2166  1.95 
28C2314  0.80 
20C2371  0.38 
2SC931D 0.95 
150234  0.50 
200325E  1.65 
391211  1.95 
35645  0.70 
366138  0.55 

NEW BRANDED CATHODE RAY TUBES 

TELEX 
966371 
PM COMP 

A1865/20 
AW36.11 
CME822W 
CME822GH 
CME14280H 
CME1428W 
CME1523GA 
CME1523W 
CME14.3IGH 
CA4E1431W 
CME202GH 
CME2024W 
CM 12325W 
CME3126GH 
CME312801-1 
CME3128W 
CME31320H 
CME3155W 
CRE1400 
CV429 
CV1450 
CV1526 
CV218.5 
CV2191 
CV2193 
CV2328 
CV5119 
CV5320 
CVX389 
09-1100H 
D9-120 
D10-210014 
010-2100H6813 
010-2100H72 
010-230GH 
D10-230GM 
D10/293GY/90 
D13-27GH 
D13-30GH 
D13-33GM 
O13-470H/26 
013-470H/34 
D13-47GH 
013-510L/26 
013-51GM/26 
013-4500H/01 
013-471GB/26 
O13-550011 
O13-6000M 
D13-610GH 
D13-610GM 
013-611GH 
D13-611GM 
013-6300H 
014-12001-108 
O14-1500H 
D14-150GM 
014-1720H/84 
014-1720R 
014-1720V 
O14-1730H 
O14-1730M 
O14-1730R 
014-1810H/62 
014-1810H/98 
014-1810J 
014-1810M 
014-1810M50 
014-181 W 
014-1820H 
D14-182G M/98 
D14-200BE 
014-2000A/50 

65.00 
25.00 
19.00 
25.00 
45.00 
39.00 
39.00 
39.00 
39.00 
39.00 
45.00 
45.00 
45.00 
45.00 
45.00 
45.00 
45.00 
45.00 
25.00 
89.00 
35.00 
19.00 
15.00 
19.00 
15.00 
65.00 
85.00 
85.00 
55.00 
39.50 
45.00 
45.00 
55.00 
65.00 
35.00 
35.00 
55.00 
49.50 
49.50 
49.00 
55.00 
55.00 
55.00 
85.00 
85.00 
55.00 
55.00 
65.00 
59.00 
59.00 
59.00 
59.00 
59.00 
59.00 
M OO 
75.00 
75.00 
59.00 
55.00 
55.00 
55.00 
53.00 
55.00 
65.00 
65.00 
55.00 
53.00 
59.00 
55.00 
59.00 
63.00 
89.00 
85.00 

O14-2000M 
O14-2100H 
014-2700H/50 
D14-310W 
1314-3200H 
1314-320091/82 
O14-3400H/KM 
1314-3406A 
016-1006k 
016-1000H/65 
016-1006H/67 
O16-1000H67A 
016-1006H/79 
O16-100G H79A 
D16-1006H97 
O18-130091/70 
D18-160014 
021-10GH 
D21-10GJ 
021-1OLD 
0137.36 
DB7.36 
007.32 
DH711 
091791 
0675 
DP75 
06711 
ON13.78 
F15-101LC 
116-101GM 
F16-10110 
F21-13008 
F21-130LC 
121-1310R 
131-100M 
F31-10GR 
F31-10LC 
131-1OLD 
131-12LC 
131 -1 2LD 
131-13GR 
131-13L0 
131-13LG 
F41-123LC 
141-141L0 
141-142LC 
M7-120W 
M14-100GM 
M14-100KA 
M14.100LC 
M17-15101/11 
M17-151GR 
19-100G1 

M19-101GR 
M19-103W 
M23-11001-1 
M23-111W 
M23-111GH 
M23-111LD 
M23-112GM 
M23-112GV 
M23-112GW 
M23-112KA 
M23-112L13 
M23-112W 
M24-1200M 
M24-12008 
M24-120LC 
M24-120WAR 
M24-121GH 
M24-121LC 
M24-121WA 

75.00 
75.00 
75.00 
110.00 
85.00 
85.00 
43.00 
45.00 
65.00 
69.00 
65.00 
75.00 
89.00 
75.00 
65.00 
89.00 
69.00 
65.00 
89.00 
69.00 
35.00 
45.00 
45.00 
95.00 
45.00 
35.00 
35.00 
45.00 
35.00 
49.00 
55.00 
55.00 
55.00 
55.00 
79.00 
115.00 
65.00 
65.00 
55.00 
65.00 
63.00 
65.00 
65.00 
63.00 
160.00 
160.00 
185.00 
19.00 
45.00 
55.00 
45.00 
175.00 
175.00 
55.00 
55.00 
55.00 
55.00 
55.00 
55.00 
55.00 
55.00 
55.00 
55.00 
55.00 
55.00 
55.00 
39.00 
59.00 
59.00 
59.00 
55.00 
59.00 
59.00 

1,126-11 LA 
M28-12GH 
M28-12LC 
M28-13LC 
M28-13L0 
M28-13013 
M28-13WA 
M28-13108 
M28-132GM 
M28-133GH 
M31-1006H 
M31-101GH 
M31-18208 
M31-1820V 
M31-183W 
M31-184W 
M31-184GH 
M31-184631 
M31-1850H/VR 
M31-186W 
M31-190GH 
M31-190GR 
M31-190LA 
M31-190W 
M31-191GH 
M31-19109 
M31-191GV 
M31-191 W 
M31-192W 
M31-195GH 
M31-210GH 
M31-220W 
M31-27007 
M31-271P31 
M31-271GW 
M31-271W 
M36-12W 
M36-141LA 
M36-141L0 
M36-141W 
M36-17OLG 
M38-103013 
M38-1I3GH 
M38-120W 
M38-120WA 
M38-12IGR 
M38-121GHR 
M38-121 LA 
M38-121 WA 
M38-I22GH 
M38-1220W 
M38-140LA 
M38-141LA 
M3B-142GR 
M38-142LA 
M38-340P31 
M38-34IGR 
M38-341P31 
M38-344P39 
M40-120W 
M43-120M/01 
M43-12L0/01 
M44-120LC 
M44-1200R 
M47-250R/22 
M50-1200H 
M50-120GR 
M50-1200V 
M50-120LC 
M61-120LC 
M61-120W 
S6AB 
SE4/D-P7 

49.00 
55.00 
55.00 
49.00 
49.00 
49.00 
49.00 
55.00 
55.00 
55.00 
55.00 
55.00 
55.00 
53.00 
55.00 
65.00 
65.00 
63.00 
69.00 
69.00 
55.00 
55.00 
55.00 
59.00 
59.00 
59.00 
55.00 
59.00 
59.00 
59.00 
59.00 
59.00 
65.00 
65.00 
65.00 
65.00 
75.00 
75.00 
75.00 
75.00 
75.00 
65.00 
65.00 
65.00 
65.00 
63.00 
65.00 
65.00 
65.00 
65.00 
115.00 
65.00 
65.00 
135.00 
65.00 
65.00 
65.00 
65.00 
65.00 
59.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
75.00 
75.00 
45.00 
45.00 

SE42BP3iAL 
SE42BP31 
SE52AP31AL 
SE5Fp31 
1937 
1948N 
T9481-I 
V3191 
V4150LC 
V4254B 
V4274GH 
V428.3W 
V5002LD 
V5004GR 
V5004LD 
V6001GH 
V6006GH 
V66070 631 
V6007GW 
V6008GH 
V6008W 
V6034WA 
V604CLA 
V60481 
V6046J 
V6052GH 
V6052GR 
V6064BLA 
V6064BP31 
V6064CLA 
V6069GH 
V6070P31 
V7016A 
V7030 
V703IGH 
V7031/67A 
V7035A 
V7037GH 
V8004GR 
V8006GH 
V8010A 
2BP1 
3E11,11 
4EPI 
3H/OBM 
5BP1 
5BHP1 
5BHP1FF 
5891 P31 
5CP1 
6E67/5 
I3BP1 
13BP4 
171DWP4 
32J/1085 
1273 
1564 
1844 
55451GM 
9442E1 
95447GM 
95449 
7709631 

ELECTRO-OPTICAL 
95025 
955813 
9677M 
P4231BAM 
XP1002 
XP1117M 
XP2040 

66.00 
56.00 
65.00 
55.00 
65.00 
65.00 
65.00 
59.00 
$5.00 
65.00 
55.00 
85.00 
65.00 
59.00 
50.00 
65.00 
65.00 
59.00 
65.00 
59.00 
65.00 
59.00 
59.00 
65.00 
49.00 
65.00 
65.00 
65.00 
65.00 
65.00 
55.00 
49.00 
0300 
59.00 
59.00 
59.00 
49.00 
45.00 
66.00 
65.00 
65.00 
9.00 
13.50 
30.00 
55.00 
9.00 
30.00 
30.00 
30.00 
10.00 
39.00 
13.50 
17.50 
25.00 
69.00 
39.00 
39.00 
48.00 
75.00 
80.00 
75.00 
75.00 
79.50 

29.00 
25.00 
2200. 
19.00 
2900 
24.00 
35.00 

DIODES BASES WIREWOLNID RESISTORS 

AA119  0.08 
BA115  0.13 
BA145  0.16 
66146  0.17 
86154  0.06 
BA156  0.15 
86157  0.30 
BAX13  0.04 
BAX16  0.06 
EI81058  0.30 
BT151  0.79 
B1126  0.10 
81127  0.11 
87133  0.15 
E11164  0.45 
81176  1.20 
BY179  093 
8Y182  0.55 
67184  0.35 
B1199  0.40 
131206  0.14 
BY208-800 0.33 

611210-800 0.33 
BY223  0.90 
81298-400 0.22 
61299-800 0.22 
111010  0.20 
BYX36-150R 

0.20 
BYX38-6006 

0.80 
BYX55-6000.30 
BYX71-6001.10 
BZX61  0.15 
BZY88  0.10 
BZY95C30 0.35 
CS4B  4.50 
CS108  8.45 
0A47  0.09 
0A90  0.05 
0691  0.06 
0A95  0.06 
06202  0.10 
182108  2.95 

N236 
N23C 
N23ER 
N23WE 
N4001 
914083 
N4004 
N4005 
914007 
N4148 
84448 
905401 
N5402 
N5403 
746406 
N5407 
185408 
17144 
177923 
1772002 

2.95 
2.95 
2.93 
2.95 
0.04 
0.04 
0.05 
0.05 
0.06 
0.02 
0.10 
0.12 
0.14 
0.12 
0.19 
0.16 
0.16 
0.04 
0.15 
0.10 

850  5.50 
870  0.15 
870 SKTD 0.25 
N G  0.70 
13811  0.70 
B9A  0.25 
B9ASKTD 0.40 
690  0.75 
B1OB  0.20 
B13B  0.60 
B14A  3.00 
12 Pin CRT 

0.95 
Nuvistor 2.95 
Octal  0.35 
SK610  35.00 
UX5  1.75 
UX7  1.73 
Valve Can 0.90 
8 Pin Dil  0.14 
14PinD.1 0.15 
16PinDol 0.17 
18 Pin 0.1 0.18 

4 Watt 586-106 
7Watt 847-226 
11 Watt 1R5-156 
17 Watt 1R-156 

0.20 
0.20 
0.25 
0.30 

ZENER DIODES 
BZX81 0.13 

6V2 7V5 8V2 9V1 10V 
11V 12V 13V 15V 16V 
18V 20V 22V 24V 27V 
30V 33V 36V 39V 47V 
51V 56V 68V 75V 

THERSUSTORS 
VA1040  0.23 
VA1056S 
VA1104 
VAT8650 
VA1097 

0.23 
0.70 
0.46 
0.25 

BZ788 0.07 
2V7 3V 3V3 3V6 3V9 
4V3 4V7 5V1 5V6 6V2 

6V8 7V5 6V2 9V1 by 
11V 12V 13V 15V 18V 
20V 24V 27V 30V 

BATTERIES 
7V Power Mike 
batteries 

T8175 £2.25 ea 
other prices on 

request 

LINE OUTPUT 
TRANSFORMERS 

DECCA 100  7.95 
DECCA 1700 MONO  9.95 
DECCA 1730  8.95 
DECCA 2230  8.25 
GEC 2040  8.95 
GRUNDIG 1500  15.45 
GRUNDIG 5010-6010 
22225011-6011  13.45 
ITT CVC20  8.20 
ITT CVC30  8.25 
PHILIPS 08  8.50 
PHILIPSC9  8.99 
PHILIPS011  13.39 
PIE 725  10.95 
RBM 7206  12.40 
TANDBERGE 90  11.15 
TELEFUNKEN 711A  11.15 
THORN 1590  9.50 
THORN 8000  9.20 
THORN 9000  995 
THORN 9800  22.40 
THORN MAINS 
TRANSFORMER 3000/3500  9.70 

ENT MULTIPUERS 
ITT CVC20 
ITT CVC30 
PHILIPS G8550 
RANK 720A 
THORN 3000/3500 
THORN 8500 
THORN 9000 
UNIVERSAL TRIPLER 

6.35 
8.35 
6.96 
6.91 
7.57 
5.50 
8.00 
5.45 

REPLACEMENT ELECTROLYTIC 
CAPACITORS 

DECCA 30 (400-400/350V)  2.85 
DECCA 80/100 (400/350V)  2.99 
DECCA 1700 R00-200-400-350V) 3.55 
GEC 2110 (500,300V)  2.25 
ITT CVC201220/400V1  1.80 
PHI L I PS G8 (600/300V)  2.25 
PHILIPS 09 (2200/63V)  1.19 
PHILIPS G11 (470/250V)  2.33 

SPARES • AIDS 
FOAM CLEANSER  0.79 
FREZE IT  0.82 
SOLDA MOP  0.64 
SWITCH CLEANER  0.79 
WD40  1.25 
PUSH PUSH MAINS SWITCH 
(DECCA.  GEC  RANK,  THORN 
ETC)  1.02 
PIE IF GAIN MODULE  6.99 
ANODE CAP 127KVI  0.69 

SOLDERING EQUIPMENT 
25W Antes Iron  4.59 
VVeller Instant HealGun  11.30 
240V Weller Marsman  4.74 
1/26ile Solder 60/40  6.95 

POTIII TOMETERS 
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 

PUSH BUTTON UNITS 
DECCA ITT CVC206 WAY  7.95 
ITT CVC5 7 WAY  10.19 
PHILIPS G8155016WAY  14.49 

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

8.65 
8.65 
8.25 
8.25 

201AM ANTI SURGE FUSES 
100MA-800MA  159 9501. 
1A-5AMP  129e 951. 

201AM QUICK BLOW FUSES 
100MA  339 each 
200MA-5AMP  Sposch 

26  please mention RADIO & ELECTRONICS WORLD when replying to any advertisement  NOVEMBER 1984 
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GAREX (G3ZVI) 

THE SCANNER SPECIALISTS 
WITH 4 GREAT PRODUCTS 

J.I.L.SX-200-N - THE SUPERIOR SCANNER £299 
*The choice of the professionals 
*AM + FM all bands 
* Wide coverage: 26-88, 108-180, 380-514MHz 
* 16 memories  * Positive action keyboard 
* Proven reliability  * 12v DC & 230v AC 
* S-meter & 96-108MHz converter available 
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REVCO RS-2000.E - THE VERSATILE SCANNER £259 
* 70 memories  * AM + FM all bands 
* Cover: 60-180, 380-520MHz 
*Search & store of active channels 
*All the usual search & scan functions 
* 12v DC & 230v AC operation 
* Counts activity of selected channel 

REVCO RS-160 - FM POCKET SCANNER £249 
* Incredible 160 memories (4 banks of 40) 
* Positive action keyboard 
* Covers 26-32, 68-88, 138-176, 380-512MHz 
* Scans, searches & stores active frequencies 
* With nicads, charger & flexiwhip aerial 

J.I.L. SX-400 - PROFESSIONAL SCANNER £598 
* Covers 26-520MHz (no gaps) 
* AM + FM (manual, automatic or programmable) 
* Compuetr interfacing for limitless memory, remote 
control & data logging 

* I.F. output terminals (10.7MHz & 455KHz) 
*Switchable channel spacing & I.F. bandwidths 
Specifications set by the professionals 

Regulated mains adaptor for SX-400  £29.50 

* REVCONE * 
A superb quality 16 element, all British made VHF/UHF 
broadband fixed station aerial from Revco. Ideally suited 

to SX200 and other VHF/UHF Receivers 

Covers 50-500MHz PRICE £24.95 inc 

ASK FOR OUR LIST OF SECONDHAND SCANNER BARGAINS 

SPECIAL OFFER "CENTURY 210" 
Communications Receiver. 0.5 to 30MHz. CW, USB, LSB, AM & 
FM. Digital readout, excellent performance £199 

SR-9 monitor. 2m FM with 144-146MHz full coverage VFO + 11 
xtal controlled channels: ideal for fixed/M/P use. 12V DC 
operation £47.50 
CRYSTALS FOR NR-56, SR-9, SR-11, TPA-565. We have a range 
of 2m & VHF Marine band crystals for these receivers at £3.00 
each (+ 20p post per order). Please phone to check stock. 
RESISTOR KITS a top selling line for many years. E12 series, 5% 
carbon film, 100 to lm, 61 values, general purpose rating 1/4W or 
1/2W (state which). Starter pack 5 each value (305 pieces) £3.10 
Standard pack 10 each value (610 pieces) £5.55 
Mixed pack. 5 each 1/4W + 1/2 W (610 pieces) £5.55 
Giant pack, 25 each value (1525 pieces) £13.60 
DC/DC TRANSISTORISED INVERTERS 12V input, 400V 200mA 
output £9.50 
This is a chassis section cut from used R/T equipment, tidied, 
fully wired & tested. Free-standing but no luxuries like cabinet. 
24v version - same price. SAE for details of this and special offer 
of discontinued line 12 or 24v to 380v inverter. 

SPARE PARTS FOR PYE RADIOTELEPHONES 
WESTMINSTER & PF70 SERIES 

also Cambridge, Vanguard etc, SAE list 

GAREX FM DETECTOR and squelch conversion for Pye R/T equipment 
Ready Assembled, full instructions. Tailor-made, easy-fit design, replaces 
existing squelch board, with minimum of modifications. For AM Cambridge 
£6.30; for Vanguard AM25B (Valve AX) £6.10; for Transistor Vanguard 
AM257 £6.95 

MAIN DISTRIBUTOR OF REVCO PRODUCTS 
NSA 

PRICES INCLUDE UK P&P and 15% VAT 

GAREX ELECTRONICS 
7 NORVIC ROAD, MARSWORTH, TRING, 

HERTS, HP23 4LS 
Phone 0296 668684. Callers by appointment only 

SPECIAL PRICES ON SURPLUS EQUIPMENT 
Racal RA17 receivers, high grade communications receivers, 
500kHz/30MHz in 30 effective bands from £175.00. Eddystone 
receiver 730/4, 500kHz/30MHz in 5 bands £145.00. All in excellent 
condition.  Carriage £15.00.  Sanyo  RP8880 9 bands  portable 
communications receivers £125.00. Pye Westminster W15 low 
band AM £30.00, p&p £2.50. 27ft teloscopic mast with guys, 
insulator etc £25.00 collected. High Impedance headphones with 
boom ;mike, new £7.50. Avo valve testers £35.00, p&p £4.00. New 
28 range digital multimeters £40.25. PCR receivers, LW/M W/SW, 
untested less PSU £20.00, p&p £5.00. 10ft whip aerials £4.00, p&p 
£1.50. Creed teleprinters £25.00. Various single and double beam 
oscilloscopes, signal generators, valve testers, output meters etc 
always in stock. Surplus circuit book containing circuits and notes 
on many surplus receivers, transceivers etc £7.50. Send 50p for 
illustrated catalogue, includes £1 voucher. Over 500 sets in stock. 
Avo's amateur rigs wanted for cash. New shop open at 218 St Albans 
Rd. Come and see the bargains! 

WEIRMEAD LTD, 218 St Albans Road, Wallord, Herts. 0923 49456 
Access/Visa Welcome 

AUTUMN OFFERS! 
Test Gear 
An opportunity to acquire 1st class test equipment at low prices. Ex 
demo and obsolete stock - guaranteed! 
Hitachi Oscilloscopes 20MHz-100MHz 
Multimeters - Analogue and Digital 
Signal Generators - AM/FM and Video 
Function Generators etc etc 

All by leading makers. Also new equipment on favourable CWO 
terms. 

NICd'alChargera 
Top quality W German chargers for 'AA' to 4Ah 'D'. Special 'package 
deals' on chargers and cells purchased together. 
HURRY-send large sae for lists now as offers are on a 'while stocks 
last' basis only. 

DANESBURY INSTRUMENTS 
22 Parkway, Welwyn Garden City, Hens AL8 6HG 

Tel: 07073 38623 

TRANSISTORS 
BC107/8/9  - 12p  BC184L  - 10p  BFY50,51,52  - 20p 
BC147/8/9  - 10p BC212,212L  - 10p  BFX88  - 15p 
BC157/8/9  - 10p  BC327,337,337L  - 12p  8SX19  - 12p 
BC547/8/9  - 8p  BD135,136  - 25p  BSX20  - 15p 
BC557/8/9  - 8p  BD137,138,139  - 25p 2N2926  - 7p 
BC182L  - 10p  BF195,7  - 12p 2N3055  - 50p 
BC183  - 10p  BCY70  - 15p TIP31A,32A  - 25p 

SUBMINIATURE TANTALUM ELECTROLYTICS. (MFDS/VOLTS) 
0.1/35,0.22/35,0.47/35,1.0/35,3.3/16,4.7/16  14p 
2.2/35,4.7/25,10/6 -15P.4.7/35,6.8/16  16p 
10/16,10/25,22/6- 20P,15/25,22/16,33/10  30p 
ELECTROLYTIC CAPACITORS. (MfdsNolts) 
1/25, 1/50, 2.2/25, 2.2/50, 4.7/25, 4.7/50, 10/16, 10/25, 10/50  5p 
22/16, 22/25, 22/50, 47/16, 47/25, 47/50, 33/10- 6p. 100/16.100/25  7p 
100/50- 12p. 100/100- 14p. 220/16 -8p. 220/25,220/50  10p 
470/16, 470/25 - 11p. 470/35- 12p. 470/40- 15p. 1000/16  15p 
1000/35- 22p. 1000/40 - 35p. 2200/10 - 8p. 2200/25  35p 
Carbon Film resistors 1/4W 5% E24 series 0.51R to 10M0  1p 
100 off per value -75p, even hundreds per value totalling 1000  £7.00 
Metal Film resistors 1/4W 10R to 'IMO 5% E12 series- 2p, 1% E24 series  3p 
Mixed metal/carbon film resistors 1/2 W E12 series 1R0 to 10M0  11/2p 
Miniature polyester capacitors 250V working for vertical mounting 
01, 015, 022, 033, 047, 068 4p. 01 5p. 015,022 6p. 0.33 & 0.47  8p 
Mylar (polyester) capacitors 1001/ working E12 series vertical mounting 
1000p to 8200p - 3p. 01 t0068 mfd - 4p. 0.1 5p. 0.12& 0.15  6p 

Subminiature ceramic plate capacitors 100V wkg vertical mounting. E12 
series 
2% 1.8 pf to 47 pf - 3p. 2% 56 pf to 330 pf -4p. 10% 390p -4700p  4p 

Polystyrene capacitors 63V working E12 series long axial wires 
10 pf to 820 pf - 3p. 1000 pf to 10,000 pf - 4p. 12,000 pf  5p 

DIODES (p.i.v./amps) 
75/25mA 1N4148 2p. 800/1A 1N4006 6p. 400/3A 1N5404 14p. 115/15mA 0A91  6p 
100/1A 1N4002 4p. 1000/1A 1N4007 7p. 60/1.5A SIMI 5p. 100/1A bridge  25p 
400/1A 1N4004 5p. 1250/1A BY127 10p. 30/45mA 0A90 6p. 30/15A 0A47  8p 
Zener diodes E24 series 3V3 to 33V 400 mW - 8p. 1 watt  12p 
LED's 3 & 5mm Red 10p. Green, Yellow 14p. Grommets 3mm - 2p, 5mm  2p 

£6. 13 0 
20mm fuses 100mA to 5A 0/blow 5p. A/surge 8p. Holders p.c. or chassis   
High speed p.c. drills 0.8, 1.0, 1.3, 1.5, 2.0m - 22p. Machines 12V d.c.   
HELPING HANDS 6 ball joints and 2 croc clips to hold awkward jobs  £4.50 
AA/HP7 Nicad rechargeable cells £1.50 pair. Universal charger unit  £6.00 
Glass reed switches with single pole make contacts- 8p. Magnets  12p 
All prices are inclusive of VAT. Postage 20p (free over £5). Lists Free. 

THE C. R. SUPPLY CO 
127 Chesterfield Rd, Sheffield SS ORN 

Return posting 
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27-29MHz   
CONVERSIONS   
by Bill Sparks G8FBX and Colin Horrabin G3SBI 

During the last few years, a variety of 
i/techniques have been published 
incorporating suggested methods of 
converting the frequency ranges of 
relatively cheap FM CB transceivers 
from the CB frequencies to the 29.3-29.7 
amateur  FM  allocation.  The  large 
increase in occupancy of the 144/146MHz 
band has meant that the availability of a 
further band capable of reliable short 
range communication, such as local 
ragchew nets or short range mobiles, 
would be an advantage. 
In the present condition of the sunspot 

cycle the 28MHz band meets the above 
requirements admirably, and with the 
occasional opening offers an added 
impetus to the adventurous. The FM 
allocation is normally 29.3-29.7MHz, but 
the use of 29.3-29.5 as a satellite downlink 
band means that most activity is centred 
on the 29.5-29.7 region. The use of 
modified, cheaply available CB trans-
ceivers, together with the associated 
ancillary fittings such as aerials, etc, 
offers a simple and inexpensive method 
of taking advantage of this situation. 

Two approaches 
The  techniques  advocated  have 

developed into two broad avenues of 
approach. 
Firstly, variation to the switched count 

range applied to the PLL, so that the 
decoded signal can be varied outside the 

Fig 1 Showing program data and division 

normally accepted range and thus give 
extended coverage. This extension can 
be achieved by either: 
(i) Modifying the count range by switch-
ing, or by wiring alterations to the code 
line. 
(ii) The use of binary adders to pre-load 
the count line. 
(iii) Variations to the offset frequency. 
Alternatively, substitution of a dedi-

cated device by a binary controlled PLL, 
and by using an Eprom in the normal BCD 
program line to convert to a straight 
binary code. In the case of FCC-coded 
switch lines, the Eprom can also be 
programmed to by-pass the guard chan-
nels and to take out the channel 22/23 
switch around. 
The common form of straight binary 

input PLLs have one shared characteris-
tic: the 'divide-by-N' counter on the 
program lines usually has a limited count 
range and is incapable of counting faster 
than about 2.5 MHz. 
This is the reason for, the mixing 

technique adopted where the 10.240M Hz 
reference frequency is firstly divided by 
1024 to give the 10KHz channel separa-
tion control, and also by two to give a 
5.12MHz output. The 5.12MHz output is 
then multiplied to 15.36MHz, and this so-
called 'offset frequency' is then mixed 
with the VCO operating in the 17MHz 
region to give an output around 1.6MHz. 
This 1.6MHz is applied to the counter and 

code 

Ch Program Code Rx(x5) 

(TR = I) 

Tx (x10) 

(TR = 0) No DI D2 D3 D4 D3 De 

1 1 0 0 0 0 0 3381 2760 
2 0 1 0 0 0 0 3383 2761 
3 1 1 0 0 0 0 3385 2762 
4 0 0 1 0 0 0 3387 2763 
5 1 0 1 0 0 0 3389 2764 
6 0 1 1 0 0 0 3391 2765 
7 1 1 1 0 0 0 3393 2766 
8 0 0 0 1 0 0 3395 2767 
9 1 0 0 1 0 0 3397 2768 
10 0 0 0 0 1 0 3399 2769 
11 1 0 0 0 1 0 3401 2770 
12 0 1 0 0 1 0 3403 2771 
13 1 1 0 0 1 0 3405 2772 
14 0 0 1 0 1 0 3407 2773 
15 1 0 1 0 1 0 3409 2774 
16 0 1 0 0 1 0 3411 2775 
17 1 1 1 0 1 0 3413 2776 
18 0 0 0 1 1 0 3415 2777 
19 1 0 0 1 1 0 3417 2778 
20 0 0 0 0 0 3419 2779 
21 1 0 0 0 0 3421 2780 
22 0 1 0 0 0 3423 2781 
23 1 1 0 0 0 3425 2782 
24 0 0 1 0 0 3427 2783 
25 1 0 1 0 0 3429 2784 
26 0 1 1 0 0 3431 2785 
27 1 1 1 0 0 3433 2786 
28 0 0 0 1 0 3435 2787 
29 1 0 0 1 0 3437 2788 
30 0 0 0 0 3439 2789 
31 1 0 0 0 3441 2790 
32 0 1 0 0 3443 2791 
33 1 1 0 0 3445 2792 
34 0 0 1 0 3447 2793 
35 1 0 1 0 3449 2794 
36 0 1 1 0 3451 2795 
37 1 1 1 0 3453 2796 
38 0 0 0 1 3455 2797 
39 1 0 0 1 3457 2798 
40 0 0 0 0 0 0 3459 2799 

NOTE 
All odd numbers 

divided down to 10KHz before comparing 
with the 10KHz reference. 
The 17MHz is then mixed with the 

10.240, which has had 455KHz offset 
added to it by suitable count variation 
controlled by the Tx/Rx switch, to give a 
10.695 + 17MHz mix for the transmit 
frequency, or the 17MHz only is used as 
first oscillator injection to give a 10.695 
first IF, which is then mixed in the second 
oscillator with 10.240MHz from the refer-
ence crystal to give a 455KHz second IF. 
To convert to 29.3MHz, the 15.36MHz 
frequency could possibly be altered to 
16.9, which will cause the VCO to be 
shifted to 19MHz and thus give 29MHz 
operation (in the case of 27.6/27.99 
equipment). 

Prevention 
To prevent the normal CB fan from 

converting his set to operate outside the 
26.950/27.450 range, the FCC required 
that all PLLs be non-transferable, result-
ing in a new family of devices being 
created in which the count range in the 
chip could not be varied. The count 
range was pre-programmed into a Read 
Only Memory, and activation or access to 
this memory was only made possible by a 
dedicated program input in BCD, notby a 
straight binary. Any other inputs were 
illegitimate and were considered by the 
device to be a miscode. 
The program used on the LC7137 

device currently in use in the UK for sets 
is shown in Figure 1 (note Tx is to be 
multiplied by 10). 
Many forms of this dedicated device 

were produced, and this type of circuit 
meant that the transceivers were no 
longer capable of being transferred to 
different  frequency  ranges  without 
replacing the complete synthesiser net-
work, a technique widely adopted in the 
UK to convert former pirate sets to the 
licensed range set up by the British 
Home Office (27.601-27.991MHz). 

ROM 
In effect this means that the divide-by-

N value is no longer determined by the 
program lines, but by the ROM. The 
program lines act only as an instruction 
to the ROM to release a certain group of 
numbers from its store, this group of 
numbers being the required discrete 
count or divide ratio. Since a 6-bit binary 
coded decimal line is used the limit is to a 
count of 40, so variation to the input 
cannot be a practical possiblity. Any 
other code input is read as a miscode and 
ignored by the ROM in any case. 
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27-29 MHz CONVERSIONS   
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Examination of the structure of the 
device (Figure 2)shows some interesting 
features. Firstly the divide-by-N section, 
which is controlled by the ROM in its 
instruction phase, is now capable of 
dividing up to a 22MHz count range and is 
therefore capable of reading the VCO 
input directly. Whilst this offers certain 
advantages, which will become apparent 
later, the obvious disadvantage is that 
methods of varying the offset are no 
longer applicable. 
One other interesting point is that the 

divider ranges operate at two levels 
(Figure 1), meaning that the VCO will be 
operating at quite different frequencies 
in the transmit and receive modes. The 
frequency  arrangements  used  on 
receive are in multiples of two and are in 
an odd number sequence, whereas the 
Tx codes are in single number pro-
gression. 
The actual arrangements chosen in the 

7137 are to divide the VCO frequency 
directly by a discrete number, giving a 
10KHz value on lock, whereas the VCO 
on receive operates on a frequency of 
'Required frequency — 10.695MHz', but is 
counted in 5KHz steps using two steps 
per division. Since the desired fre-
quency after division is 10KHz for 
reference, and the second IF is 455KHz, 
ie 45.5 x 10, then it is apparent that 45.5 is 
not a realisable count value and 45.5 x2 = 
91 is used. In order to bring the odd 5KHz 

1-1  1 J  I 
D2  03  04  DS  DR 

D1 to D6 = BCD  in 

1—i 
Cu 
19 

1-.-i 
CU  Ain 

Fig 2 L07137 block diagram 

back into the 455, the frequency is offset 
by the odd number used in the count 
chain. 
From the discussion to date it would 

appear impossible to vary the frequency 
range covered by the device, since the 
phase lock circuit uses a 5 or 10KHz 
comparison frequency, as the circuit 
requirements dictate. The only possible 
variable is the VCO input, and here 
advantage may be taken of the wide lock-
up range of the device. 

Outside control 
As mentioned earlier, the input range 

of the divide-by-N or programmable 
counter extends to some 22MHz (spe-
cification states in excess of 16MHz, but 
all samples checked so far have gone in 
excess of 21MHz). The method of attack 
adopted was to influence the device into 
operating in a different frequency range 
by bringing a degree of outside control 
onto the programmable counter. 
Assuming that a further divide-by-2 is 

introduced into the 1024 fixed reference 
divide, so that the reference frequency is 
now 5KHz, and that the incoming VCO 
frequency is the determinant value, the 
procedure adopted is to present the 
programmable counter with a frequency 
which, when divided down, would not 
give a 5KHz frequency to the phase 
comparator. The comparator senses an 
out-of-phase situation and creates a 

PD out Charge pump 
output 

LM  Out of lock 
loPenvil 

MC  Miscode indicator 

A out  Loop filter 
amp 

correction voltage which is applied to 
the VCO, varying the VCO frequency 
until the divided value is exactly 5KHz, 
i.e. until the circuit is in lock. 
If some method of varying the VCO 

frequency between leaving the VCO and 
arriving at the phase detector in its 
divided form could be derived, the 
possibility of misleading the device into 
operating on a different frequency range 
could be created. 
The sequence of operations of the 

frequency count in the programmable 
divider is for the divider gate to be 
opened for a certain period of time, and a 
train of pulses to be loaded into its 
register. These stored pulses are then 
counted down by division at a program-
med rate, and the resultant passed to the 
comparator. The gate time period is set 
by the 10.240MHz crystal, so it is a fixed 
time which cannot be varied inside the 
device. 
In order to present a difference in 

output, variation in the input frequencies 
must occur.  If wide variations are 
required the range may exceed the 
electrical parameters of the device, 
since a certain limited range of lock-up is 
characteristic of any one device. The 
only method of variation is to control the 
programmable counter gate opening 
time from an outside source, thus varying 
the number of pulses allowed to enter. 
The method adopted was to institute a 
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VCO  x freq. 

— x gate 

Subtract —or 

N counter 
in 7137 

Cont op 

Gate timing 

Phase DET 

Ref Osc 

Fig 3 Basic outline of technique 

• 
VCO Out 

CB 
Ch 

Fix Division Tx Division Rx Local 
Osc Freq 

Tx Output Freq 

31 3441 (x 5KHz) 2790 (x 5 x 2KHz) 17205KHz 27900KHz 
If we prevent 340 pulses 
from entering device 
we effectively increase 
count by 340 

If we prevent 170 pulses from 
entering device we effectively 
increase count by 170 

(3441 x 5) (2790 x5 x 2) 

29MHz 3441 2790 18905KHz 29600KHz 
range 340 170 

3781 x 5 2960 x 5 = 
18905 
10695+ (IF) 

14800 x 2 

29600 
29600 

form of subtraction in which the incom-
ing  frequency  to  the  divider was 
apparently reduced in value, thus caus-
ing the phase detector to take corrective 
action by increasing the VCO frequency 
to compensate for the amount sub-
tracted. 
For example, if the VCO was running in 

lock at 17MHz and the VCO frequency 
actually fed to the divider was only 
16MHz, then the phase detector would 
increase the VCO frequency to 18MHz 
so that the expected 17MHz frequency 
would then be applied to the comparator. 
In principle, what then happens is that a 
lock situation can only be achieved 
when a 17MHz program number creates 
an 18MHz VCO frequency, ie zero 
voltage on the PD output line. Basically, 
the phase detector is being fooled into 
believing  that  it is  reading  and 
controlling a 17MHz signal, whereas 
in fact it is controlling an 18MHz 
oscillator. 
The simple technique is outlined in 

Figure 3, and it can be seen that the 
method used is to close the input to the 
programmable counter for a finite frac-
tion of the permitted gate opening time, 

Fig 4 Values adopted for the UK variation of the 7137 

thereby only permitting the VCO fre-
quency to be stored in the memory of the 
divider for a controlled fraction of the 
gate opening time. 
This means that the actual number of 

pulses available for counting in the 
period is now reduced in proportion to 
the reduced time of the gate opening 
period.  By varying the  open  time 
throughout the actual available time, a 
degree of control over the precise 
frequency measured is established, and 
by incorporating varying times a wide 
control • of frequency variation can be 
introduced. An indication of the numeri-
cal values adopted for the UK variation of 
the 7137 is shown in Figure 4. 
To introduce the required Tx offset for 

repeater use, it is only necessary to 
change the 170 pulse stop to 160 so that 
the transmit frequency is reduced to 
29500KHz, or to 180 for 29700KHz. 

Technical problems 
The approach as suggested is simplic-

ity itself, but the creation of the required 
circuitry presented many technical diffi-
culties. Obviously mixing techniques 
can be ruled out in face of the impossible 

task of filtering out unwanted products, 
and a simple arithmetical subtractive 
technique had to be developed. 

Timing 
One essential feature was the timing of 

sequences. Since the synchronization of 
gate opening times and initiation of 
subtract frequency generation was vital, 
the problem of propagation delay or 
varying transit times in the circuitry 
involved created difficulties. High speed 
logic circuitry operational at the fre-
quencies involved was not available 
initially, and eventually a system was 
developed in which the incoming train of 
pulses from the VCO was stopped at a 
logic gate until sufficient time had 
elapsed to permit a pre-determined 
number of pulses to be generated in a 
separate but synchronized encoder. 
The time permitted as a gate closure 

time was that period of time necessary 
for a skip-ten counter and associated 
circuitry to count down from the loaded 
pre-determined value to zero. At this 
point the gate opened and the prog-
rammable counter in the LC7137 took 
over. By this means only the remaining 
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27-29MHz CONVERSIONS   
portion of the VCO train, ie the total 
originally available less the count in the 
loaded counter, was presented to the 
PLL. 
The simple form of this operation is 

shown in Figure 4 in crude form. To 
further elaborate on the technique, 
Figure 5 shows the more detailed 
approach, and is the block diagram of the 
final solution to the problem. 
The initiation of a train of pulses into 

the 7137 triggers the external counter, 
and immediately clocks the variable 
division generator and closes the gate. 
When the external counter has reduced 
the values stored in the encoder to zero, 
the gate is opened and the remaining 
time is used by the LC7137 to count the 
pulses arriving from the VCO. 
Obviously the time is insufficient for a 

complete count, and the shortened 
number causes the phase detector to 
take corrective action and increment the 
VCO. The circuit technique adopted 
(Figure 6), was to use a count-by-ten skip 
counter which is controlled by a pulse 
derived from the 7137 starting signal. 
Whilst running, this counter will maintain 
a logic 'one' at its output. 

Pulses 
The starting signal was originally 

derived from the phase detector output 
to the VCO, which was found to have 
sharp pulses on the line (Figure 7). These 
are normally filtered out in the loop filter 
but can be detected at the PD output 
from the device. 
The pulses are used to switch a 

counter set with a divide ratio of either 
34, 17 or 16 depending on the function 
required, this selection being made by 
the Tx/Rx or repeater offset switch. This 
counter is set to count down from the 
loaded values and at each count a pulse 
is applied to the free running divide-by-
ten counter. Upon the low range counter 
reaching zero,the divide-by-ten counter 
stops and its output reaches a logic 
'zero'. 

To Tx/Re 

VCO 

T/R 

Switch 

External 

Encoder 

340 Re 

170 Tx 

160 RPT Tx 

Count down 
N 

counter 

Detect  variable 

division of 

7137 period 

Clock 

Gate 

Gate 
opening pulse 

Inbuilt progra mmable 

7137  counter 

Complete 

Correction voltage 

Fig 5 Elaboration of the outline in Figure 3 

The output from the divide-by-ten 
counter controls a gate in the VCO feed 
to the 7137 so that the gate is closed 
when the 34 x 10 or 17 x 10 sequence is in 
operation, but opened immediately the 
zero is reached. The gate opening period 
only permits a reduced number of pulses 
to be registered by the 7137 before the 

next cycle commences, and conse-
quently the phase detector takes correc-
tive action. 
The  problems  encountered  were 

mainly with the signalling of the initia-
tion. The pulse polarity met at the PD 
output was not constant, so a discrimina-
tor has to be incorporated. The loop filter 

In lock but amplitude variation 
Pulse width approx 100nS• 

+ Transients 

—vs transients 

Pulses of random polarity, amplitude and width when moving to wards lock 

Fig 7 Variations in the signal used for synch 
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27-29MHz CONVERSIONS   
circuits in common use were not adequ-
ate  and  required  a considerable 
enhancement in performance, since the 
lock-up time is proportional to the loop 
frequency limit, and it was found neces-
sary to reduce this limit considerably. A 
later technique (not shown on circuit) 
was to extract the pulse from the 
reference frequency oscillator. 
Further investigation permitted the 

use of the 10.240KHz reference crystal 
oscillator as a clock. 
The system has been used on a number 

of UK FM CB transceivers with success-
ful results. Repeater stations in the US 
and Germany have been activated and 
good DX contacts made from mobile CB 
type aerials and either barefoot or with a 
modified 25watt CB linear. 

Sequence 
Following the circuit diagram the 

actual sequence is as follows: 
(a) To stop 340 pulses it is necessary to 
stop 34 x 10 pulses. Using the circuit 
as shown this means that IC1, IC2 and 
IC3a have to operate at speeds near 
the limit of the logic family chosen, 
yet even so gate propagation times 
are borderline. 

(b) The incoming VCO frequency is 
applied to IC1a. The 2K2 resistor 
raises the gate into its linear region 
so that the amplitude of the input 
wave is increased and the input is to a 
certain degree squared up. The 
output of IC1 a becomes the master 
clock for the skip-ten counter sec-
tion, via IC3a. 

(c) In the absence of a load pulse at IC2 
pin 9 (low), IC2 counts until a carry 
appears at pin 15 (high). This is 
inverted by IC1d which disables the 
count enable (pin high - count, low - 
disable). The counter stays in this 
state (15) until a load pulse appears. 

(d) Whilst the carry is high IC1c allows 
VCO pulses to pass to the LC7137 
variable divider input. When the input 
to IC1c is low no pulses will pass. 

(e) The logic diagram in Figure 8 shows 
the operation of the skip-ten counter. 
It will be noticed that the QC output is 
used to decrement the number-of-
tens counter. Eight clock intervals 
(400nS) are available for IC5 and IC6 
to settle before IC3a detects if 
another skip-ten count is required. 

(f) IC3a generates a low load pulse for 
one clock period only if IC2 carry is 
present, and if the J input is high. The 
J input only goes low and stays low if 
the number-of-tens counter reaches 
zero. A trigger from IC3b is needed 
(total countdown complete) to load a 
non-zero value into IC5. IC6 (Rx 34, Tx 
17 or 16). 
Note that the input weighting D = 8, C 
= 4, B = 2, A = us used (Figure 9). 

(g) The transistor buffers the Tx/Rx 
signal from the LC7137 Tx = 0, Rx = 1. 
The gate IC4c inverts this signal and 

DEC OD QC OB QA 

15 1 1 1 1 Waiting for low at pin 9. IC1c passing VCO frequency. 
15 1 1 1 1 Low received (J on IC3a high next clock Q low further clock Q high). 
5 0 1 0 1 
6 0 1 1 0 
7 0 1 1 1 Number of tens counter decremented. 
8 1 0 0 0 
9 1 0 0 1 
10 1 0 1 0 
11 1 0 1 1 
12 1 1 0 0 
13 1 1 0 1 
14 1 1 1 0 
15 1 1 1 1 Two pulses allowed through from VCO. If tens counter not yet zero 
15 1 1 1 1 then another skip ten cycle begins. 
5 0 1 0 1 

15 1 1 1 1 Total count of tens now complete. The removal of, say (Rx = 340 
counts) in a 5KHz reference period is now complete. Another cycle is 
initiated by the next pulse detector trigger pulse. 

Fig 8 Skip 10 counter operation with number of tens counter 

Function DEC IC5 IC5 

DCBA DCBA 

Receive 34 0 0 1 0 0 0 1 0 
Transmit - 17 0 0 0 1 0 0 0 1 
Repeater Tx ' 16 0 0 0 1 0 0 0 0 

Fig 9 Loading of IC5 and IC6 

the connections used to the set' 
inputs of IC5 and IC6 (IC6 is the least 
significant counter) give the binary 
equivalents to 34, 16 or 17. 

(h) IC3b is used as a 100nS monostable 
for each count complete signal at its 
input. 

(i) The overall action is therefore as 
follows: 
LC7137 variable divider count com-
plete, load a value into IC5 and IC6, 
skip-ten counter operates until IC5 
and IC6 reach zero, no further pulses 
stopped until LC7137 variable divider 
count is complete, when cycle is re-
initiated. 

Problems 
One problem encountered was the 

occasional spasmodic operation of the 
initiating pulse circuitry due to the 
random nature of the polarity of the 
pulse (Figure 7), and also variations in 
the pulse width. Considerable variations 
to the loop filter proved that this could be 
overcome, except in odd versions of the 
LC7137. A modified circuit has already 
been mentioned in which the pulse was 
extracted from the reference oscillator, 
and  this  completely  removed  the 
problem. 
The actual conversion is a relatively 

simple operation since only one track 
break is required, then five connections 
to the board are made and the installa-
tion is complete. 
Board design demanded an adequate 

earth plane, and separation of certain 

circuit sections was essential. By adop-
ting careful layout no screens were 
required, but good earths are essential. 

FM quality 
The quality of FM produced was quite 

good when the normal CB modulator 
circuits were used. In cases where 
conversion of an AM is required, a board 
containing a suitable modulator with 
built-in  processor  together with  a 
455KHz discriminator is available, and 
this mod is capable of very high quality 
transmission and excellent reception. 
The above techniques may be used in a 

variety of circumstances and are not 
limited only to CB convensions. 
In the case of the guard channels in the 

FCC arrangment of frequency allocation, 
it is suggested that channels 21 -40 are 
used and the only variation is then the 
switch at channel 23, ie 29.500 - 29.700 = 
ch 21 - 40. 
The installation does require a certain 

degree of care since the high frequen-
cies involved are sensitive to strays. 
Normal  installation technique is to 
mount the board perpendicular in its 
short length to the main board, and to 
install it with the earth face of the board 
to the rear of the transceiver. 

Further development 
The above discussion leaves a con-

siderable field of further development to 
the keen experimenter and the writers 
would be interested in suggestions for 
other applications. 
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We mentioned in these notes in the 
August issue that a very large group 

of sunspots had appeared over the limb 
of the sun around the 23rd of April. 
Records from various sources have since 
shown that this group turned out to be 
one of the most active ever recorded. 

As we are just about half-way through 
the present solar cycle, the appearance 
of such an active group may well have 
been thought to be very unexpected. 
However, as we said in the August notes, 
secondary solar activity peaks such as 
this one have been observed in previous 
sunspot cycles. 
Amongst the effects noted by radio 

amateurs during the passage of this 
group were very high levels of solar 
noise on the 2 metre band. Over the 
weekend April 28/29, it was reported as 
being up to S9! Auroral propagation on 
the 2 metre band was observed and 
conditions on the HF bands were 
adversely affected. 
The writer keeps a record of solar 

activity, routinely observing sunspots, 
and his records for the period are shown 
here. 
As can be seen, the group of sunspots 

appeared about the 23rd, peaking around 
the 27th and disappearing around the 3rd 
May, which correlated very well indeed 
with the radio effects observed and the 
time of their occurence. Since this spurt 
of activity the lowest solar flux levels of 
the present cycle have been experi-
enced. 

Expedition to Greenland 
Amateur Satellite Report gives details 

of an interesting expedition to Green-
land last August. The amateur radio 
station IKOCAK/OX formed part of this 
expedition with operation on Oscar 10. 
A ten-turn helix was used for the 

435MHz uplink and a pair of ten-element 
crossed Yagis for the 2 metre downlink. A 
very interesting feature of this station 

was that solar cells were used to power it, 
the transmitter running 30 watts. 
The expedition, called STAUNING '84, 

is part of a scientific research program to 
study the ionosphere at high latitudes. 
Some impairment of satellite operation 
is expected from auroral scattering. 
Listener reports on the effects of auroral 
reflection on the uplink signals were 
requested. 

Amateurs Handbook 
It is estimated that several thousand 

recruits to amateur radio have been 
obtained from the ranks of the CBers in 
the last year or so. These new radio 
amateurs lack the traditional back-
ground which the older radio amateurs 
acquired from earlier experience as 
SWLs and so on. 
These new recruits to the hobby are 

finding it difficult to come to terms with 
traditional amateur radio procedures 
and know-how. One is constantly being 
asked for sources of the required 
information. 
One of the most useful recently 

produced publications in this respect is 
the Amateurs Handbook, published by 
Radio & Electronics World for £2.50, 
which includes post and packing. 
This is a three part handbook, now 

available as a complete set. 
The first part has a very good section 
introducing amateur radio to those new 
to the hobby. It really does tell you what 
you want to know. 
It describes the radio frequency bands 

allocated for amateur radio transmission 
and gives their propagation characteris-
tics excellently. 
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There is a good section on operating 

an amateur station, and the various 
modes of communication are very well 
dealt with. There is a most useful, up-to-
date 'countries list' and Part 1 concludes 
with a great circle distance table and a 
table for local time conversion. 
Part 2 deals with getting a licence, 

various amateur radio activities, signal 
reporting systems, radio zones, a maps 
section and the Radio Amateur Examina-
tion syllabus. 
Part 3 covers SW broadcasting very 

comprehensively indeed. This is a good 
section for the SWL. 
There is an up-to-date list of Slow 

Morse Practice transmissions which are 
arranged by the RSGB. This is very useful 
for those learning Morse code. 
The UK Beacon Station Network is well 

detailed and there is also a comprehen-
sive list of UK repeater stations. The UK 
HF and the VHF/UHF Band Plans are also 
well set out. 
Meteor scatter QS° procedure is 

explained and the Licence Regulations 
are dealt with in detail. 
As you can see, you will find a mine of 

information between the covers which 
you can refer to easily and conveniently. 
It's a must for all radio shacks. 

UoSAT-Oscar-11 
The final stages of commissioning 

UoSAT 2 took place on the 24th July. 
Following several days of final prepara-
tions and rehearsals, the gravity gradient 
boom was successfully deployed under 
control of the on-board 1802 computer at 
1035 GMT, during orbit 2113. 
The spacecraft had  been  closely 

aligned to the geomagnetic field by 
means of the automatic magnetorquer 
during the previous few weeks, and the 
residual wobble of the spacecraft had 
thereby been reduced to a very low 
value. 
When things looked right, control was 

sent to the 1802 computer to terminate 
the magnetorquer routine and deploy 
the boom. Subsequent data indicated 
that the boom deployment had pro-

1984 

14th 
21st 
28th 
4th 
11th 
18th 
25th 
2nd 
9th 
16th 
23rd 
30th 
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October 
October 
October 
November 
November 
November 
November 
December 
December 
December 
December 
December 

GMT/UTC Range Km  Elevation  Azimuth 

No transmission 
1730  36.875 
1230  40.075 
2000  37.544 
1500  37.812 

No transmission 
1700  37.197 
1130  38.336 
1930  38.908 
1400  37.006 
0930  40.680 
1630  37.856 

gressed satisfactorily and the spacecraft 
was under successful gravity gradient 
stabilisation. 
The most obvious effect of gravity 

gradient  stabilisation  is  that  the 
spacecraft will now maintain the com-
munication aerials and the camera 
pointing towards earth. 
This stabilisation is the culmination of 

many months of preparation and many 
weeks of activity, most of which has not 
been apparent to the outside world. Only 
those members of the UoSAT team 
involved in the procedures required 
know just how demanding the effort was. 
The experimental programmes can now 
begin, which will of course include the 
much awaited commissioning of the 
CCD camera. 

Oscar 10 News Bulletins 
These news bulletins are broadcast on 

Sundays by AMSAT-UK from taped text 
compiled from news input to the RSGB 
and AMSAT-UK. They are on the Oscar 10 
H2 channel of 145.962MHz downlink, and 
are broadcast during 'social hours' for 
Region 1 IARU, ie for Europe and Africa. 
Any radio amateur or AMSAT-UK group 
wishing to input news items into the 
service which are of interest to Region 1 
members or other AMSAT-UK groups, 
should send this information in English 
to RSGB HQ or AMSAT-UK before the 

49 
10 
41 
37 

47 
22 
25 
44 
37 
36 

153 
83 
225 
122 

190 
100 
247 
153 
92 
221 

Thursday prior to the Sunday bulletin. 
Dates and times for the next three 
months are as in the table. 
A meeting was  recently held  in 

Cheltenham between some of the well 
known builders of amateur radio satel-
lites to consider future projects. A 
proposal was initiated to consider a 
Phase-4  Geosynchronous  Amateur 
Satellite System. 
This would comprise, basically, of 

three geosynchronous spacecraft laun-
ched together on a common carrier 
module, each carrying at least one 
Mode-L  transponder.  The  three 
spacecraft would be placed at 120 
degrees around the equator, covering 
the USA, Europe and Asia. 
A launch opportunity might be avail-

able early in 1987. 
Dr Martin Sweeting, Satellite Control 

Centre, University of Surrey, Guildford, 
GU2 5XH, would be interested to hear 
what response there might be to such a 
project, for, as he says, it would be quite 
an undertaking. 

Recommended BBL card size 
An interesting proposal at the IARU 

Region 1 Cefalu 1984 Conference was 
that in order to facilitate handling, both 
by machine and human sorters, the 
standard size for QSL cards should be 9 x 
14 cm or 31/2  x 51/2  inches. jowl 

FREQUENCY COUNTERS 
HIGH PERFORMANCE 
HIGH RELIABILITY 
LOW COST 

The brand new Meteor series of 8-digit Frequency Counters offer the lowest cost professional performance available anywhere. 

• Measureing typically 2Hz 1.2GHz  * Low Pass Filter 
* Sensitivity < 50mV at 1GHz  * Battery or Mains 
* Setability 0.5ppm  * Factory Calibrated 
* High Accuracy  * 1-Year Guarantee 
* 3 Gate Times  * 0.5" easy to read LED Display 

NOW AVAILABLE WITH TCXO OPTION 

PRICES (Inc adaptoacharger, P & P and VAT) 
METEOR 100  (100MHz)  £111.55 
METEOR 600  (600MHz)  £141.55 
METEOR 1000  (1GHz)  £192.05 

Lei n' Designed and 
Manufactured in 
Britain. 

, 
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INK 

Illustrated colour brochure with technical specification and prices available on request. 

Black*Star 
BLACK STAR LTD, 4 Stephenson Road, St Ives, 
Huntingdon, Cambs, PE17 4WJ, England. 
Tel: (0480) 62440 Telex: 32339 
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Ray Marston concludes his survey of electronic securitysystem 
principles and practice by looking at miscellaneous circuits for 

use in the home or car. 

SW' 
test 

off 

Thermostats 

Fig 1 Simple relay-aided fire or over-temperature 
alarm using thermostat temperature sensors 

Thermostats  Fig 2 800Hz pulsed-tone fire alarm with thermostat sensors 

I n the last two editions of Data File we 
have looked at the basic operating 

theory and installation principles of 
modern home-security systems, and 
have shown a number of practical home-
security alarm circuits that can be used 
to give a high degree of protection 
against fire, thuggery, burglary, and 
flooding, etc. 
In the present edition of the file, we 

conclude our survey of electronic secur-
ity systems by looking at temperature-
and light-activated alarms for use in the 
home, and at a variety of 'security' 
circuits for use in the car. 

Temperature-activated alarms 
Temperature-operated alarms can be 

designed to indicate an 'over-tempera-
ture' condition, an 'under-temperature' 
state, a 'temperature-deviation' state, or 
an excessive 'differential-temperature' 
state. 
Obvious applications of over-tempera-

ture alarms are as fire or over-heating 
indicators for use in the home, green-
house, or car, etc. Under-temperature 

alarms can be used to indicate the 
presence of frost or ice, or the failure of a 
heating system, etc. 
Temperature-deviation  alarms  are 

specialised devices, and are used to 
sound an alarm when a monitored 
temperature goes above a pre-set upper 
value, or below a pre-set lower value. 
Useful domestic applications include 
the monitoring of tropical fish tanks or 
greenhouses. 
Differential-temperature alarms are 

also specialised devices. They activate 
when two monitored temperatures differ 
by more than a pre-set amount, irrespec-
tive of the absolute values of the two 
temperatures. Practical examples of all 
four types of alarm circuit are shown in 
the next few pages. 
Practical  temperature-activated 

alarms may use either thermostats, 
thermistors, or silicon diodes (semicon-
ductor junctions) as their temperature-
sensing elements. 
Figure 1 shows a practical example of a 

simple relay-aided fire or over-tempera-
ture alarm  using electro-mechanical 

thermostats as temperature sensors. 
These thermostats are normally-open 
(n-o) types, and close only when their 
temperature exceeds a pre-set value. 
Thus, in Figure 1 the thermostats are 

normally open, so the relay and alarm 
bell are off and the circuit consumes 
zero current. When the temperature of 
either thermostat exceeds a pre-set 
value, however, the closed thermostat 
operates the relay, which then activates 
the alarm bell via contacts RLA/1. 
Note that any number of thermostats 

can be connected in parallel, to monitor 
any number of points, and that the circuit 
can be given a functional check at any 
time by closing switch SW2. Also note 
that this circuit is normally non-latching, 
but can be made self-latching by connec-
ting relay contacts RLA/2, as shown 
dotted in the diagram. 
If the Figure 1 circuit is to be used as a 

fire alarm, with the thermostats located 
in normal living areas of the home, the 
thermostats should be set to close at a 
temperature of about 60°C (140°F); if they 
are located in unusually warm places, 
such as furnace rooms or attics, they 
should be set to close at about 90°C 
(194°F). 
Figure 2 shows how a thermostat-type 

fire alarm can be made to generate a 
pulsed-tone alarm signal directly in a 
loudspeaker. 
Here, IC1c and IC1d are wired as an 

800Hz astable that can feed a tone signal 
into the speaker via Tr1 and Tr2 but is 
gated on and off by the output of 'Clip, 
and 1C1a-IC1b are wired as a 6Hz astable 
that can be gated on or off via the 
thermostats. 
Normally the thermostats are open, 

and under this condition both astables 
are inoperative and the circuit consumes 
a quiescent current of only a microamp 
or so. 
When  either  thermostat  closes, 

however, the 1C1a-IC1b astable is acti-
vated and so switches the 1C1c-IC1d 
astable on and off at a 6Hz rate, this 
generating an 800Hz pulsed-tone alarm 
signal in the speaker. The circuit gives a 
non-latching alarm operation, and the 
tone ceases as soon as the thermostats 
re-open. 

Thermistor-activated alarms 
Thermostats are electro-mechanical 

devices, and tend to be rather expensive 
and to offer relatively poor precision. 
A useful and inexpensive alternative to 

this type of device is offered by the 
negative-temperature-coefficient (ntc) 
thermistor, which can be regarded as a 
temperature-sensitive resistor that pre-
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Fig 3 Precision over-temperature alarm with thermistor sensor 

Fig 4 Precision under-temperature alarm with thermistor sensor 

TH1 
(See text) 

RVI 

(See text) 

1 

2 

R1 
IMO 

14 

ICla 

5 

6 J IC1b 

7 

9 icic 

R2 
820k 

10 
, C2 
1n0 

12 

13 IC1d 

IC•i is 4001B 

11 R3 

10k 

sents a high resistance at low tempera-
tures and a low resistance at high 
temperatures. 
Figures 3 to 5 show some practical 

thermistor-activated alarm circuits. In 
each case, the thermistor (TH1) can be 
any ntc device that offers a resistance in 
the range 1K0 to 10K (5K0 nominal) at the 
desired operating temperature. 
Figure 3shows how ntc thermistor TH1 

can be used in conjunction with a 741 op-
amp and a transistor-driven relay to 
make  a precision  over-temperature 
alarm which activates an external alarm-
call generator via contacts RLA/1. 
Here, the op-amp is wired as a voltage 

comparator with a fixed half-supply 
reference voltage fed to  its pin-2 
inverting input via R1-R2, and with a 
temperature-dependent variable vol-
tage fed to its pin-3 non-inverting input 
via potential divider RV1-TH1. 
The action of the RV1-TH1 divider is 

such that the pin-3 voltage of the op-amp 
rises as the TH1 temperature falls, and 
vice versa, and almost equals the pin-2 
voltage at the desired 'alarm' tempera-
ture. 
Thus, when the TH1 temperature is 

below the required alarm value the pin-3 
voltage of the op-amp is above that of 
pin-2, so the op-amp output (pin-6) is 
driven to positive saturation and zero 
base drive is applied to Tn. Relay RLA is 
thus off under this condition. As the TH1 
temperature rises, the pin-3 voltage falls, 
until eventually (at the desired alarm 
temperature value) the pin-3 voltage 
falls below that of pin-2 and the op-amp 
output swings into negative saturation, 
thereby applying base bias to Tr1 via R4. 
Under this condition, ALA turns on and 

activates the external alarm-call gener-
ator via contacts RLA/1. Because of the 

• 0412V 
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14 •MMor 
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Fig 5 800Hz pulsed-tone under-temperature alarm with thermistor sensor 
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high voltage gain of the 741 op-amp, the 
relay can be turned on or off by TH1 
temperature variations of a fraction of a 
degree around the required trip value, 
which can be pre-set via RV1. 
Note that the action of the above 

circuit can be reversed, so that it acts as a 
precision under-temperature alarm, by 
simply transposing the pin-2 and pin-3 
input connections of the op-amp as 
shown in Figure 4. Alternatively, the 
action of Figure 3 circuit can be reversed 
by simply transposing TH1 and RV1. 
Figure 5 shows the circuit of an 800Hz 

pulsed-tone under-temperature alarm 
using a thermistor sensor. 
This circuit is similar to that of Figure 2, 

in that IC1 is wired as a dual-astable 
pulsed-tone generator that can be gated 
on by pulling pin-1 towards the zero volts 
rail, or turned off by pulling pin-1 towards 
the positive supply rail. In Figure 5 pin-1 
is connected to the TH1-RV1 junction, 
which generates a low voltage at low TH1 
temperatures and a high voltage at high 
temperatures. 
Thus, the 101 dual-astable activates 

when the TH1 temperature falls below a 
value  pre-set via  RV1,  and thence 
generates a pulsed-tone signal in the 
speaker. 
In practice, the precise 'gating' point of 

the 101 CMOS chip is determined by a 
parameter known  as the  'threshold 
voltage value' of the IC. 
This threshold voltage is not a fixed 

value, but is equal to a fixed percentage 
of the IC's supply voltage, as in the case 
of a resistive potential divider. Conse-
quently, the Figure 5 circuit switches 
from the OFF to the ON state, or vice 
versa, when the TH1-RV1 ratios go above 
or below a precisely defined value. 
This ratio is independent of the supply 

voltage,  but  does  depend  on  the 
threshold value of the individual IC. The 
ratio has a nominal value of 50%, but may 
vary from 30% to 70% between individual 
ICs. 
What the above means in practice is 

that the Figure 5 circuit has excellent 
stability, and has a typical sensitivity of 
about 0.5°C. The under-temperature trip 
point can be pre-set via RV1. Note that 
this circuit can be converted to an over-
temperature alarm by simply transposing 
TH1 and RV1. 

Diode-activated alarms 
An ordinary silicon diode can easily be 

used as an accurate and very inexpen-
sive temperature-sensing element in an 
alarm system. 
Typically, a silicon diode generates a 

forward voltage drop of about 600mV at a 
current of 1mA. If this current is held 
constant, the voltage drop changes by 
about -2mV for each degree centigrade 
increase in diode temperature, thus 
exhibiting a temperature coefficient of 
about -2mV/°C. 
All silicon diodes have similar thermal 

OUT 

ov 

Fig 6 Over-temperature alarm with silicon diode temperature sensing element (D1) 

+12V 

OUT 

OV 

Fig 7 Under-temperature alarm using silicon diode temperature sensing element 

characteristics. The small mass of a 
silicon signal diode such as the 1N4148 
ensures that the device has a rapid 
thermal response time, and the device 
thus makes an excellent and accurate 
temperature sensor. 
Figure 6 shows how a 1N4148 can be 

used as a thermal sensing element in an 
op-amp over-temperature alarm circuit. 
Here, Zener diode ZD1 generates a 

constant 5.6 volts across the two poten-
tial dividers formed by R1-RV1 and R2-D1. 
A constant reference voltage is thus 
developed between the ZD1-R3 junction 
and pin-2 of the op-amp, and a tempera-
ture-dependent voltage with a -2mV/°C 
thermal  coefficient  is  developed 
between the ZD1-R3 junction and pin-3 
of the op-amp. A differential voltage with 
a -2mV/°C temperature coefficient thus 
appears between pins 2 and 3 of the op-
amp. 
In practice, this circuit is set up by 

simply raising the D1 temperature to the 
required trip level, and then slowly 
adjusting RV1 so that the relay just turns 
on. Under this condition a differential of 
about 1mV appears between pins 2 and 3 
of the op-amp, and Tr1 and the relay are 
driven on. 
When the Di temperature falls below 

the trip level, the pin-3 voltage rises 
above that of pin-2, driving the op-amp 
output to positive saturation and thus 
turning Tr1 and the relay off. 
The circuit has a typical sensitivity of 

about 0.5°C, and can be used as an over-
temperature alarm at temperatures ran-
ging from sub-zero to above the boiling 
point of water. 
Note that the operation of the above 

circuit can be reversed, so that it acts as a 
wide-range under-temperature alarm, by 
simply transposing the pin-2 and pin-3 
connections of the op-amp. Figure 7 
shows the connections. 
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Fig 8 Differential-temperature alarm using silicon diode sensors 
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Fig 9 Temperature-deviation alarm with independent 
over/under-temperature relay outputs 

* RV1 :Set nominal half cupply voltage 

RV2 : Set under-temp trip value 

RV3 : Set over- temp trip value 

Fig 10 Temperature-deviation alarm with single relay output 

Finally, Figure 8 shows how a pair of 
1N4148 diodes can be used as sensors in 
a differential-temperature alarm, which 
turns on only when the D1 temperature is 
more than a pre-set amount greater than 
that of D2, and is not influenced by the 
absolute temperatures of the two diodes. 
Here, bias currents are fed to the two 

diodes via RV1, which enables a fixed 
'offset balance' differential voltage to be 
set between pins 2 and 3 of the op-amp, 
thereby setting the differential trip 
temperature value of the circuit. Once 
set, this voltage is influenced only by the 
difference between the D1 and D2 
temperatures. This circuit has a typical 
sensitivity of about 0.5°C, and can 
accommodate temperature differentials 
of up to 10°C. 

 0+12V  Temperature-deviation alarms 
Temperature-deviation alarms acti-

vate whenever a monitored temperature 
deviates from a pre-set value by more 
than a specific amount, ie when the 
temperature goes above a pre-set upper 
limit or below a pre-set lower limit. Such 
alarms are useful for monitoring tropical 
fish tanks or greenhouses, etc. 
A temperature deviation alarm can be 

made by simply combining a standard 
over-temperature switch and an under-
temperature switch in such a way that 
they share a common sensing device and 
drive a common alarm unit. 

 oov  Figures 9 and 10 show two practical 
examples of such a circuit. The Figure 9 
design provides independent relay out-
puts, with RLA providing under-tempera-
ture action and RLB providing over 
temperature action. The Figure 10 circuit 
uses a single relay to activate an external 
alarm-call generator if the TH1 tempera-
ture goes beyond pre-set limits. 

+12V  In Figure 9 and 10, TH1 is an ntc 
therm istor with a resistance in the range 
1K0 to 10K (5K0 nominal) at the middle 
trip-range temperature. 
To set up each circuit, first adjust RV1 

so that half-supply voltage appears on 
the RV1-TH1 junction when TH1 is at the 
nominal mid-range temperature value. 
Next, set TH1 to the required lower-

temperature trip value, and then adjust 
RV2 so that RLA just turns on. 
Finally, raise the TH1 temperature to 

the desired upper trip value, and then 
OUT  adjust RV3 so that the appropriate relay 

(RLB in Figure 9, RLA in Figure 10) just 
turns on. All adjustments are then 
complete. 

Light-sensitive alarms 
Light-sensitive alarms can easily be 

made to activate when light enters a 
normally-dark area such as the inside of 
a storeroom or wall safe, or when smoke 
interferes with the passage of a light 
source. 
A number of useful domestic light-

sensitive alarm circuits are shown in 
Figures 11 - 15. All of these circuits 
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Fig 11 Simple self-latching light-activated alarm 

use an LDR (light-dependent resistor) as 
a light-sensing element. The LDR is a 
cadmium-sulphide photocell, and acts as 
a variable resistor that presents a high 
resistance (hundreds of kilohms) under 
dark conditions, and a low resistance 
(hundreds  of  ohms)  when  brightly 
illuminated. 
Each of the Figure 11 to 15 circuits will 

work with almost any general-purpose 
LDR with a face diameter in the range 
3mm to 12mm. 
Figure 11 shows a simple self-latching 

light-activated alarm, designed to acti-
vate when light enters a normally-dark 
area. 
Here, LDR-R1 and R2 form a potential 

divider that determines the base-bias of 
Tn. Under dark conditions the LDR has a 
very high impedance, so zero base-bias 
is applied to Trl , and Tr1 and RLA are off. 
When a significant amount of light falls 
on the LDR face, the LDR resistance falls 
to a relatively low value and base-bias is 
applied to Tr1, which thus turns on and 
activates an external alarm-call gener-
ator via the RLA/1 relay contacts. 
The simple Figure 11 circuit has fairly 
low sensitivity, and has no facility for 
sensitivity adjustment. Figure 12 shows 
how these defects can be overcome by 
using a Darlington-connected pair of 
transistors in place of Tr1, and by using 
sensitivity control RV1 in place of R2. 
Note that the Figures h and 12ci rcuits 

can be made to give a non-latching 
action by simply eliminating the RLA/2 
set of relay contacts. 
An LDR can be used to make a smoke 

alarm in either of two basic ways. 
The most obvious way is to project a 

light beam on to the LDR face, and adjust 
the circuit sensitivity to such a level that 
the small decrease in light level (and 
increase in LDR resistance) caused by 
the intrusion of smoke in the beam is 
sufficient to cause the alarm to activate. 
Figure 13 shows the practical version of 
such a circuit. 
The alternative (and more satisfactory) 

way of making a smoke-activated alarm is 
to use the 'reflective' principle shown in 
Figure 14, which in the presence of 
smoke causes an increase in the light 
level in the LDR face. 

Lamp  Lenses) 

Screen 

Fig 12 Improved light-activated alarm 

Fig 13 Light-beam smoke alarm 

I  Sloe 

fig-14 

LDR 

Fig 14 Sectional view of reflection-type 
smoke detector 

Fig 15 Reflection-type smoke alarm 

+12V 

Reset Si n.c. 

RLA 

2 
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Fig 16 Contact-breaker immobiliser 

Frornignition 
switch 

Fig 18 Starter-motor immobiliser 

Fro m  Switch 
ignition  - 4 "--0  
switch 

Fig 19 Fuel-pump immobiliser 
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motor 
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pump 

Fro m 
ignition 

switch 

Fig 17 Ignition immobiliser 

Here, the lamp and the LDR are 
mounted in an 'open ended' but light-
excluding box, in which an internal 
screen prevents the lamplight from 
falling directly on the LDR face. 
The lamp is a source of both light and 

heat, and the latter causes convection 
currents of air to be drawn in from the 
bottom of the box and to be expelled 
through the top. The inside of the box is 
painted matt black, and the construction 
lets air pass through the box but 
excludes external light. 
Consequently, if the convected air 

currents are smoke free no light falls on 
the LDR face, and the LDR presents a 
very high resistance. 
If the currents do contain smoke, 

however, the smoke causes the light of 
the lamp to reflect onto the LDR face and 
so causes a great decrease in the LDR 
resistance, which can easily be detected. 
Figure 15 shows the practical circuit of a 
reflective type of smoke alarm. 

Car immobiliser circuits 
Vehicle anti-theft devices come in two 

basic types, one of these being the so-
called 'immobiliser' and the other being 
the true 'burglar alarm'. 
Immobiliser circuits are intended to 

simply reduce the thief's chances of 
starting or driving away a target vehicle; 
they give no protection against the 
burglar who merely wishes to steal 
objects that are left inside the vehicle. 
Immobilisers simply consist of a switch 
wired into some part of the electrical 

Ignition switch 

RL A 
12V 
>120R 

 c1 
1000u I  

LED1 

531 3 05 

Sl(n.c.) 
reset 

52 
1k2  SW • 

HT 

section of the vehicle's power unit, thus 
allowing the engine to be easily dis-
abled. 
It should be noted that all non-diesel-

powered  cars  are  fitted  with  an 
immobiliser in the form of the ignition 
switch, which is wired between the 
battery and the ignition coil. To steal a 
car, thieves simply by-pass this switch, 
either by shorting it out directly, or by 
connecting a jumper lead between the 
battery and the coil. 
A thief's chances of stealing the 

vehicle can be greatly reduced by fitting 
an additional (concealed) immobiliser 
switch, and Figures 16 to 19 show four 
alternative methods. 
In Figure /6, the immobiliser switch is 

wired  across the vehicle's contact 
breaker (C-B) points, and disables the 
vehicle when the switch is closed. This 
circuit gives excellent protection, partic-
ularly if the wiring is carefully concealed 
at the C-B end. 
In Figure 17, the immobiliser switch is 

wired in series with the vehicle's ignition 
switch so that the engine operates only 
when the switch is closed. 
The protection of this circuit is not as 

good as that of Figure 16, since a skilled 
thief can by-pass the immobiliser and 
ignition switches by hooking a jumper 
lead from the battery to the SW terminal 
of the coil. 
Figure 18 shows how the vehicle can 

be protected by fitting the immobiliser in 
series with the starter-motor solenoid, 
and Figure 19 shows how it can be fitted 

CB 

COIL 

Fig 20 Self-activating C-B immobiliser circuit 

CB 
point. 
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in series with the vehicle's electric fuel 
pump. In the latter case, the thief can 
start the engine but can drive only a short 
distance before the lack of fuel-pump 
operation immobilises the vehicle. 
A weakness of the Figure 16 and 19 

circuits is that they must be turned on 
and off manually, and thus give protec-
tion only if the owner remembers to turn 
them on. 
By contrast,  Figure 20 shows an 

immobiliser that turns on automatically 
when an attempt is made to start the 
engine via the ignition switch, but that 
can be turned off by briefly operating a 
hidden push-button switch (Si). A small 
reminder light (LED1) turns on when the 
engine is disabled by the immobiliser. 
This circuit is shown with Figure /6-type 
immobiliser  protection  provided via 
relay contacts RLA/2. 
The circuit gives a very high degree of 

protection, since it does not depend on 
the memory of its owner. 

Car anti-theft alarms 
A car anti-theft alarm should sound an 

alarm (and perhaps also immobilise the 
vehicle's engine) if any unauthorised 
person tries to enter the vehicle. 
The system must be provided with 

some means of turning the alarm on and 
off, and the on/off switch may be inside 
the vehicle, or can be fitted externally. If 
the switch is fitted internally, however, 
the system must inevitably incorporate 
some kind of time delay circuitry to 
enable the owner to enter and leave the 
vehicle without sounding the alarm. 
Typically, such a system may provide an 
exit delay of 30 seconds and an entry 
delay of 15 seconds. 
Consequently, alarm circuits that use 

internal on/off switches tend to be fairly 
complex and expensive, and thus have a 
fairly poor reliability rating. More impor-
tantly, they give poor anti-burglar pro-
tection, since thieves are given a full 15 
seconds of entry time in which to steal 
any worthwhile goodies before the alarm 
goes off. 
By contrast, externally-switched alarm 

systems can be very simple, reliable and 
inexpensive, and, since they can be 
made to sound off the instant a car door 
starts to open, can give excellent anti-
burglar protection. Figures 21 to 23 show 
some useful alarm circuits of the latter 
type. 
The Figure 21 design is a purely 

electro-mechanical  circuit.  If either 
door-mounted microswitch (accessible 
via the vehicle's 'dome' or 'courtesy' 
light) closes, relays RLA and RLB are 
driven on via D1. 
Similarly, if either of the 'auxiliary' 

microswitches (fitted to the vehicle's 
hood and trunk) close, RLA and RLB are 
turned on via D2. 
In either case, the relays are self-

latched via contacts RLA/1 and the 
vehicle is disabled via RLA/2, and-

4 
sr. 

12Y 

Door 

off 

Auxiliary 

MICROS WITCHES 

Fig 21 Simple microswitch-activated anti-theft alarm/immobiliser 

12V 

off 

 0°0  

External key switch 
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)12OR 

01 

IN4001 D2  r 
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41\  0 

Door  Auxiliary 

MICROS WITCHES  /7177 

Fig 22 Improved microswitch-activated anti-theft alarm/immobiliser 
turns horn and lights off automatically after four minutes 

Rg 23 Voltage-sensing anti-theft alarm/immobiliser 

simultaneously the horn and headlights 
are activated via contacts RLB/1 and 
RLB/2 respectively. 
A minor disadvantage of the Figure 21 

circuit is that, if the unit is activated, the 
horn and lights operate until the system 
is either turned off by the owner or until 
the vehicle's battery goes flat. 
This defect can be overcome by 

modifying the circuit as shown in Figure 
22, so that RLB turns off automatically 
after approximately four minutes (deter-
mined by Al and C1). 
Finally, to complete this survey of 

security-alarm systems, Figure 23 shows 
the circuit of a 'voltage sensing' car 
alarm, which detects the small but 

RLB  RLB \  To horn 

12V  0  switch 

>12OR 

RLB  Tolusad-
2 0  light switch 

H2OR 

\ e CB 

0  points 

\ To Horn 
1  0  switch 

\ To head— 
light switch 

0 

Jfik C\ To cm 
z 0 points 

RIB \ To horn 
0 switch 

RIB  \  To led: 
2 0 swit ch 

OIL*  q1,To CB 

2 o Point. 

sudden drop that occurs in battery 
voltage when a courtesy light or ignition 
switch, etc, is turned on, thereby enab-
ling the alarm to be activated by the 
vehicle's battery rather than by a number 
of microswitches. 
In Figure 23, C1 effectively 'remem-

bers' the mean value of the battery 
voltage and applies this value to pin-3 of 
the op-amp, while the instantaneous 
battery value is fed to pin-2. If the 
instantaneous value falls significantly 
below the mean value, the op-amp output 
switches high, driving RLA on via Tr1-Tr2 
and thereby disabling the ignition sys-
tem via RLA/2, and activating the horn 
and headlights via RLB. 
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Bernie — At these 
prices you may have 
made a few boobs! 

SUPERB 2 METRE BASE STATION 

ICOM IC271E 
2m base station for the £629 WITH 
eighties, 25w 0/P, 32  ICSM6 ELECTRET 

memories, scanning, 
10/100Hz auto shift 
tuning rates + (as 
options) voice frequency 
synthesiser, internal 12V 
psu, GaAS FET preamp. 

BASE STATION MIC 
OR 
A620 INTERNAL 
GaAS FET ICOM 
PREAMP 

HOW LOW CAN WE GO! 

YAESU FT79OR 
Portable microprocessor 
controlled UHF 70cm 
multimode. Fast 
becoming as popular as 
its 2m brother the 
FT290R—the FT790R 
has the same major 
features. Power output 
is 1 watt, but includes a 
speech processor. 

£249 £249 
INC. NICADS 
AND CHARGER 

8AIICLAIYCARD 1 

VISA 
. INSTANT HP 

AVAILABLE 
WRITTEN DETAILS ON REQUEST 

PRICES CORRECT AT TIME OF GOING TO PRESS 
ALL OFFERS SUBJECT TO AVAILABILITY 

PERFECT TIMING 

ICOM ICR71 
The latest superior 
grade receiver, with 
keyboard entry, 32 
tunable memories,three 
rates of tuning + (as 
options) infra red 
remote, F.M., voice 
frequency synthesiser, 
additional filters. 

£625 
WITH 
AT 1000 
AERIAL TUNING UNIT 

REACH FOR THE SKY 
& CATCH A SATELLITE 

,  .7.  INE Z 00 NM 

YAESU FT 726R 
Multiband base station 
transceiver. Just 
compare the following 
features: 

£739 INCL 

MUTEK PRE-AMP 

FEATURES FT 726R TS760 

Choice of bands yes 



WORLD BEATER 

YAESU FT29OR 
The design team on this r 

269 one at YAESU definite'Y L  WITH 
deserve full marks— MUTEK BOARD probably the best selling 
2m multimode in the  OR NICADS 
world.  & CHARGER 

R.U. SERIOUS? 

ICOM IC745 
H.F. transceiver/gen. 
coverage receiver. The 
IC740 was, and still is, 
popular—the intro-
duction of the IC745 
with its additional 
features makes it our 
recommendation for the 
serious H.F. operator. 

MORE FOR LESS 
YAESU FT708R 
Compact synthesised 
70cm, hand held, mini-
mum 1 Watt 0/P, 
scanning/memories, full 
10MHz coverage. 

£179 WITH 
NC9C CHARGER!! 

£839 WITH 
FREE 
ICSM6 BASE STATION MIC 
AND 
ICEX242 FM MODULE-
WORTH £67!! 

THE ULTIMATE 

YAESU FT757GX 
Compact — dual VFO's — 
general coverage — 
100W 0/P. 
FM/SSB/C W 
All options fitted 
incl. CW Filter 
and electronic 
keyer. 

£685 WITH 
FREE 
AERIAL TUNING UNIT 

CLOSED — Mondays. OPEN  Wednesdays 
FULL DETAILS: TUES, WED, FRI 9.30-5.30 • THURS 9.30-6.00 • SAT 9.30-5.00 

LONDON: 
373 UXBRIDGE ROAD, 
ACTON, 
LONDON W3 9RH. 
Tel: 01-992 5765/6 

AMATEUR RADIO EXCHANGE LTD 

NORTHERN: 
38 BRIDGE STREET, 
EARLESTOWN, NEWTON LE WILLOWS, 
MERSEYSIDE WA12 9BA. 
Tel: 092 52 29881/2 
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CI) IC CO M  
/FOR THE Diet... 
It-751 

The I0-751 could be called the flagship of the ICOM 
range as it features 32 memory channels, full HF receive 
capability, digital speech synthesizer, computer control and 
power-supply options. The 751 is fully compatible with ICOM 
auto units such as the AT-500 and IC-2KL. The I0-751 now 
has a remote push-button frequency selector pad 

Standard features include: a speech processor, 
switchable choice of J-FET pre-amp or 20dB pin diode 
attenuator and two VFO's, marker, 4 variable tuning rates, pass 
band tuning, notch, variable noise blanker, monitor switch, 

direct feed mixer in the front end, full break-in on CW and 
AMTOR compatibility. 

The first IF is 70.045 MHz. Any XIT and RIT adjustment 
is shown on the display. The transmitter features high reliability 
2S02904 transistors in a low IMD (-32dBca 100W) full 100% 
duty cycle. For more detailed information on this excellent set, 
please get in touch with us. 

o . .4.4 

MU OM IIMM 

AN IMO am 

14.110 10 a m  / , 

Maim 

IC171111 
The IC-271H is the most advanced 2 meter transceiver 

available today, it covers the spectrum from 144-146 MHz with 
FM, SSB, or OW using the most advanced 10Hz PLL system. 
The IC-271H is suitable for simplex, repeater operation, 
moonbounce or satellite work, and has features found on no 
other transceiver. 

Some standard features include 32 tunable memories, a 
high visibility fluorescent display, RIT readout, scanning, 12V 
DC operation with optional AC power supply. 

The 271H has a speech synthesizer that announces the 
displayed frequency, ideal for blind operators, this is an 
optional extra along with the SM6 desk microphone and 22 
channel memory extension with scan facilities. 

As you can see from this brief description the 10-271H, 
(and its 430-440MHz brother the IC-471H) are very versatile 
sets indeed. More detailed literature can be easily obtained 
from Thanet Electronics Limited. 

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 HP., telephone Barclaycard and Access facility and a 24 hour answering service. 
Please note that we now have a new retail branch at 95, Mortimer Street, Herne Bay, Kent. Give it a visit, BCNU. 

1%. ikt  tk. e  e  e  e 
4 *  40 * 

46  please mention RADIO & ELECTRONICS WORLD when replying to any advertisement NOVEMBER 1984 



Ohl THE HOVE... 
1(471 

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. 

ett.  etkt 
40. 

IC-0/E 
1e041E,(10un). 

The new direct entry microprocessor controlled IC-02E 
is a 2 meter handheld jam packed with excellent features. 

Some of these 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 of course 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. New HS-10 Headset, 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 continues to be available. 

Agent: Gordon G3LEQ, or telephone Knutsford (0565) 4040. 
Please telephone first, anytime 
between 0900— 2200 hrs. 

k1/4, 

Is *  
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All diodes at 10p or less in this 
list 20 of one type  £1.00 

OA 47   
OA 90   

N60   
N 541   
N 914   
N 2069a  
N 2070   
N 4031   
N 4002   
N 4003   
N 4004   
N 4005   
N 4006   
N 4007   
N 4148040 
N 4448040 
N 4722   
N 4751   
N 5235   
N 5254   
N 5349   
N 5392   
N 5928B  

AV 30   

M 72255  

R 106a 
R 3051 

S164   
5921   
63011a 
S 3072s 
S 5024a 
S 5030  

11 921  
IT 923  
TT 1075 
11 2001 
TT 2002 
11 4150 

ZE 1.5  

Op 
Op 

50 
51/ 
3P 
109 
10p 
3P 
39 
49 
4p 
49 
4p 
SP 
 £1 
 £1 
10p 
10p 
10p 
10p 
10p 
10p 
10p 

10p 

10p 

20p 
10p 

10p 
10p 
10p 
10p 
50p 
50p 

10p 
10p 
10p 
10p 
10p 
10p 

10p 

ZF 3,3.3, 4.3, 10, 11, 12, 15, 33, 
43.47,82  10p 

ZPD 3.9, 4.7, 5.6, 10, 47  10p 

ZPY 8v2. 12, 16, 24, 43, 47, 56 
10p 

21K22  10p 
ZTK 33  10p 
ZTK 33a  113p 

ZW 13  12p 
ZW 27  10p 
ZW 4-3  10p 
ZW 310  10p 

ZX 68  30p 

2Y47  10p 
ZY 72  10p 

AA 113  10p 
AA 119  SP 
AA 144  10p 

BA 102c 
BA 157  
BA 159  
BA 173  
BA 182  
BA 201  
BA 202  
BA 243  
BA 248  
BA 316  
BA 318  

BAV 10   
BAV 21   

BAW 21   I if retielem
i 

8B103  10p 
BB 105Ax12  £1 
BB 1056012  £1 
BB 105Gx12   £1 
BB 121a  10p 

BAG 83c13  10p 

Min 12 volt Relays  75p 

716   
Ì 729   
730   

Y827: 6A/1KV  
Y 860   
Y 933   
Y 969   
Y997   
R 1038   
R 1039   
R 2009   
R 2010b   
R 2029   
R 2210   
R 2257   
R 2265   
R 2305   
R2306   
R 2322/2323   
R 2323   
R 2396   
R 2461   
R 2030   
R 2443= BD124  
R2737   
R 2738-TI P41  
R 2775-TI P410 
R 3129=TI P47  
S 2008b   

10p 
300 
10p 
240 
sop 
50 
50p 
30p 
40p 
440 
90p 
CI 
50p 
00p 
00p 
50p 
50p 
50p 

pear 90p 
15p 
50p 
00p 
110p 
40p 
440 
SOp 

 40p 
40p 
90p 

BZX 46c22  15p 
BZX 61 9-1   Op 
BZX 61c110   ep 
BZX 61c20  10p 
BZX 61c30  10p 
BZX 61c220  10p 
BZX 70c6v2  Bp 
BZX 70c12  20p 
BZX 70C33  Op 
BZX 79c3v9, 4v7, 5v1, 506, 6v2, 
6v8, 7v5. 11, 12, 30, 47 

10p tech 
BZX 83c4v3, 508,808, 12.13. 24, 
27,33   10p molt 
BZX 84c6v8x10  30p 
BZX 85c8v2  10p 
BZX 8800v7, 3v9, 4v3, 6v2, 602, 
12   10p mob 

IA/1600V  10p 

CV 8617  10p 

BU 105/04   
BU 108   
RU 124   
BU 126   
BU 180a   
BU 204   
BU 205   
BU 206   
BU 207   
BU 208   
BU 208 on heat sink 
BU 208A   
BU 20813   
BU 222   
BU 326   
BU 407   
BU 426V   
BU 500   
BU 506A   
BU 526   
BU 807   
BUX 84   
BUW 84   
BUY 71   

TIC 1060  30p 
TIC 11615  40p 
TIC 116nK 1003  340 
TIC 126N  40p 
TIC 206m  30p 
TIC 225S  40p 
TIC 226E  40p 
TIC 226m  30p 
TIC 236m  30p 
TICV 106D 
(1092 case 2A/400V)  10p 
11P29  20p 
TIP 30  Stip 
TIP 30A  3119 
TIP 30B  40p 
TIP 30C  45p 
TIP 31  30p 
TIP 32  25p 
TIP 33B  50p 
TIP 33C  70p 
TIP 34A  50p 
TIP 34B  00p 
TIP 34C  70p 
TIP 3513  80p 
TIP 35C  70p 
TIP 35D  110p 
TIP36  50p 
TIP 36C  740 
TIP 41B  40p 
TIP 410  70p 
TIP 42/BRC 6109  30p 
TIP 48  40p 
11P49  30p 
TIP 57  30p 
TIP 100  30p 
TIP 102  300 
TIP 112  30p 
TIP 115  60p 
TIP 117  50p 
TIP 120  35p 
TIP 125  35p 
TIP 130  30p 
TIP 131  213p 
TIP 136  30p 
TIP 140  50p 
11P147  50p 
11P640  110p 
TIP 2955  38p 
T6032  30p 
T6036  40p 
16040  40p 
16047  40p 
T6049  40p 
T6051  40p 
T 6052  40p 
19004  40p 
19005  40p 
ZTX 102c  10p 
ZTX 107  109 
ZTX 108c  10p 
ZTX 109k  RP 
ZTX 213  59 
ZTX 341  143p 
ZTXC 342  10p 

ZTX 384  
ZTX 451  
ZTX 550  
MJ 2253  
MJE 3040 
MJE 2209 
SP 8385  

Voltage Regulators 
+5V/UA78P05SC   
-5V/LM79M05CP   
-8V/79M08c   
+6V/78M06c   
+10v/78LA10   
LM 337   
LM 342/18   
LM 340T 5.0   
+12V/LM 340112 
+15V/78M15   
+18V/MC78M18  
+24V/78M24   
MC 7724cp   
MC 7824   
TIS 90   
TIS 91   
TIS 92   
TIS 93   

10p 
10p 
10p 
50p 
50p 
10p 
50p 

Mffilliiillif
fill 

08 Remo tranaletor 
16119 2A/40v.50Meg 

5 for 21. 

PHILIPS DIY HOME SECURITY ALARMS KITS 
Send for details. Prices £04 80 £112. 

10 Mixed 
TV 8 radio speakers 
CB + £2 post 

an 4" s p e a k e r s  £1 

4700/10v x 10   50p 
68/16 x 10   50p 
150/16 x 10   50p 
47/25 x 10  50p 

220/25 x 10  00p 
1/250 x 10   130p 

8000/30v   50p 
470/40v x 10  £1 
22/100v x 10  £1 
100/350v  740 
400/3560  70p 
47/500v  240 
1/600v   25p 

022/1kv   10p 

Philips 0P422.4CH 
(E40 cost) CO 

Stereo Dynamic 
Cartridge 

20AX DEC Split 
Diode lead £1.00 

12 Volt Aerial Changer 
over Relays  £1 

DEC Dynamic 20AX 
Convergence 
C2233H-52230H 

£2.00 

O M Hitachi 
V/Cap tuner, after 1979 
Series  CS 
6 Push Button Unit for 
DEC 2100 Series 
Replacement for Touch 
Button Unit   £12 

Mullard Broadband 
R.F. power modules 

VHF. BGY33 £15 
UHF. BGY22E 
Cfl PT4236C 
£5 PT9783 

U 19885  40p 
U3832    15p 
U3845   15p 
MR 508    10p 
MR 501   10p 
MR 502    10p 
BCW 71R  30p 
BYF 1202   10p 
BYF 1204    10p 
BYF 3126  40p 
BYF 3214  40 p 
BYX 10    Op 
BYX 36/600   35p 
BYX 36/300   259 
BYX 55/350    10p 
BYX 55/600 (Bead)   10p 
BYX 71/350   20p 
BYX 71/600   50p 
BYX 72/300    20p 
BYX 36/600    50p 
BYV 95B    10p 
BVY 95C    12p 
BYZ 106    10p 
BPW 41   15p 
BYW 56 2A/1000v G11  BP 
BZU 15/24   54p 
BZY 93c75  50p 
BZV 15/18   30p 
BZV 15/30   30p 
BZW 70c6v2   10p 
BZX 79.3v    10p 
Bush thynstor RCA 76122...C1 
ITT computer bookset 2020 

11:2 
G820 turn 100K pot   Sip 
Transformer  240v/200-
500Ma  719 
Viewdata torroidals  CO 
CVC 20 tube base  £3 
Tube Base Rank & G11 

£1.20 
San kyo tape motor  76p 
Swiss  made  250rpm/240V 
motor very small   759 

neck   
scan coil 110* small 

k   21.50 
Infra red led 
LD57CA   109 
Mono scan coil  £3 
G 8 transductor  £1 
AT 4041/41 transductor  £1 
2K5  Lin  pot with  40mm 
spindle   20p 
1982 Hitachi Ac isolator  50p 
Mul lard FM decoder 1401 (1 
Philips service  pack,  flat 
films, 57 condensers 56nf-
2.2uf  £3 
VHF 3 Transistor rotary tuner 
DX-TV  21 
15K-20 turn pots  20p 
Thorn panel 60100 pot + 
changeover switch (Irish) 

50p 
Battery converter TA 75 for 
colour TV. 12/24v Thorn 3787 

CO 
Thorn 3500 2A cut out   7191 
Stereo DEC amp 20 watt + 
pre-amp with 4 pots + mains 
power unit with circuit  MI 

SPECIAL OFFER 
Docca-TT7 etc. 
FE04/1/250AC/4 
Mains filters 
(grey type) x 4 

C1 

SPECIAL OFFER CVC 21 
Chassis complete   £35 
Computer Transformer 
20v/2.25A, 20v/1.5A; 17/.54; 19/ 
.5A; 28/.05A   

1111190118 
SKB 2/08 L5A  30p 
KBL 005  30p 
KBL 02  30p 
KBP 04  30p 
WO2  15p 
W004   lap 
W005  20p 
DEC  remote  panel.  Main 
transformer 3/ic SAA 1025/5N 
74141/TBA 231  CO 
AT 2078/35  27 
AT 2076/55 DEC split diode 
transformer  £10 
AT 2048/11 LOPTI Mullard 

CILSO 

Sodo m Tools and Accessories 
Philips  £1.00 

Philips Neon Lamps for TV sets  Sp 
Freeze  £1.00 
Foam Cleaner  £1.00 
Contact Cleaner  £1.00 

12 Volt Lori i n Full Remote Relay Switch  £1.00 
Mains timer. 13 amp-up to 2 hours: easy to use, plugs into socket  £3.00 

Sellotape PVC Electric Insulation 
25mm x 20M  50p 
50mm x 20M  709 
ITT CVC  11:11.25 
Chassis  £40.00 

SPECIAL OFFERS UNTIL OCTOBER 

10 x G11 Cap 470/250  £15.00 
Soldering iron 6v/23w  £2.50 
25 watt mains Burgss soldering iron kit  £6 
Weller solder iron 15 watt/25 watt  £8.00 
2 way baby alarm/intercom with long leads  ES 
Phillips universal battery tester/charger, fuse/bulb tester  To Clear £4 
Elsenmann NICAD CHARGER 5.5V/150 ma  £2 
12V N iced pack. 'AA'  £2.50 
Hitachi 7.2v/1.8A N iced pack  £6.00 
Hitachi TP 007 Battery pack 7.2v/1.6A  £7 
Hitachi Silver Oxide Battery G13 UCC357 IEC SR44 1.5V  80p 
70ML Silicone Sealer (clear)   El 
100 Coax Plugs   £10.00 
De-solder pump + 2 nozzels  £5.20 
Plastic box for i.c.s with anti-static pad trx2/x1/2'  75p 
Can of handy oil 'mobil'  40p 
Flat Red LED  12p 
5039 M 60/40 solder reel   £7 
Cleanveld glue pack  30p 

Dual v/u meter -20- +10db  £1 
3 x C90 Cassettes  70p 
K30 thermistor 232266298009  73p 

75R/25 Watt  Mg 
18R/11 Watt  259 
120R/17 Watt  20p 
Front End Music Centre. 
VHF/MW/LW 13" x 31/2  £3 
Output Stage for music centre  ttl 

SONY 1400KV Chroma Panel  MI 
SONY 1400KV Tuner unit   £3.50 
SONY 1400KV Touch button unit   £3.110 

Texas Viewdata Decoder VDP 12/80 
Issue 3 with all IC's   £10.00 

Thom 9volt power supply regulated .....£3.00 
BF 470  20 for 22.00 
20 Slider Knobs  709 
6 Mixed UHF Aerial Isolating Sockets, 
some with long leads. Fit ITT, DEC. 
Philips, Pye  £1.00 

Oseentity Reductions 
BY204/4   25 for £1.00 
8Y206  25 for £1.00 
W005 bridge  20 for £2 
G11 touch button red   Slot El 
BY298 3 amp/fast/R   20 for £1.50 
8D239   20 for C2.00 
MR856  25 for C1.50 
BU133   10 for C5.00 
BU205   10 for 28.00 
BU105   10 for 26.00 
2SC2122A   10 kw £8.00 
BF458   10 for C1.00 
6D136   10for£1.25 
BF224  20 for £1.40 
0A90  40 for 21.00 
BYX10  10090, £4.00 
1(13 multicaps   10 for £7.80 
50 Ceramic Condensers   £1.50 
Mixed Mounting Kit for 
Power Transistors   50p 
300 Condensers   £1.50 
300 Resistors   £1.80 
150 Elecrolytics   £2.00 
15 Bulbs  409 
Antistatic Discloth   &for Cl 
100 Diodes   £1.110 

100 Fuses   £2.00 
100 W/W ReS   £1.80 
BF 199   20 for C1.00 
10020 Turn 100k pots. Rank   £2.00 

M ed Pacts 
1066 12 Power Trans RCA 16182 NPN 
Replacement for BD124 and Mounting 
Kits   21.00 
50 Mixed AC series Transistor   £4.50 
15 Panel mount rocker switch 250V/10A 

21.50 
25 Panel Mount Bulbs & Neons  £1.50 
10A  21.50 
Mixed ribbon cables   £1.00 
25 LED red/yellow/green   £1.50 
201/C Holders   £1.20 
20 Large LED Red  £1.00 
20 Small LED Red  £1.00 
10020 Turn 100K Pots  £1.00 
100 Transistor   £2.50 
20 Convergence Pots  130p 
100 Sticks   £1.00 
10 Thermistors  509 
20 Slider Pots   £1.00 
30 Presets  509 
15 VDR + thermistors, degaussing. 
HT, etc   £1.00 
40 glass reed switch   £1.00 
10 press to make switch  70p 
40 Pots  £1.50 
10 Gun Switches  50, 
5 Tube Bases   £1.00 
1,000 Diodes, Condensers, Resistors 
on Bandolier   £2.00 
Lucky Dip 600 gram  £1.00 
Jungle Bag 5Kg  C3.00 
20 Knobs   £1.00 
40 Pots, 1/4 ' + 6rnm spindles 
for audio/TV   £3.00 
20mm Fuse Holders 
Chassis Mount  20 fOr C1.00 
1400/6 100 mixed  £2.60 
EHT Diodes, small  2010, £1.00 

SENDZ COMPONENTS 
63 Bishopsteignton, Shoeburyness, Essex 553 OAF 

SAME DAY SERVICE 
AR Items subject to availability. No Accounts: No Credit Cards 

Postal OrdstfChoquo with order Add 15% VAT, then £1 Postage Add Postage for 
OserSOSS 

Callers: To shop at 212 London Rd, Southend Tel: 0702-332992 
Open 9.1/2.804. OVNT  school orders aceepted on official headings add 10% handling charge. 
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 FETs 

Drain 

Gate 

A beginner's guide to the 

Field Effect Transistor, by James Dick 

The Field Effect Transistor (FET) has 
had a bad press over the last few 

years. Its characteristics are distinctly 
valve-like, and perhaps this association 
with a departing technology is responsi-
ble for the FET's archaic image. 
Reality, however, is rather different. 

The FET is making a comeback in nearly 
all areas of electronics: it is increasingly 
used in op-amps, as a discrete device in 
power audio and radio-frequency output 
stages, and, particularly, in digital cir-
cuitry. Perhaps we need to re-discover 
the FET. Its wide range of uses (from 

Source 

Channel of n-type 
semiconductor within 
p-type substrate 

Fig 2 FET construction 

+ye 

drain 

source 

Fig 3 (a) Electrical connections 
and (b) internal effect of gate field 

p -type semiconductor 

n-type semiconductor 

n-type where the 
electrons have been 
cleared away because 
of the negative field 
of the gate 

amplifiers to 32-bit microprocessors) 
certainly invites our curiosity. 

In the beginning 
Before we look at how the FET can be 

used, we need to understand how it 
works. 
Figure 1 shows a simple valve with 

anode, cathode and grid. Electrons, 
boiled off the cathode by the heater, are 
attracted to the positive anode. Hence, 
they stream across the valve and are 
responsible for the current 'flowing' in 
the valve. 
If a negative potential is applied to the 

grid, the electron flow is partly reduced 
because some of the (negative) elec-
trons are repelled by the like-sign 
charge on the grid. 
If the grid  is made increasingly 

negative, a point is reached when the 
cathode-anode current is almost zero. 
This simple valve model can be applied 
to the FET because the action is very 
similar. 
Figure 2 represents the physical con-

struction of an N-channel FET: a bar of N-
type semiconductor (with its ends called 
DRAIN and SOURCE) surrounded by P-
type semiconductor (with a connection 
called GATE). 
The circuit in Figure 3a shows a FET 

connected up and Figure 3b represents 
what is happening, electrically, inside. 
With the drain positive, a current flows 
from the drain to the source - perhaps it 
is less confusing to say that electrons 
enter at the source, flow along the 
semiconductor channel and exit at the 
drain. 
If the gate is made negative relative to 

the source, virtually no current will flow 
in the gate because it behaves like a 
reverse-biased diode. 
However, the potential on the gate sets 

up an electric field in the channel. Just as 
in the valve, this field controls the 
magnitude of the current flowing in the 
channel - to the point that if • it is 
sufficiently strong, the channel current 
will cease flowing. Hence the name 
'Field Effect Transistor'. 

'N'-channel 
Figure 3shows an 'N-channel' FET: the 

semiconducting channel is of N-type 
material. A 'ID-channel' type is also 
available  - circuit  polarities  are 
reversed. 
Both the N- and P- type FETs described 

are junction devices. The gate elec-
trically joins the channel and, if forward-
biased, would conduct current. Since 
JFETs are used because the gate 
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LINSLEY HOOD 300 SERIES 
AMPLIFIER KITS. 

Ultra high quality, Mosfet output, Hi-Fi amplifier kits by this 
famous designer. Two models of identical appearance are 
available, one giving 35 watts per channel output, the other 45. 
Careful design has made these amplifiers capable of superb 
sound quality. The delicacy and transparency of the tone quality 
enables them to outperform. on a side by side comparison, the 
majority of commercial amplifiers. Building is very easy as almost 
all components are fitted on easily removed printed circuit 
boards. Subsequent setting up needs only a simple multimeter to 
obtain the full specified performance. Both kits come with very 
comprehensive building instructions. 

35 Watt Complete Kit - £79.50  45 Watt Complete Kit - £83.50 
Reprints of Original Articles from 'Hi-F1' News Cl no Val. 

UNSLEY-HOOD CASSETTE 
RECORDER CIRCUITS 

Complete record and replay circuits for very high quality low 
noise stereo cassette recorder. Circuits are optimised for our 
HS16 Super (Duality Sendust Alloy Head. Switched bias and 
equalisation to cater for chrome and ferric tapes. Very easy to 
assemble on plug-in PCBs. Complete with full instructions. 

Complete Stereo Record/Play Kit - £25.26 
VU Meters to suit - £2.30 *ad, 
Reprints of original Articles. 75p no Vat. 

LINSLEY-HOOD 100 WATT 
POWER AMPLIFIER 

Our complete kit for this brilliant new design is the same size as 
our Linsley-Hood Cassette Recorded 2. Kit includes all parts for 
two power amplifiers with large heatsink area, huge power 

supply and speaker protection circuit. Total cost atoll parts is 
£114.44 but our special introductory price for all parts bought 
together is only £105.50. 

F/1  

ALPS FFS17U FM FRONT DID 

Beautiful, precision make High Quality variable capacitor tuned 
FM Front End with Dual-gate MosFet, 2-AM Gangs and 3.1 
reduction gear. 
FM range 87t0 109MHz 12v 30inA Max. AGC and AFC. OUR PRICE 
ONLY £9.99 INCLUDING VAT AND POSTAGE (Circuit if required 
35 P). 

!BULLARD UHF TV FRONT ENDS 
Compact Varicap tuned modules, U322 is used in 'ELEKTOR' 
teletext decoder, U321 £9.24 inc vat U322 £9.76 inc vat. 

COMPLETE STEREO 
TUNER MODULE 

Three band LW/MW/FM Stereo Tuner fully assembled on PCB 165 
x 85mm. Supplied with Ferrite rod aerial and band switch fully 
wired. Facility provided to drive tuning meter and stereo LED. 
Only needs 12v DC supply. FM sensitivity. 2.5uV. Price only £7.99 
Inc. VAT and pad. 

'STEREO AMPLIFIER MODULE' 
Ready built and tested quality power amplifier module complete 
and ready to use. Mains input 220/2435 with power to spare tor 
tuner and tape deck Size  taco 110 x 65mrn 

TUNER AND PRE-AMP MODULE 
Matching unit to above. Contains Long, Medium and Short wave 
AM tuner. Stereo FM tuner and pre-amp with switched inputs for 
tuners, tape and pickup Complete with flywheel drive and cord 
assembly. Size 400 x 220 x 63mm. 
Special offer for both dome only £16.90 

4,HIGH OcUAAssUrfTTESEHPEALADCSE 7T 

Do your tapes lack treble? A worn head could be the problem. 
Fitting one of our replacement heads could restore performance 
to better than new! Standard mountings make fitting easy and our 
TC1 Test Cassette helps you set the azimuth spot-on. We are the 
actual importers which means you get the benefit of lower prices 
for prime parts. Compare us with other suppliers and see! The 
following is a list of our most popular heads, all are suitable for 
use on Dolby machines and are ex-stock. 

Please Note: New Phone Number: (0691) 652894 
Personal callers are always very welcome but please 
note that we are closed all day Saturday 

POOLE LOGIC 
49 KINGSTON ROAD 
POOLE, DORSET 

TEL: (0202) 683093 
C Size good quality Ni-Cads £1.50 

Popes M100 80pm 
Popes 213 Non contaminating 60pm 

Hard drawn copper 25m £4.50, 50m 
Ranges Yaesu FG 290 complete with good Ni-cads 

£279, Tonna Agents for ICOM. 
Full range of RSGB books and maps 

Full range Tonna Antennae 

Full credit facilities and mail order available 

• 

GOMM 

FIC20 Pennelloy Stereo Mead. This is the standard head fitted as 
orginal equipment on most decks  C5.11 
111990 144 90 Mita Permalloy Mead. A hard-wearing, higher 
performance head with metal capability  E13.06 
16116 Sendai! Alloy Super Mead. The best head we can find 
Longer life than Permalloy, higher output than Ferrite, fantastic 
frequency response  C9 91 

I10551 4-Track used for auto-reverse or quadrophonic use. Full 
specification record and playback head  £9.73 
19A481 Latest version Double Mono (2/2) record/Play head. 
Replaces R484  C8 90 
3111436 Standard Mounting 2/2 Erase head. Compatible with 
above or HO551 4 Track head „ ....  ....................... ............. ..... £5.90 
19E151 Non Standard Mounting 2/2 Erase head  .C4.25 
11524 Standard Erase Head. Semi double gap, high efficiency.. £1.50 
1.1541 Metal Tape Erase Head. Full double gap  .......... ......  C4.90 
Please consult our list for technical data on these and other 
Special Purpose Heads. 

STEREO CASSETTE DECK 
Following the runaway sellout of our last cassette deck we have 
now obtained a small quantity of an even nicer one. 
MM features are full auto-stop, Chrome/Ferric Switch. Manual 
record level control (invaluable for computer use), twin VU 
meters and 3-digit counter. Complete with all record and replay 
circuitry, control  keys and cassette carrier/door. Very good 
quality and only £21.1s0 inc Vat and Post 
Circuit diagram and notes asp. 
SET OF 4 SUB-MINIATURE IF TRANSFORMERS for high quality 
AM tuner. THE SET ONLY 38p1 
Application circuit if required  10p 
Suitable ferrite rod antenna  ........ ..... . .............  ..... ....85Ci 

AM VARICAP DIODE BARGAIN Due to a fantastic bulk purchase we 
are now able to offer the super SMV2012 vancap diodes at unbelievable 
prices These are a wide range diode for use in AM tuner applications. 
They are also supplied in matched sets to eliminate tracking errors! 
Mdched par only 25p. Mached 4 only 60p. 

HART TRIPLE-PURPOSE TEST 
CASSETTE TC1 

One inexpensive test cassette enables you to set up VU level, 
head azimuth and tape speed. Invaluable when fitting new heads. 
Only £4.88 plus VAT and 50p postage. 

Tape Heed Denrepatleer.  Handy size  mains operated  unit 
prevents build up of residual head magnetisation causing noise 
on playback  £4.54 
Full details of the entire range of HART products is contained in 
our illustrated lists. Ask for your FREE copy NOW. 
Enquines for lists are also welcome from overseas but please let 
us have three IRCs to cover the cost of surface post or 5 IRCs for 
airmail. 
In a hurry? A telephone order with credit card number placed 
before 3pm will be despatched THAT DAY! 
Please add part cost of post packing and insurance as follows 

INLAND  OVERSFA8 
Orders up to £10- 50p Postage at cost Plus £9' 
Orders £10 to £49 - £1  documentation and handling 
Orders over E50 -E160 

Al prices exclele 
VAT unless staled 

‘-kp,v-k- ELECTRONIC KITS LTO 
PENYLAN MILL 

os\NE.s-cnv , SHROPSHIRE 
T OO 9A8 

AMATEUR ELECTRONICS UK 
R.A.S. (Nottingham) 
Radio A mateur Supplies 

Tel: 0602 280267 

Visit your Local Emporium 
Large Selecfion of New/Used Equipment on Show 

AGENTS FOR: 
AZD EN 
ICON 
YAESU 
FORTOP ATV 

ACCESSORIES: 
Weis Range 
Microwave Modules 
Adonis Mies 
Mute& Pre-Amps 
Barman, Mast Supports 
DRAE PSU and 
Wave Meters 

AERIAL: Tonna, Ha/bar, New Dia mond 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 

G8UUS 

rVilkirr 

ISEE US AT THE LINCOLN HAM-
FEST ON THE 23rd 
SEPTE MBER 

4 MILES NORTH OF 
LINCOLN ON THE A ti  

tueSu 
\ Ey 

•1•111 

..i.  _a, .....  .4., -......  Ak,  _.a...  i 

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

Affordable Accuracy - Low Cost Muthmeters from Armon 

SPECIFICATION MODELS 
6010 & 7030 DIGITAL 
* 10 amp AC/DC 
* Battery Single 9V drycell. Life: 200 hrs. 

* Di mensions: 170 x 89 x 38 mm 
* Weight 4009 inc. battery 
* Mode Select Push Button 
* AC DC Current 200. A to 10A 

* AC Voltage 200mV to 750V 

* DC Voltage: 200mV to 1000V 
* Resistance 2001t to 20M)2 

* Input Impedance: 10M.Q. 

* Display 3'/, Digit 13 mm LCD 
* 0/load Protection. All ranges 

28 RANGES, EACH WITH RILL OVERLOAD 

PROTECTION 

SPECIFICATION 
NM 102R ANALOGUE 
* DC Voltage  0.25, 2.5. 10. 50. 250, 500, 1000 volts 

20.000 ohms/volt, 
* AC Voltage  2.5, 10, 50. 250, K C 1000 nays 

8,000 oh ms/volt. 
* Decibels:  -20 to -,62dB 

* DC Current  0-50, 5004A. 0-5, 50. 500 mA 
* Ohm meter  0-10 Megoh ms In 4 ranges. 

50 oh ms Centre Scale. 
* Power Suppty. One 1.5 V Size 'AA' battery (inc)) 

* Size & Weight: 135 x 91 x 39 mm, 280gr. 

11C 102 BZ WITH BUZZER, 

BATTERY SCALE & 

10A DC RANGE 

ARMON ELECTRONICS LTD. 
Dept D, Heron House, 109 Wembley Hill Road, Wembley, Middlesex HA9 8AG 

Telephone 01-902 4321 (3 lines). Telex 923985 
Please add 15% to your order tor Vat. P&P free of charge. Payment by cheque with order. 

Offer applicable to mainland UK only. 

TRADE ENQUIRIES INVITED. FULL RANGE OF METERS ON APPLICATION. 
Please allow 15 days for delivery. 
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A Calculator for 
Quartz Crystal 

Oscillator Design 

A crystal has only got two legs so it must be simple. Just how 
wrong can you be! Let's take Motional Capacitance for 
example. The Motional Capacitance of the Nth order mode 
can be calculated from the crystal admittance: 

4bilwe n (1 + k262 ) + 4 w E22 .41C262 Sin2 -gwriSin2 ;,„ b  
2h [(4„4,2)-11 NYS 2Ne ii- 214,.LN„ h 

After a little interesting manipulation, this reduces to: 
,__ 2 7, f„,2 112 2 p2 

C N=16E 22 fc'  s 262 Sin2 NY  m  " Ne  a NY  L NE N W h 

This fun equation can then be evaluated for C1. Similiar 
procedures are required for the other components of the 
equivalent circuit. 

One can quite understand that, in the year of the 'Quantum 
Leap', crystals are still considered to be mysterious objects. 

PwIP CATHODEON   
ow-ftwo 
isompiri C R YS T A L S 

So we at Cathodeon Crystals have produced a unique aid for 
oscillator designers and other users of quartz crystals which 
removes the mystery. You can now check the values of the 
equivalent circuit and quickly calculate the effect of trimmer 
capacitors, shunt (or series) inductors etc. For the first time 
you have all the information you need in just one place. 

The Quartz Crystal Parameter Calculator is accompanied by a 
quick guide to Quartz Crystal theory. Everything you ever 
wanted to know in just three pages. 

Please supply 
at a cost* of 

Name 

 Crystal Parameter Calculators 
1 to 2 at £8.70 ea.  *Prices include VAT, 
3 to 5 at £8.00 ea.  post and packing 
6 or more £7.50 ea.  (UK only). 
I enclose my Official Order/Cheque/P.O. for £ . . . . 

Job Function 

Address 

Cathodeon Crystals Ltd Linton Cambridge CBI 6JU England 
Telephone (0223) 891501 Telex 81212 

Post Code 

' REW1 



FETs  
potential, which controls the channel 
current, requires only a few nano-
amperes to maintain it, the forward-
biased gate will cause circuit failure. 
Another type of FET is the Insulated 

Gate FET (IGFET, for short). Here, a thin 
layer of silicon dioxide (glass) is grown 
between the FET channel and the gate, 
hence their alternative name - Metal 
Oxide Semiconductor FET (MOSFET). 
MOSFETs are available in two types: 
depletion- and enhancement- mode. 
Depletion MOSFETs behave rather 

like JFETs. As the gate voltage becomes 
increasingly reverse-biased, the chan-
nel current decreases and eventually 
ceases. 
Enhancement devices are nearly the 

opposite in character: with gate and 
source at equal potentials, no current 
passes in the channel - only when the 
gate becomes forward  biased does 
current flow in the channel. 
Remember that no gate current will 

flow in a MOSFET (even when it is 
forward biased) because of the insulat-
ing layer between the gate and the 
channel. Figure 4 shows the symbols 
used for JFETs and MOSFETs. 

FET characteristics 
Since all FET types have a certain 

commonality in electrical behaviour, it is 
possible to look at one type - an N-
channel JFET - to gain an insight into 
FET characteristics. Figure 5 shows the 
circuit that was used and the results 
discussed are in Figure 6. 
Figure 6has the voltage between drain 

and source plotted on the x-axis, and the 
current passed through the channel on 
the y-axis. The curves plotted on the 
graph show the relationship between the 
current through, and the voltage across 
the device for different voltages applied 
between the gate and the source. 
The voltage control of channel current 

can be clearly seen - as the gate/source 
voltage becomes more negative, the 
current (regardless of drain source 
voltage) decreases. 
Indeed, at voltages around -2.5V, the 

current has been effectively stopped. 
This voltage is known as the 'pinch-off' 
voltage, Vp, and it is an important 
parameter in the FET's characteristics. 
The dotted line in Figure 6 splits the 

FET characteristic curve into two: the 
saturated and resistive regions. 
The saturated region is where the FET 

has its channel current determined only 
by the gate/source voltage - ie the 
current is independent of the drain/ 
source  voltage  (within  operational 
limits). Note that this is particularly true 
as the gate/source voltage approaches 
the pinch-off limit. 
When the gate is tied directly to the 

source (the gate/source voltage then 
being zero), the current passed through 
the channel is referenced as IDss , which 
is normally obtained for a known drain/ 

• 

Variable DC 
power supply 

GS 

0 + 

Variable DC 
power supply 

Fig 5 Circuit for determination of FET characteristics 

 1• 

FET iS considered as an amplifier. 
The other region of the FET's charac-

teristic plot, the resistive region, is also 
2  shown in Figure 6. Again, of course, the 

drain/source voltage and channel cur-
rent are shown for various gate/source 
voltages. 
However, unlike the behaviour in the 

when the FET is operated within the  saturation region, the current in the 
saturation region.  channel  is now dependent on the 
We shall return to this region when the  drain/source voltage - indeed, the lines 

source voltage, allowing the channel 
current at a given gate/source voltage to 
be calculated from 

IDS = IDSS [ 
Vp 

VGS 
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 FETs 

Fig 8 FET operated as a constant current 
source 

representing different gate-source vol-
tages are nearly straight: just the same 
as those that would be obtained if 
different values of resistors had been 
used. 
Hence, that is why this region is known 

as 'resistive': the value of the drain/ 
source resistance is dependent on the 
gate/source voltage. 
The boundary that separates the two 

regions is not used, and occurs around a 
value of drain/source voltage given by: 

Vim  (boundary) = VGs  — Vp 

In summary, the characteristic curves 
show us that the FET may be used either 
as a voltage-controlled current source or 
as a voltage-controlled resistor, the type 
of behaviour obtained being dependent 
on the magnitude of the drain/source 
voltage. 
The first and  probably the most 

common analogue use of the FET is as an 
amplifier. 

Figure 7 shows a typical circuit of a 
simple FET amplifier — note that apart 
from a different bias arrangement, the 
basic layout is similar to that of a bipolar 
(NPN) transistor amplifier. 
In its amplifier mode, the FET is 

operated in the saturation region and so 
acts as a voltage-controlled current 
source. 
If the current from drain to source is 

plotted as a function of gate-source 
voltage, the results are: 

VGs  ID/ mA 
-1.1 1.44 
-1.3 1.16 
-1.5 0.9 
-2.0 0.4 

The voltage across the drain resistor is 
governed by the channel current— so the 
gate-source voltage essentially controls 
the potential at the drain. 
The ability to change a voltage (at the 

gate) into a current (in the channel) is 
called transconductance, and quantita-
tively identified by the symbol gm  where 

IT  1/2 

(Iims) 
and gmo  is a constant which depends on 
the FET's manufactured qualities. It is 
always quoted by The manufacturers and 
suppliers on their data sheets, and is 
called the common-source transcon-
ductance. 
The gain of the amplifier is given by 

gni  =  g M0 

Gain = — gm Rd 

where Rd is the drain resistance. 
This equation is relatively straightfor-

ward to understand. The value of gm tells 
us how good the FET is at changing a 
variable voltage at the gate into a 
variable current, and the voltage across 
the drain resistor is found from multi-

plying its resistance by the current 
through it (Ohm's Law). 
From the table we see that a change of 

0.01 volts (at 'DS  --1mA) will result in a 10 
microamp change in channel current. 
For a 10 kilohm drain resistor, this will 
mean a fluctuation of 0.1 volts: hence, a 
voltage gain. 
The value of gain obtained with FET 

amplifiers is generally less — perhaps by 
a factor of 50 — than a similar bipolar 
transistor circuit. Hence, FETs are sel-
dom used for general purpose ampli-
fiers. 
Their main advantage is a very high 

input impedance — 101' ohms is possible. 
In common amplifier circuits, the input 
impedance is limited by the bias resis-
tors but, since they have virtually no 
current passing through them, these may 
have a high value — typically, a few 
megohms. 
The high input impedance is well 

suited to capacitor microphones, buffer 
circuits in instruments, and any other 
application where a signal must be 
loaded as lightly as possible. 

Design 
The basic steps to design a simple FET 

amplifier are: 
1) Choose the required channel cur-
rent (a few mA, say). 
2) Calculate the gate/source voltage 
which is needed to set the channel 
current (from the first equation). 
3) Calculate gm at the chosent current. 
4) Find Rd for the required gain. 
5) Find Rs from Ohm's Law (Rs passes 
the channel current and must have the 
gate/source voltage across it). 
6) Check that the FET is in the 
saturation region (suitable \fps ) and 
that the supply voltage is suitable (it 
must equal los Rs +Vos + IDS RD). 
Designing a FET circuit tends to give 

the impression that it is less simple than 
a bipolar circuit. To a certain extent this 
is true — but then the design of a high-
impedance bipolar amplifier would not 
be easy. In general, fairly modest gains 
and relatively high supply voltages have 
to be used. 
FETs can also be used as current 

sources. Note that, in Figure 5, the 
channel current ( I Ds  ) is independent of 
the drain/source voltage when the 
device is operated in the saturation 
region, and has its value set by the 
voltage between the gate and source. 
Figure 8 shows a FET current source. 

The variable resistor allows the current 
to be set, and also allows compensation 
for the wide range in FET parameters 
that is encountered. 
Because of this range — which can 

make FET amplifier biasing non-trivial — 
it is normally better to use a constant-
current diode (a FET in disguise) which 
has been designed for invariance to load 
and temperature: they are available for 
currents in the milliampere range. 
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FETs  
Figure 6 showed how the FET behaves 

like a voltage-controlled resistor when 
the drain/source voltage is small. The 
most common application of this charac-
teristic is in automatic gain control. 
An example of such a circuit is in 

Figure 9. The op-amp is configured as a 
non-inverting amplifier with the N-
channel FET acting as one of the 
resistors in the feedback network. As the 
gate voltage becomes more negative, 
the channel resistance rises and the gain 
decreases. 
Figure 10 shows a potential divider 

circuit which operates in a similar 
manner. The type of FET chosen will be 
dependent on the polarity of the signal to 
be attenuated and that used to control 
the FET as well as the FET's characteris-
tics (as in Figure 5). 

Analogue switches 
This application is a hybrid between 

the voltage-controlled resistor and digi-
tal techniques. MOSFETs are the most 
commonly used species as they offer low 
ON resistance, high OFF resistance, and, 
with correct biasing, will switch signals 
with both positive and negative polar-
ities present. 
Figure 11 illustrates a simple FET on-

off switch. In this instance, the signal 
must remain positive. By analogy with 
the voltage-controlled resistor, when the 
gate of the FET (insulated) is grounded, 
the drain-source resistance is very high-
perhaps a few gigohms - and so the 
output is severely attenuated by the 
presence of the fixed resistor. 
However, when the gate voltage is 

raised to around 20 volts (dependent on 
FET type) the channel resistance drops 
to a few tens of ohms and the signal 
passes straight through. 
The gate voltage has to remain a few 

volts higher than the most positive signal 
peak; if negative signals are present, the 
FET will switch on because the gate will 
then be more positive than the signal. 
However, voltages which go positive 

and negative can be switched if the bias 
is set so that the signals all appear 
positive to the FET. Such signals may 
have the bias removed simply by using a 
capacitor to perform ac coupling. This 
bias arrangement may not always be 
convenient- if a limited supply voltage is 
available, for instance. 
Here, two MOSFETs (one N- and one 

P- channel) are connected in parallel 
with their gates driven from com-
plementary levels. Such a configuration 
is used in the CMOS analogue switch 
packages like the 4066 and the signal 
multiplexers -4051, for example. 
One switch from the 4066 is illustrated 

in Figure 12. These ICs allow analogue 
signals to be switched or routed under 
the control of digital signals and are 
therefore an important part of any 
computer system which interfaces with 
the 'real-world'. 

V1 N 

Vcontrol 

V O U T 

Effective resistance RE 

G ain = 1 + -B-
RE 

Fig 9 Automatic gain control - the FET as a variable resistor 

VI N VOUT 

VOUT = VIN [R  
RE 
+ RE 

VGS • • the controlling voltage. The 
relationship between RE and 
is dependent on FET type 

Fig 10 Voltage controlled potential divider 

VGS 
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 FETs 

NAND truth table 

A 0 1 1 
0 
1 

PI 

P2 

AO  

BO  

If 1/ 

Fig 13 CMOS NAND gate 

Ni 

N2 

  n 

FETs in digital circuitry 
Following on from the discussion of 

FETs as analogue switches, it seems 
rather obvious that they can be used to 
switch at logic levels. After all, logic 
levels are only analogue signals con-
strained to two discrete values. 
The MOS logic family has steadily 

grown in size, and now includes simple 
logic gates, medium-scale integration 
(like the 4017 decade counter and 
complete clock systems), and 16-bit 
microprocessors. Most common devices 
available to the home constructor are 
CMOS: Complementary MOS-FET, so-
called because the circuit is fabricated 
from N and P type MOSFETs. 
To explain how a circuit functions, let 

us look at a simple NAND gate, as 
illustrated in Figure 13. The NAND gate 
has two inputs (A,B), one output (Q), and 
utilises  four  MOSFETs  (P1,P2)  and 
(N1,N2). The two P-channel FETs are 
connected in parallel so that they are 
only both off (high resistance) when A 
and B are both at logic 1. 

Resistance path 
Hence Q, the output, has a low re-

sistance path to ground only when A and 
B are at logic 1; otherwise it is connected 
to the positive supply (logic 1). 
Note that there are no states of A and B 

that  permit  a low  resistance  path 
between the supply and ground. Hence, 
in a quiescent state, only the very high 
impedance of at least one MOSFET is 
across the supply — so CMOS consumes 
virtually no power. 
The power consumption rises linearly 

with frequency because the charge 
stored in the capacitance of the FETs has 
to be dissipated on every switching 
operation. 
Once we have built a simple NAND 

gate, it can be shown that any other logic 
element can be synthesised from such 
gates — so the simple circuit described 
above could be combined with others to 
produce flip-flops, counters, and even 
microprocessors. 
One of the most interesting develop-

ments involving FETs has been the 
introduction of power-handling devices. 
Currently available devices can handle 
up to a few tens of amperes and have 
breakdown voltage up to several hun-
dred volts. 
These devices are MOSFETs with 

special geometries (the name 'VMOS' is 
derived from 'vertical-groove MOSFET') 
to handle the large channel current. 
Because these devices still have the 

high gate impedance associated with 
MOSFETs, the channel current is con-
trolled by the gate voltage, unlike bipolar 
devices where the base current is the 
controller. Hence, logic outputs (from 
CMOS in particular) may be interfaced to 
heavy current devices — such as relays — 
simply by using a power MOSFET as 
shown in Figure 14. 
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WPO COMMUNICATIONS 
DSB/CW  DSB80  2w+ 
Our most popular kit ever. Simple 80m (also 
160m version) Tx/Rx with superbly sensitive 
receiver. VFO. Basic pcb kit (only needs 
psu/mic/key & speaker) ONLY £37.45. Case 
(punched but plain finish)/ hardware £24.45 
and digital display option @ £24.10. All above 
for £79.00 in  12v operation. 

only 
£37.45 
Basic Kit 

ALPHA — SINGLE BAND SSB/CW 
SOW TRANSCEIVER KIT 

Our latest Transceiver for mobile or base 
station use. Full kit with painted custom 
case/bracket/digital display £199.50. Basic 
pcb kit with all components £149.50 (no 
display). 90dB+ dynamic range, excellent 
sensitivity, RF blanker, IF Gain. 

BUILD AS 
PORTABLE OR 
BASE STATION 

Get on 2m FM! 6 channel max. 1W+ Tx and 
ideal for beginners. These are popular kits 
with Rx @ £39.50 & Tx £32.90. Both kits for £68. 
Verocase (undrilled) to make portable rig 
£7.50. 

£68! 

OTHER KITS 
&LIST SPEECH PROCESSOR only £13.90. ATU KIT, SWL or 
QRP 5W 1-30MHz only £29.45. ACTIVE AUDIO FLTER for 
improving selectivity (low level input/output) 8 positions 
SSB/CW for £16.65. HF BROADBAND PREAMP (1-30MHz) 
suitable for use with G3ZVC/ G4CLF designs, 15dB gain —only 
£13.50. PIN switched. 

We stock 1000pF Screw In Feedthroughe at 0.35 ea or £3.20/10. 

Don't forget most of our OMEGA kits are suitable for use with 
G3ZVC/04CLF designs to finally get them on the air. 

COMING SOON — The MICRON — 6 band CW only transceiver 
with custom case, optional ATU/SWR. 8/10 watts or OAP, 
variable filtering. Our answer to the HW-7/9 etc. Write for 
details when available. 80 — 10m including 30m. RIT, 
Attenuator etc. 

20 FARNHAM AVENUE, HASSOCKS G3WPO 
WEST SUSSEX BN6 8NS 

24hr  VISA 
07918 6149 

ANSAPHONE 

UNIVERSAL MORSE MEMORY 
Our unique design which works with Hand 
keys! 10-120 sec message length at any 
input/output  speed.  Memory  back-up, 
sidetone,  battery  or  external  supply. 
SPECIAL MS VERSION now available with 
1-15 sec message length. 

£49.50 
READY 
BUILT 

See previous ads for more details 

WE SPECIALISE in kits for the home constructor. Why 
not try something from us soon/ Many kits are suitable 
tor  beginners  and  come  with  comprehensive 

instructions, drilled tinned pcb and pots, wire etc Our 
products are used worldwide and can help YOU get on 

the air to work the world or the locals. Many other 
products under development — watch this space tor 
details  Most kits have pcb s and instructions only 
available. Our full catalogue is available tor 50p in 
stamps (no cheques etc) or short torm tor S.A L. Kits are 
sent in 7-10 days. but allow up 1028 days for delivery of 

popular items it not ex-stock. Export-butope use UK 

prices Hest otryVorld-UK • 5%. All prices include post e. 
VA I. Leave your credit card orders on our ansaphone 

DcwSB  DSB2 ANY SINGLE 
BAND 160 -15m 

QRP Transceiver with mini-PLL VFO. Semi Break-in 
CW, AF filter etc. ANY SINGLE BAND 160 — 16M. 
Digital display option. Basic pcb Kits (2) £68 only 
needs psu (12v) mic + key/speaker. Kits with case 
(punched but unfinished) hardware £89.50 or with 
case plus display £113 (160/80m) or £118 (40-15m). 
SPECIAL OFFER best selling 20m DSB2 basic kits 
only £63! 

OMEGA  —  9  BAND  MULTI-MODE 
TRANSCEIVER/FULL QSK CW 

Our most complex kit for the enthusiast 
constructor. High performance 90dB + 
dynamic range PLL synthesised design. 
Custom case and hardware available. Write 
for  full  details.  Unique  Mailing  List/ 
Newsletter  service  available  for  £1.00 
stamps. 

VFO KITS 
MINISYNTH As used in DSB2. 1 band PLL VFO, 
versions for 9 & 10.7MHz i.f.'s and for 160-10m 
(28-28.6). Full kit with tuning cap and crystal £29.70. 
Very stable — will drive an SBL1. VHF MINISYNTH 
our 2 metre version with continuous coverage of 
144-146MHz. Direct output on 2m and options for up 
to 3 other bands ie 135 — 137 for Rx + 2 repeater 
shifts. Full kit with air tuning cap £38.50. Again, very 
stable — drives SBL1. OMEGA 9 band version — all 
amateur bands with 1MHz coverage. 
Very stable and clean output PLL VFO. For 10.7MHz 
if's, the full kit with all crystals is £108. Drives SBL1 
or similar. 

• 26-520MHz  (Full  coverage  NO  GAPS!) 

• Switchable a.m./f.m.  • I.F. output terminals 

• Automatic noise limiter  • Priority channel 

• Switchable f.m. i.f. filter (wide and narrow) 

• Frequencies and modes stored in memories (20 channels) 

• Data interface facility (IEEE and RS232 versions to order) 

• Programmable channel spacing (v.h.f. 5/6.25KHz, u.h.f. 10/12.5kHz) 

"  • Designed and built to professional standards for specialist & commercial users 

U.K. IMPORTERS & DISTRIBUTORS 

REVCO ELECTRONICS LTD. 
POUNDWELL STREET, 
MODBURY, 
DEVON P121 ORQ 
Telephone Modbury (0548) 830665 

(GAREX ONLY) 

MAIN SERVICE & SALES AGENTS 

GAREX ELECTRONICS 
7, NORVIC ROAD, 
MARS WORTH, 

TRING, HERTS. HP23 4LS 
Telephone 0296 668684 
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Non-linear elements: 
Log and anti-log by Dr CJD Catto 

x  log x 

anti log 

log y 

Fig 1 Log - anti-log multiplier 

Cs 
17777 log yi 

log V 

log 
ratio 

log 

10 

•nt itog 

0 et 

Fig 2 Log - anti-log: divider connection 

Resistors define m 

antilog  o 

Fig 3 Programmable multifunction 
circuit, AD model 433 

The exponential relationship between 
current and voltage for a diode or 

transistor is well known, and this law can 
be exploited in log and anti-log circuits. 
As well as for signal compression and 
expansion, the log method' allows 
accurate multipliers or dividers to be 
constructed. 
In fact, log conformance, as it is called, 

can apply over as many as six decades (ie 
120dB) of signal level, and so is a much 
better way of using diodes than the old 
square-law technique mentioned in an 
earlier article' . 

Functions 
Moreover, one is not restricted to 

simple products and squares. 
Using the arrangement shown in 

Figure 1, the product xy is obtained by 
adding the logs of x and y. In Figure 2, the 
quotient x/y is produced by subtraction. 
Further, in Figure 3, the inputs z and x are 
raised to an arbitrary power m, which 
does not even have to be an integer. 
Of course, for reasons of dc drift and 

circuit stability, there is a limit to the 
usable values form, these being typically 
between 1/5 and 5. 
With regard to drift, a temperature-

dependent term enters the equations, 
and this must be counteracted by 
thermal control of the circuit or the 
inclusion of a resistor of the appropriate 
temperature coefficient, as shown in 
Figure 4. 
It is for this reason that it is generally 

better to use a packaged log module, 
such as AD751 P or N, where the 
compensation is built in2 . The N or P 
suffix indicates the polarity of the 
devices inside: clearly, a diode or 
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LOG AND ANTPLOG  
transistor will not work in this mode if fed 
a signal of the wrong polarity. 

Alternatives 
Although log modules, like analogue 

multipliers, are somewhat costly for the 
home constructor, some useful circuits 
can often be built with discrete diodes or 
transistors, albeit with some sacrifice in 
dc stability. 
A simple example is illustrated in 

Figure 5, where an op-amp and diode 
provide a log response for a signal level 
meter; the second diode allows the 
circuit to be used for ac. The other op-
amp is connected as a precision rectifier, 
using the diode bridge around the meter. 
Note that op-amp bias currents and 

diode resistance set a limit to the 
dynamic range obtainable with this kind 
of log circuit. 

Applications 
A type of circuit involving the log law 

occurs in photographic or X-ray mic-
rodensitometry, where one wishes to 
accommodate the characteristics of 
photographic film. 
Referring to Figure 6, the light passing 

through the film being scanned is 
compared  with  a reference  beam 
through a neutral-density filter, and their 
log ratio is derived. An advantage of the 
circuit is that it compensates for ageing 
of the bulb. 
In signal processing, the log method 

allows one to compress, expand and 
adjust gain (within the bounds set by 
usable signal-to-noise ratio), and an 
application of some bearing to the field 
of radio frequency engineering is the log 
IF strip. 
An example of this has been described 

by Ryan', and is illustrated in Figure 7. 
Each of the six amplifiers in the cascade 
has . a gain of 10dB up to a prescribed 
signal level; thereafter, the gain is OdB. 
Thus, as the input signal is increased, 

the sixth amplifier 'limits', then the fifth, 
then the fourth, and so on, till eventually 
they are all working at unity gain; ie the 
gain of the cascade has come down 
gradually from its maximum of 60dB. This 
represents a 'log'. 

Es  -log ,  V 

where R = 

end Nos lk et 23•e 

bet positive T.C.ef 0.16% per SC 

Fig 4 Log circuit showing frequency and temperature compensation 

Fig 5 Meter for ac or dc with logarithmic or linear response 

Fig 6 Scanning microdensitometer for photographic film 

rerrer 

To ti-V recorder 
With Z. Wod. 

Six stages each SL531 

Fig 7 True log strip amplifier, for 10-200MHz 
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Finally, and this may seem a retrograde 
step having discussed log circuits using 
silicon technology, it is quite feasible to 
obtain a sort of log law in a wide-range 
gain control employing a CdS photo-
resistor illuminated  by a tungsten-
filament bulb, as outlined in Figure 8. 

With a little thought, log effects can 
also be obtained digitally. One way is to 
pick out the leading 1 from a binary 
number. 
For example, if a signal of unknown 

frequency F is fed to a cascade of divide-
by-two counters, each with an output 

latch, then a linear array of LEDs driven 
by them will give a bar-type display 
proportional to log F. 
The updating time needs to be much 

shorter than the display period, or else 
the higher order LEDs will appear much 
dimmer than the lower order ones. 

Conclusion 
There are still many areas where 

judicious use of log and anti-log ele-
ments can provide a straightforward 
solution  to  signal  processing  and 
measurement problems. 
The exponential law I = 10(eq 'T-1) 

holds true over many decades, even for 
relatively cheap diodes and transistors. 
With  Bi-FET  op-amps,  the  error 
introduced by bias currents can be 
minimal. 
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8C328 
8C557 
BCY32 
BCY33 
8CY34 
BCY42 
8CY56 
BCY70 
8C571 
8CY72 
BD115 
B0124P 
80124 
80128 
1313131 

39 
Op 

1500 
150p 
150p 
20p 
16p 
16p 
lip 
lep 
26p 
50p 
11 09 
339 
2 39 

0F085 
11E587 
81 308 
6E150 
8E151 
8E152 
8E156 
8E157 
8E164 
8E190 
88300 
BSX20 
BT106 
B1109 
B1116 

20p 
16p 
15p 
14p 
149 
149 
2Sp 
2 39 
2 4 
60p 
149 
15p 
90p 
90p 
80p 

TIP112 
TIP115 
11P117 
118120 
1I8121 
T1P122 
TIP125 
118126 
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T1P147 
11P2955 
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1183055 
11543 
11S44 

549 
4 39 
56p 
434, 
4 39 
47p 
47p 
56p 
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100p 
349 
38p 
349 
459 
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2N3773 
2143819 
2143866 
2144031 
2N4036 
2N4037 
2144443 
2144444 
2145061 
2145294 
2N5296 
2N6106 
2146107 
2146109 
314128 

100p 
259 
6Elp 
259 
2 59 
25p 
74 
76p 
20p 
30p 
30p 
40p 
bp 
40p 
55p 

8Y070/503 31p 
BYX70/800 36p 
87X71/600 800 
0A47  Op 
0A90  4p 
0A91  4p 
055200  7p 
0A202  7p 
14914  2p 
144001  49 
N4002  411 
144003  49 
144034  49 
144005  4p 
144006 

0Y802 
ECC82 
ECC133 
ECC84 
ECC85 
ECH81 
ECH84 
EcLeo 
ECLI32 
ECL84 

ECL85 
ECL86 
0180 

45p 
40p 
43p 
40p 
40p 
4 59 
5 39 
57p 
59p 
57p 

57p 
4 39 
31p 

4042  514 
4043  57p 
4044  Sep 
4047  65p 
4048  44 
4049  40p 
4050  40p 
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4052  Olp 
4053  61p 
4054  85p 
4055  90p 
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UNEAR IC9 
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LM380  60p 
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LM709 MI  30p 
LM723  32p 
LM74107  15p 
LM741 Met 

4 59 
LM3900  25p 

HA-1368  190p 
LA-1201  120p 
LA-1365  170p 
LA-3301  180p 
LA-3350  15 00 
LA-4031  140p 
LA-4032  1900 
LA-4051  250p 
LA-4101  140p 
LA-410206 
140p 
L6-4420  15 4 
LA-4430  15 4 
MB3712  150p 

TBA990  80p 
TCA270  40p 
1CA886  84 
1CA940  859 
TDA1170  flOp 
10A1412  60p 
1DA2002  80p 
1DA2003  150p 
TDA2020  140p 
TDA2030  14 39 
T0A2522  90p 
T0A2530  90p 
10A2532  90p 
1DA2540  759 

8D132 
BD135 
BD136 
BD137 
BDY92 

B0138 
80139 
80140 

259 
20p 
2 4 
20p 
100p 

2 4 
2 4 
20p 

BT119 
81120 
8U104 
8U105 
8U108 
BU110 
BU111 
131.1126 
8U204 

10 4 
100p 
100p 
80p 
100p 
110p 
140p 
7 39 
7 59 

11S61 
TIS88A 
1I 480 
TIS91 
T1S93 

VK1010 
VN10KM 
VN46AF 

15p 
45p 
15p 
18p 
20p 

Oftp 
00p 
88p 

314143  64 

JAPANESE 
TRANSISTORS 
25A73  30p 
2S4104  339 
2SA198  239 
2SA203  30p 
2SB54  2Sp 

49 
144007  Sp 
94148  39 
145400  9p 
N5401  1013 
145402  10p 
N5403  lip 
145404  lip 
145405  lap 
145406  14 

EFE15 
EF89 
EF183 
EF184 
EL34 
E086 
E787 
8C97 
PCC85 
PCF80 

34p 
43p 
459 
539 
190p 
31p 
31p 
100p 
4 39 

4066  42p 
4068  25p 
4069  27p 
4070  27p 
4071  27p 
4072  27p 
4073  alp 
4075  27p 
4076  70p 

74123 
74125 
74126 
74132 
74141 
74145 
74153 
74155 
74157 

20p 
40p 
45p 
42p 
55p 
70p 
4 39 
4 4 
45p 

NE555  lop 
NE556  409 
AN-2148  20 4 
AN-2408  150p 
AN-360  12 4 
AN-7110  15 00 
AN-7114  17 39 
AN-7115  180p 
A14-7120  150p 

MC1327  ?Op 
SAS560  11 39 
SAS570  1109 
SN7600314 140p 
SN76013N 14 39 
0N7602214 140p 
51476033N 150p 
0N7611014  739 
SN76115  739 

1D42560  739 
10A2593  100p 
1D42690  80p 
UPC-555H  60p 
UPC-556H  80p 
UPC-575C2 100p 
UPC-5779  150p 
UPC-592H2 120p 
UPC-1025H 300p 

BD144 
8D150 
BD157 

90p 
3 39 
38p 

8U205 
BU M 
BU208A 

70p 
75p 
8 4 

VN66AF 
V14884F 
VN89AF 

100p 
115p 
110p 

25877 
258337 
258405 

339 
12 00 
24 

145407  139 
145408 __  13p 
LOW  P MR. LE 

PCF200 
PCF801 
PCF802 

Sep 
13 39 
110p 

4077  27p 
4078  27p 
4081  27p 

74160 
74164 
74167 

500 
50p 
33p 

AY3-1270 68 00 
A73-1350 300p 
AY3-8910 360p 

T28000  52p 
TA-7120  10 4 
TA-7137P 1113p 

UPC-1026C 14 00 
UPC-1028H 160p 
UPC-1031H2 1110p 

BD158 
80166 

3 59 
30p 

8U2080 
BU326 

12 00 
U p 210107 lip 

2SC460 
2SC495 

21p 
60p 

SOCKETS 
8pin  Op 

PCF806 
PCH200 

57p 
115p 

4082  27p 
4093  4 4 

74173 
74174 

50p 
75p 

AY3-8912 400p 
AY5-3600 57 39 

14-7200  20 00 
TA-7201  20 4 

UPC-10321-1  739 
UPC-1156H 200p 

B0175 
B0177 
BD179 
80181 
B0182 
80183 
9D201 
BD202 
80203 

30p 
30p 
3 4 
4 39 
00p 
60p 
339 
4 p 
4 4 

BU406 
8U407 
8U408 
BU500 
8U526 
C1060 
MJ2500 
MJ2501 
MJ2955 

85p 
7 39 
100p 
110p 
1309 
2 39 
100p 
1114 
5 39 

ZTX108 
ZTX109 
ZT5212 
ZTX300 
ZTX301 
ZTX302 
Z10303 
ZTX304 
210320 

11 p 
12p 
27p 
14 
16p 
16p 
2 49 
17p 

2SC733 
2SC1161 
2SC11721 
2SC1279 
2SC1306 
2SC1307 
2SC1520 
2SC1969 

40p 
11 39 
160p 
24p 
100p 
100p 
2 39 
13 4 

14pin  Sp 
16pin  9p 
18pm  lap 
20pin  14p 
22pin  10p 
24pin  18p 
28pin  20p 
40pin  24 

PCL61 
PCL82 
PCL84 
PCL85 
PCL86 
PCL805 
PF L203 
8L36 

100p 
54 
63p 
50p 
539 
559 
559 
85g 
80p 

4094  85p 
4098  8 39 
4099  112p 
4501  40p 
4502  55p 
4503  42p 
4504  759 
4506  110p 
4507  45p 

74175 
74176 
74180 
74182 
74192 
74196 
74197 
74393 

65p 
4 4 
50p 
45p 
409 
sop 
45p 
70p 

CA270  40p 
C43046  6 4 
C43048  190p 
CA3060  280p 
CA3080E  70p 
C43086  2 59 
CA3089E  150p 
CA3090A0 
300p 

TA-7203  240p 
TA-7204  110p 
TA-72058  94 
14-7210  2009 
TA-7222248 
120p 
TA-7310P 100p 
TAA550  159 
TBA120S  459 

UPC-1181H 12 4 
UPC-1182H 150p 
UPC-11851-12250p 

MENIORES 
2114  200p 
2716  3009 
2516  200p 
2532  400p 

B0204 
80222 

4 39 
31p 

MJ3000 
MJ3001 

115p 
116p 

ZT5326 
ZTX500 

2 39 
2 59 
14 

2SC2029 
2SC2078 
20C2122A 

12 39 
12 39 
200p 

ZENBIS 
400MV 

8L504 
PL508 

95p 
190p 

4508  1259 
4510  57p 

74LS00 
74004 

60p 
459 

CA31306  80p 
CA31305  100p 

T8A395  60p 
TBA396  60p 

2732  4004, 
2764  700p 

B0225 
B0232 

31p 
31p 

MJE29A 
MJE30A 

30p 
30p 

7TX501 
715502 

14 
18p 

2SC2962 
250234 

27p 
37p 

BYZ88 Range 
2V7 

PL519 
PY81 

450p 
739 

4511  57p 
4512  37p 

74L508 
74L0,09 

20p 
18p 

CA314DE  45p 
CA3189E  250p 

TBA520  75p 
18A530  80p 

4116  74 
4164  380p 

B0234 
8D237 
80238 
130433 

3 39 
21p 
24p 
2 39 

MJE340 
MJE350 
MJE520 
MJE2955K 

25p 
8 4 
30p 
flOp 

215503 
Z10504 
710550 

18p 
23p 
2 49 

2S6135 
M83712 
1A7205 
UPC575 

400p 
150p 
90p 
100p 

to 390 Op 
13W Zeners 
BZX61 Range 
2V7to 39V  12p 

8788 
PY500A 

CMOS 

48p 
160p 

4513  12 39 
4514  11 39 
4516  6,59 
4518  65p 

74010 
74S11 
74S14 
74LS20 

359 
114 
40p 
25p 

CA3240E  90p 
HA-1156W 16 4 
HA-1197  180p 
HA-1306W 22 4 

T6A540  75p 
T84560  80p 
TBA750  100p 
TBA800  359 

6116  60 4 
6802  220p 
6809  15009 
6821  150p 

BD437 
BD535 

2.8p 
3 4 0C28 100p 

2141131 
2N1132 

2ttp 
289 DIOOES 

VOLTAGE 
REGULATORS 

4000 
4001 

27p 
27p 

4520  65p 
4522  00p 

74LS30 
74LS32 

3 59 
60p 

HA-1319  250p 
I-55-1339  22 39 

TBA810S  60p 
1BA820  75p 

6840  32 39 
6850  130p 

B0536 
8D537 

3 39 
40p 

0C29 
0C35 

80p 
100p 

2N1613 
2N1711 

2 49 
24p 

4A119 
BY100 

Op 
40p 

7805  359 
7812  35p 

4002 
4006 
4007 

27p 
80p 
27p 

4526  0 4 
4527  00p 
4528  65p 

74LS38 
74L573 
74LS74 

40p 
2 59 
3 4 

HA-1342  20 00 
HA-1386WR 200p 

10A920  80p 
TBA950  80p 

8116  84 

610538 
EI0532 

40p 0C36 12 00 2142218A 2 4 BY103 339 7815  35p 4008 65p 74L075 389 
80X65 

100p 
80p 

0C45 
0071 

50p 
309 

2142219 
2142221 

24 
239 

87126 
87127 

Op 
Op 

7818  35p 
7824  35p 

4009 
4010 

54 
30p 

74 SEBES 
7400  22p 

74L076 
74LS86 

30p 
38p 

Please add 50p P&P and VAT at 
8E180 
8E181 

10p 
18p 

0072 
0C200 

50p 
180p 

2142222 24 87133 Op 7905  3 59 4011 27p 7401  14 74LS112 4 4 15 %. Govt, Colleges, etc. Orders 
8E183 
8E184 

20p 
2N2369 
2N2484 

15p 
20p 

BY164 
BY176 

22p 
85p 

7912  40p 
7915  4,4 

4012 
4013 

27p 
50p 

7402  18p 
7403  22p 

74LS113 
74LS125 

32p 
45p accepted. Quotations given for 

13E185 
20p 
209 

R200813 
R20108 

80p 
80p 

2N2646 309 BY  179 
BY182 

35p 
32p 

7918  40p 
7924  40g 

4014 
4015 

613p 
00p 

7404  lap 
7405  10p 

74LS138 
74LS139 

SOP 
459 large quantities. Please allow 7 

13E194 
8E195 

Op 
Op TAG06-60  4 4 

2142904 
2142905 

20p 
209 

B7184 
611187 

32p 
32p 

78L05  2Ap 
78L12  239 

4016 
4017 

40p 
639 

7406  100p 
7407  b p 

74L0151 
74LS153 

439 
60p 

days for delivery. All brand-new 
8F196 
/3E199 
8E200 

Op 
6p 
16p 

TAG521-200729 
TA04443  769 
TA04444  76p 

2N2906 
2142907 
2N2926 

18p 
18p 
Op 

131196 
B7206 
87207 

20p 
lip 
1 1 p 

78L15  289 
78L18  289 
78L24  214 

4018 
4019 
4020 

60p 
00p 
75p 

7408  25p 
7409  20p 
7413  36p 

74LS157 
74LS161 
74LS163 

359 
65p 
7 4 

Components. All valves are new 
and boxed. 

8F240 16p 11829 15p 2143019 2 89 8Y208 18p 79L05  40p 4021 58p 7414  45p 74L5164 80p 138241 10p 11829A 2 4 2143053 113p 87210 229 79L12  4 39 4022 sep 7417  34 74L8174 613p 8E255 
8E256 

139 
18p 

11P29C 
TIP30 

2 59 
16p 

2143054 
2143055 

3 4 
3 39 

81223 
81225 

74 79L15  48p 4023 27p 7420  239 74L8192 50p 
8E257 
8E258 

18p 
18p 

T1831A 
11832 

249 
24p 

2N3055H 
2143440 

38p 
58p 

81226 
BY227 

12 00 
18p 
19p 

LM3096  100p 
LM3176  22 4 
LM317T  180p 

4024 
4025 
4026 

47p 
214 
80p 

7421  25p 
7425  15p 
7430  2 39 

74LS197 
74LS221 
74L0240 

S2p 
80p 
95p 

GRANDATA LTD 
8E259 
8E336 

18p 
20g 

TIP32A 
TIP33 

24p 
50p 

2N3442 
2N3702 

850 
9p 

BY228 
BY296 

32p 
20p 

LM3236  420p 
LM723  32p 

4027 
4028 

38p 
48p 

7437  28p 
7447  80p 

74LS241 
74LS244 

00p 
80p 9 THE BROADWAY, PRESTON ROAD, 

8E337 
8E338 
8E362 

20p 
20p 

TIP34 
TI  A P41 

50p 
22p 

2N3703 
2N 3704 

9p 
9p 

BY298 
B Y299 

26p 
28p 

78HG KC  5709 
78H 5KC 520p 0 

402,3 
4030 

55p 
36p 

7442  45p 
7450  24 

74LS245 
74LS247 

80p 
50p WEMBLEY, MIDDLESEX, ENGLAND 

8E422 
30p 
21p 

TIP41C 
11P424 

281p 
22p 

2143705 
2143706 

Op 
9p 

87476 
BYX10 

90p 
15p 

780U1C  190p 
79GU1C  21 59 

4032 
4034 

67p 
145p 

7451  10p 
7454  25p 

74LS248 
74LS251 

50p 
30p 

TE40010110: 014104 2093 & 9041115/6 
88458 
8E459 
BFX29 

19p 
19p 
20g 

TIP42C 
T1P47 
11848 

25p 
40p 
40p 

2143707 
2143708 
2143771 

Op 
59 
65p 

BYX55/350 
B1X55/600 
131555/800 

339 
30p 
32p 

79HGKC  670p 

VALVES 

4035 
4038 
4040 

70p 
71p 
57p 

7470  30p 
7473  30p 
7475  25p 

74LS257 
74LS266 
74LS290 

55p 
2 39 
309 

Telex No: 932 885 (Sunmit) 

8E584 20p TIP110 47p 2143772 9 4 81570/300 29p 0787  54 4041 40p 7481  9 4 74LS293 30p 

HAVE YOU THOUGHT OF 
BECOMING AN AUTHOR? 
We are always interested in receiving 
articles to be considered for publication 
and are particularly keen to hear from 
anyone who  has something to say 
related to the amateur radio field. As 
mentioned before, projects for fellow 
readers to build are most welcome. 

You don't need to be an expert writer. If 
you can get your ideas down on paper, 
preferably typed, with drawings that we 
can follow and  photographs where 
relevant, we will sort out the style, 
grammar, spelling etc. 

If you have an idea for an article, or have 
designed and built a project that you 
think others would be interested in, but 
still have doubts about becoming an 
author, why not write (giving brief 
details and your telephone number) or 
telephone the editorial dept .. and of 
course you will be paid for your effort. 

EAST ANGLIA'S LEADING COMM U NICATIONS DING SUPPUER OF RADIO COMMUNICATION EOUIPMENT 

S   

31 CATTLE MARKET ST, NOR WICH 
TEL: 0603 667189 

VISA 

EVERYTHING FOR THE RADIO AMATEUR INCLUDING 
A FULLY 

STOCKED 
BRANCH OF-

AMATEUR ELECTRONICS UK 

* ARRIVING * 

FAST  YAESU S  SOON  YAESU S FACTORY MAIL  NE W SLIM 5 WATT  NEW 70CMS 

2M HANDHELD HANDHELD  BACKED 
ORDER  FT209 RH (Now Available)   FT703  SERVICE 

4 :t5  5 
GOe S  

\NO'S) 06‘L  *  o F *  0\  s4.4(k °  

MARINE, RADIO AMATEUR & BUSINESS COMMUNICATIONS 
MONDAY - FRIDAY 9 — 6 pm 

NEXT TO  FULL 
MAIN CAR PARKS  SATURDAY 9.30-5.00  DEMONSTRATION FACILITIES 

ELECTRONICS ColteD 
"ANALYSER" 

PERFORMANCE ANALYSIS OF LINEAR CIRCUITS using the BBC 
MODEL B AND SPECTRUM 48K micros. 

Simulates Resistors, Capacitors, Inductors, Transformers, Bipolar and Field effect Transistors, 
and Operational Amplifiers in any circuit configuration, 

Performs FREQUENCY RESPONSE ANALYSIS on Circuits with up to 16 Nodes and 60 
Components, for Phase and Gain Loss. Input Impedance and Output Impedance, 

Ideal for the analysis of ACTIVE and PASSIVE FILTERS, AUDIO, WIDEBAND and FiF 
AMPLIFIERS, LINEAR INTEGRATED CIRCUITS etc. etc 

"ANALYSER - can greatly reduce or even eliminate the need to breadboard new designs, 

USED BY INDUSTRIAL AND UNIVERSITY R & D DEPARTMENTS WORLD WIDE, 

LOW COST ...VERY EASY TO USE 

For further details write or phone NUMBER ONE SYSTEMS 

Department REW, 9A Crown Street, St Ives 
Huntingdon, Cambs UK, PE17 4EB 

Tel: 0480 61778 Telex: 32339 
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THE NUMBER ONE SYSTEMS 

NETWORK ANALYSIS PROGRAM 

reviewed by Simon Karas 

mrhis program performs a linear vol-
tage gain, input impedance or output 

impedance analysis of an electronic 
circuit, listing the frequency response; it 
does this by a small signal analysis, 
hence it assumes all components are 
correctly  dc  biased  and  operiting 
linearly. 
Clearly, then, it is aimed at those who 

know what they are doing. 
The program is useful and for the most 

part a success, in that it produces a very 
good simulation of a circuit. The circuit 
description is nodal (a component is 
defined by the nodes to which it is 
connected),  and  the  program  can 
analyse circuits containing up to 16 
nodes and 60 components (resistors, 
capacitors, inductors, field effect tran-
sistors of dc model, bipolar transistors — 
NPN or PNP — and operational ampli-
fiers). 
There are also several features of 

practical  interest:  capacitors  and 
inductors are considered perfect com-

ponents and entered exactly and all 
resistors have 0.2pF of capacitance 
added across them. In addition, the 
amplifier has constant 90'phase shift and 
has a gain bandwidth product of 3MHz, 
simulating the performance of an LF351 
or TL081 type amplifier. 
It is possible to change this to a 741 

type by changing the program— how to do 
this is explained in the very complete 
instructions. This can be a time consum-
ing  process due to the  program's 
deficiencies, which I will come to later. 
One deficiency worth mentioning here 

is that a series based resistance is not 
included in the bipolar transistor. This 
has already been noted by Number One 
Systems, and the instructions advise the 
user to add an external component at 
high frequencies. Presumably this minor 
inconvenience will be dealt with in any 
revision of the program. 
To analyse a circuit the program 

prompts for a number of steps (less than 
51). If a positive number is entered it will 

PRESS  I ENTER ) TO EXIT 44 iTH,..:4.17' 
CHANG /NO  P 

E WER OATA  IN  FORMAT SHOWN, 

R  A , e .  VAL. 

ip'gr :Go  S , Gm 

POLAR T A .) :04 C , ,)% f4, 

P .AMP)  —IN , 

'TPANSFORMKR): ^A  0,  C A C ARATIO 

2/0 A 0 , P  ONO 

poNe./Nor Nivia 

analyse in linear frequency steps; if 
negative, it will analyse in logarithmic 
steps. 
Steps can also be read from a DATA 

statement (at line 2410). A start and end 
frequency must then be entered. 
As well as working out the voltage gain, 

by changing the analysis parameters the 
program will calculate input impedance 
and output impedance. 
Several voltage gains can be chosen: 
1. Gain (dB absolute); 
2. Gain (dB relative); 
3. Gain (linear absolute); 
4. Gain (linear relative). 
The results are then shown in tabular 

form and can be printed at the touch of a 
button. After entering a circuit it is also 
possible to modify or save it on tape or 
microdrive. 

User-friendly 
This program is very 'user-friendly' in 

that the program prompts every input. To 
save time before inputting a value the 
program prints the last values used; 
therefore, if that value is required, only 
'enter' need be pressed to re-enter it. 
The major draw-back of this program, 

and one that may infuriate all but the 
most precise and careful of users, is that 
it may crash through accidental entry 
and must be restarted by re-running it in 
its entirety. 
If this has to be done all the data will be 

lost and must be inputted again. The 
larger the circuit being analysed the 
more irritating this is. 
A lesser but more persistent irritation 
is the length of time taken to calculate 
results: the analysis of the test circuit, 
after the data was entered, took 3 
minutes 30 seconds for 10 frequencies. 
This might be considerably improved 

by using a machine-code routine — it 
seems inexplicable to me why the 
programmer did not do this instead of 
sticking to Basic. 
By doing this he would have saved 

memory which would, perhaps, have 
allowed him to incorporate some simple 
graphics to illustrate the circuit (as it is, 
the user must work from a circuit 
designed fully on paper beforehand). 
Even if this is impractical, a graph of 

results might be handy for the user. 
A more basic improvement would be 

the provision of a key that will always 
(even in the middle of calculations) 
return the main menu screen. 
The instructions, which are on the 

whole very clear, indicate that one can 
change the program, but the only way 
that I found of listing the program was to 
input impossible data and, when the 
program crashed, list it. 
On the whole the program does its job 

solidly and will prove useful to electro-
nics buffs in possession of the Spectrum 
48K. 
It shows signs, however, of being the 

product of an electronics man who has 
taken up computing, rather than of an 
experienced  programmer  who  has 
looked for the neatest ways of tackling 
his task with the user always in mind. 
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THE THREE PART 

AMATEURS 
HANDBOOK 
is now available as a complete set for only 
£2.50 (including post and packing). 

First published by Radio & Electronics World, 
the Handbook is an informative guide to the 
world of the amateur radio enthusiast. It 
contains a multitude of useful facts and 
figures designed to benefit both the novice 
and the licensed amateur. 

Radio& Electronics World 

AMATeuns 
HANDBOOK 

Part 1 of a compr hensive compilation  data 

everyonee using the  airWavesof  for 

Part 2 o f a ecvocTryone using the airwaves 

part 3 0 a  — 
everyone using the at 

C 

4110II 

To: Radio & Electronics World • Sovereign House • 
Brentwood • Essex • CM14 4SE 

NAME   

ADDRESS   

 Postcode   

GENERAL COVERAGE 
RECEIVER KIT 

FCR 130 
This is a complete kit which allows you to build and learn as you 
go. Suitable for anyone who has an interest in radio and can 
manage a soldering iron. It really is within the scope of most 
beginners. You don't have to be a 'semi-professional amateur' 
to understand how it works as we supply very comprehensive 
and complete instructions, written in plain language. Well 
spaced components so its OK for fat fingers! The receiver 
tunes, in 3 bands from 1 to 30 Mhz. Solid aluminium tuning and 
control knobs and base panel. Black anodised front panel. 
Nice to build ... nice to look at... nice to own 

Model FCR 130 Receiver kit ... ONLY £75.30 Inc VAT. Post & 
packing £2.40 by return post 

we- - 
* 30:1 Geared analogue tuning 
* 3 Band switch with spare position 
* Tape record socket 
* Signal Meter 
* Internal speaker + On/Off sw. 
* A.F. Gain and Tone Control 
* AM, CW, SSB 

COMMUTECH (Devon) LTD 
Chapel Street, Holsworthy, 

Devon EX22 6AR Tel: (0409) 253504 

PLEASE SUPPLY: 
1 set of R&EW AMATEURS HANDBOOK 

PAYMENT 
ENCLOSED: 
CREDIT CARD PAYMENT 

e2 — 50 
Cheques should be made payable to 
Radio 8 Electronics World: Overseas 
payment by International Money Order, or 
credit card. 

554 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
Signature   

RADIO AMATEURS EXAMINATION 

TO ALL RAE STUDENTS 
1) Would you like more C&G style practice questions? 
2) Are you finding home study difficult? 
3) Would you like some extra questions to supplement your 
college or correspondence course? 

4) Would you like a Q+A book designed to progress with an 
RAE course? 

IF YOUR ANSWER TO ANY ONE OF THE ABOVE QUESTIONS 
IS YES THEN YOU MUST OBTAIN THE - 

RADIO AMATEURS' 
QUESTION + ANSWER 
REFERENCE MANUAL 
by R E G PETRI. T ENG. M I ELEC I E. G8CCJ 

ISBN 0 9509335 0 3  Size A5 (210 x 148mm) 

Containing over 340 pages. 21 sections and over 1100 
progressive multiple choice questions and answers on the RAE 
syllabus, some useful computer programs and the City & Guilds 
examination syllabus. 

PRICE £5.95 + £1 p&p 
By return post subject to availability 

Also available for the Commodore 64 - 

MORSE 64 
An advanced Morse Tutor Program - plus: a selection of programs 
which will enable you to solve many of the theoretical RAE 
PRACTICE questions. 

Cassette £5.95  inc P&P 
Disc C7.95 

Available from: 

W.P PUBLICATIONS 
11 Wayville Road 

Dartford, Kents DA1 1RL 
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LATEST 
LITERATURE 

Clubs, manufacturers, publishers and agents are invited to send details of 
new books, catalogues, data sheets, etc for inclusion on this page 

THE RADIO AMATEURS' 
Q&A REFERENCE MANUAL 
By R E G Petri, G8CCJ. 
This book is not intended as 

a source of information — its 
purpose is to stimulate the 
student  towards  further 
research and reading. 
This is a very good way to 

learn, and is vastly preferable 
to merely reading through yet 
another book of theory — 
however good these books 
are, they do not stimulate as 
much mental activity on the 
part of the reader as a book of 
this nature. 
This said, however, there 

must be a tendency for some 
to flick to the end of a chapter 
for the answer, so of course 
we are back to the main part 
of doing well in a course of 
study — self discipline. 
The author teaches the RAE 

course, and has arranged his 
book in the order in which he 
lectures on the subject. 
It is divided into twenty 

sections covering different 
topics, each ending with the 
answers to the questions, 
with an additional section 
containing some useful com-
puter programs. 
In each section there is a 

series  of  multiple-choice 
questions, with the answers 
at the end of the chapter. 
The  questions  are  well 

arranged, and although at 
times the grammar leaves a 
little to be desired the mean-
ing is always clear enough 
(but not always the answers!). 
There are, of course, many 

diagrams  (circuits,  wave-
forms, etc) and one irritating 
aspect of some of the ques-
tions following these dia-
grams is that they are fre-
quently over a page; I dislike 
having  to  flick  a page 
between a question and the 
diagram to which it refers. 
In addition, the diagrams 

tend  to  be  unappealing 
visually (although not lacking 
in clarity), as does the type-
face, which is reminiscent of 
an old typewriter. 
Also, the list of recom-

mended books at the end of 
the preface is not as long as I 
would have wished; since 
different people have diffe-
rent  preferences  when  it 
comes to the approach of an 
author to his subject, I would 
have  preferred  a larger 
choice here. 
However, there is no doubt 

that this is a very useful study 
aid  indeed,  and  I would 
definitely recommend it to 
anyone  studying the  RAE 
course. 

R E G  Petri,  G8CCJ,  11 
Wayville Road, Dartford, Kent 
DA1 1RL. 

AN INTRODUCTION TO 
6502 MACHINE CODE 
By R A &J W Penfold. 
Many readers will be aware 

that the advantage of using 
machine code, rather than a 
high level language (such as 
BASIC), is its greater speed of 
operation. 
In this book, the authors set 

out to give a general outline 
of how to use the machine 
code of the 6502 microp-
rocessor. This chip is used in 
many popular home compu-
ters, including the BBC mod-
els A and B, Electron, Vic-20, 
Oric 1/Atmos and Atari (the 
Commodore 64 uses the 6510, 

which is a slightly modified, 
but software compatible ver-
sion of the 6502). 
Preceding the details of the 

6502 machine code is a gene-
ral introduction to microp-
rocessors,  assembly  lan-
guages and the various binary 
systems used. 
This introduction is written 

with impressive clarity, and 
forms a good guide to the 
basics of microprocessors. 
This clarity is continued in 

the subsequent details of the 
actual machine code, and so 
the book provides an excel-
lent introduction to machine 
code programs for anyone 
with a good grounding in the 
high level languages. 

Bernard Babani (publishing) 
Ltd, £1.95 

Also available from Babani 
is a computer books cata-
logue containing details of 
their range concerning the 
various aspects of micro com-
puters. Anyone sending their 
name and address to the 
publishers will receive a copy 
of this leaflet free of charge. 

111 E117E11 1 = a 111111 
For a few months now the 

RSGB have been publishing a 
newsletter with the aim of 
assembling both theoretical 
and practical material for the 
VHF/UHF enthusiast. 
The newsletter, edited by 

David Butler, G4ASR, appears 
monthly and is mailed direct 
to  subscribers.  It should 
prove a useful  source of 
information for the increas-
ing number of amateurs using 
the  VHF/UHF  bands,  and 
despite the fact that it shows 
signs of being a very youthful 
publication, it would seem 
well worth subscribing to at a 
cost of only £4.20 per annum 
(payable to the Radio Society 
of Great Britain). 

RSGB, Secretary — VHF/UHF 
Newsletter,  Alma  House, 
Cranborne Road, Potters Bar, 
Herts EN6 3JW. 
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LATEST LITERATURE  
THE LID OFF LASER 558 
By Paul Alexander Rusling. 
OK, who doesn't know what 

Laser 558 is? For the few 
readers who may still be 
unaware, this is the latest off-
shore pirate radio station. 
Many amateurs might think 

this book would contain little 
of interest, but the author is a 
licensed  amateur,  G4LBC, 
who was closely involved in 
the setting up of this venture. 
The  technical  details 

included  make  fascinating 
reading, and I'm sure many 
people will be surprised to 
find just how large the Euro-
pean involvement was, con-
sidering some of the rumours 
circulating about the station 
regarding  mystery  Amer-
icans. 
The book is produced by 

Pirate Publications, and cer-
tain aspects of its production 
seem to justify this name. 
The cover of this paper-

back, for example, looks as if 
it will part company with the 
rest of the book sooner rather 
than  later  (otherwise, 
however, it is well enough 
bound- pages will not fallout, 
etc). 
In addition, the pages are 

not numbered. There is a 
contents  page  listing  the 
chapter headings, but these 
are listed by chapter number 
rather than page number. 
The book could be better 

written, but is certainly not 
unreadable. Indeed it is a 
damn good yarn, and the 
quality is not as bad as some 
of the above comments might 
lead one to expect. 

Available from Pirate Publica-
tions, PO Box 19, Herne Bay, 
Kent. 

THE PRACTICAL GUIDE FOR 
PEOPLE WITH A NEW IDEA 
By Laurence Shaw. 
So who's fancied them-

selves as an inventor! 
The author of this book is a 

patent  agent,  trademark 
agent and European Patent 
Attorney. 
It is not intended as a guide 

to  taking  out  your  own 
patents, which is a compli-
cated business best left to the 
experts (such as the author!). 
Rather, it is intended to 

indicate the advantages of 
patent  protection,  and  to 
explain briefly all aspects of 

To, Practical Guide 
People with a new 

ISO 

loonents comp°  

11' 

)nents 

"••••"' ts 52.471Llis  

A 

the different legal systems, 
patents,  trademarks  and 
copyright requirements, how 
to get them, what they will 
cost and what good they will 
do. 
Many people assume that a 

patent will only be granted for 
a novel idea, but fail to realise 
that a novel idea can mean an 
inspired  modification  or 
improvement to an existing 
device or idea. 
This  is certainly a well 

written book. The author, as 
well as knowing his subject 
(as he ought to, of course, it 
being his job) also knows how 
to present it well. There are 
plenty of tables and some 
examples of some very inter-
esting patent specifications 
(chemical,  mechanical  and 
electrical). 
In addition, the contents list 

has a summary after each 
chapter heading of what the 
chapter covers — something 
too rarely seen in books these 
days. 

11.11•44,.. 

This book is invaluable for 
people  running  small 
businesses, and very inter-
esting for those who just love 
tinkering in their shack with 
new ideas. 
The only criticism I have is a 

minor one. The text is not 
arranged ideally, some of the 
paragraphs being rather too 
long and the layout being 
uncomfortable on the eye. 
This, perhaps, is merely down 
to my own taste, and anyway is 
a minor point in view of the 
book's quality. 

Laurence  Shaw,  George 
House,  George Road,  Bir-
mingham B15 1PG. 

25 SIMPLE TROPICAL AND 
MW BAND AERIALS 

By E M Noll. 
This book describes how to 

build 25 simple aerials for 
operation on the 550-1600KHz 
band and on the 60, 75, 90 and 
120 metre bands. 

An appreciable amount of 
the material in this book also 
appears in 25 Simple Short-
wave Broadcast Band Aerials, 
by the same author and also 
published by Babani. This 
leads me to wonder whether 
the price of £1.75 is really 
justified for such a small 
book, of 54 pages, even if it is 
20 pence cheaper than its 
shortwave companion. 
One or two of the diagrams 

are not particularly clear, but 
on the whole they are simple 
and easily understood. 
References in the text to 

the diagrams are sometimes 
incorrect, and although it is 
obvious which diagram the 
author is referring to, it is a 
little irritating nonetheless. 
More often than not a page 
must be turned between the 
figure reference in the text 
and the diagram. 
It is useful having a collec-

tion of aerials described in 
one volume, and the aerials 
themselves  are  perfectly 
adequate (the author being 
well-experienced in the radio 
field). 
However,  some  of  the 

practical  hints, this being 
essentially a practical book, 
do not seem as robust as they 
ought to be. 
For all the above, this is an 

interesting and fairly useful 
book. It is probably worth 
buying if your money is bur-
ning a hole in your pocket. 

Bernard Babani (publishing) 
Ltd, £1.75 

B & R COMPONENTS 
CATALOGUE 

The second edition of the 
phone/mail order catalogue 
published by B & R Electrical 
Products Ltd is now available. 
It is some 20% bigger than the 
first edition, with new items in 
most of the sections. 
According to B & R, close 

attention has been paid to 
clarity  of  format.  This  is 
certainly the case, partic-
ularly as regards the photo-
graphs, which are of above 
average quality for such a 
catalogue. 
Readers who require a free 

copy of the catalogue should 
contact the company. 

B & R Electrical Products Ltd, 
Temple Fields, Harlow, Essex 
CM20 2YD. 
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 CORRECTIONS & MODS 
ATTENUATOR NETWORK DESIGN PROGRAM 

1. UNBALANCED-T NETWORK 

2. UNBALANCED-PI NETWORK 

3. BALANCED-T NETWORK 

4.  BALANCED-PI NETWORK 

SELECT NETWORK 1-4 
2 

ENTER INPUT AND OUTPUT IMPEDANCES- OHMS 
300  75 

ENTER DB RANGE LOW STEP AND HIGH 
5  5  40 

2. UNBALANCED-PI NETWORK 

ZIN=  300  OHMS ZOUT=  75  OHMS 

ATTN INPUT R OUTPUT R  CENTRE R 
DB  OHMS  OHMS  OHMS 

5 
10 
15 
20 
25 
30 
35 
40 

CONFIGURATION NOT POSSIBLE 
CONFIGURATION NOT POSSIBLE 

907  85.1  408.4 
486.9  81.6  742.5 
384.3  79  1329.5 
342.7  77.3  2369.3 
322.8  76.3  4216.2 
312.4  75.7  7499.3 

RUN AGAIN?  (Y/N) 

Computing attenuators 
On the left is a test calculation for the 

computer program detailed in Comput-
ing Attenuators, which appears on page 
19 of this issue. 

Low Power Transmitter 
The author of this article from the 

September issue, D G K Guy G3IBH, has 
pointed out an error in one of the 
formulae. Step 7 of the calculations 
should read: 

1   
= — 
Q  ( 1 — QR )  

Radio Frequency Bridge 
This project, featured in June, promp-

ted an interesting letter from CJ Raspin, 
G4 KUE (complete with comprehensive 
calculations): 
The article appeared to me to be so 

simple that it was too good to be true. 
Further investigation reveals that this is 
indeed the case. Before too many people 
take critical readings with this instru-
ment, may I make some remarks that I 
feel are of importance. 
'Once the bridge has been calibrated 

using known resistors, it gives a method 
of determining any arbitrary value of 
pure resistance. 

Whilst every effort is made to ensure 
that there are no mistakes with our 
diagrams, the occasional error does 
occur. We appreciate our readers' 
co-operation in notifying them to us. 

'However, when it comes to anything 
other than a pure resistance (as is the 
case more often than not) the same 
mathematical relationship does not hold. 
According to the article, a pure induct-
ance can be measured using the same 
scale as that calibrated using a pure 
resistance of known value. This is far 
from the truth. At the minimum value of 
voltage reaching the receiver we find 
that for a resistive impedance. 

R —  1:13  
R, 

but for a purely reactive impedance this 
becomes 

17, 
I z I = R3  

I R 2 

The relationship as stated in the article 
only holds when R1 = R2  ie at the 
potentiometer midpoint only. We there-
fore cannot assume the  resistance 
calibrated scale holds for anything other 
than resistance.' 

Base Mic PCB 
The artwork has now been completed 

for Peter Rouse's project, featured last 
month in R&EW, and the foil pattern and 
component overlay are shown on the left. 
PCBs are available from Edwardschild 

Ltd, (see their advertisement in this 
issue). 
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PARALLEL RESISTANCES   

A M Tucker presents a 
helpful program 
wriffen for the 
Sinclair Spectrum 
home computer 
T his is a short program which should 
I be useful to the electronics enthu-
siast. Enter the required resistance 
value (setting the value between 10 and 
100), and the required tolerance; the 
program will then print out all the 
combinations (within practical limits) of 
two resistances in parallel to give values 
within the specified tolerance. 
The values are chosen from a table of 

standard values, which are considered 
as having a tolerance twice as good as 
that required, eg 1% for an answer within 
2%. The table can be changed for 
another range if preferred. 
In order to keep the calculation time to 

a minimum, program lines are included 
which exclude values which cannot 
produce the required sum whatever the 
value of the second resistance. haVil 

20 GO SUB 200 
30 CLS  : LET y=0:  LET z=0 
40 PRINT "  RESISTANCES IN PA 

RALLEL"''"(Approx.  values using 

resistors of tolerance half stat 
ed figure)" 

50  INPUT "Enter value required 
"'"(10 to 100):- ";x."Tolerance 

(%)  ? -  
60 PRINT AT 2,0;" Value:  ";x," 

Tolerance:  ";t;"%" „, 
70 LET t1=1-t/200:  LET th=l+t/ 

200:  LET x1=x.t1:  LET xh=x.th 
80 FOR n=2 TO 25:  IF x>=a(n-1) 

AND x'=a(n) THEN LET y=n 

90 LET m=n+24.(x>50):  IF x.2:a 
(m-1) AND x.2<=a(m) THEN LET z=m 

100 GO TO 110+10.(v=n AND z=m) 

110 NEXT n 

120 PRINT " R(1)  R(2)  (min) 
Sum  (max)" " 

130 FOR m=y TO z:  FOR n=z TO 49 

: LET xn=a(n).a(m)/(aln)+a(m)) 
140 IF xri ,xh OR xn<xl THEN GO T 

0 170 

150 PRINT TAB (a(n)<100)+(a(n), 

1e3);a(n);TAB 5+(a(m) ,100)+(a(m) 
<1e3);a(m); 

160 PRINT TAB 14;INT (xn.t1*100 

+.5)/100:TAB 20;INT (xn.100+.5)/ 

100;TA8 26;INT (xn.th.100+.5)/10 

170 NEXT n:  NEXT m 

180 PRINT #0; AT 0,0; "Required 1 
imits:  ";INT (x=(100-t) , .5)/100; 

" - ";INT (x*(100+t))/100'"For a 
nother value press any key " 

190 PAUSE 0:  GO TO 30 

200 DIM a(49):  FOR n=1 TO 25:  R 

EAD a(n):  LET a(n+24)=a(n).10:  N 
EXT n:  RETURN 

210 DATA 10,11.12,13,15,16,18,2 

0,22,24.27,30,33,36,39,43,47,51, 
56,62,68.75,82,91,100 

SAMPLE SCREEN DISPLAY 

RESISTANCES IN PARALLEL 

Value:  55.77  Tolerance:  4% 

8(1)  R(2)  (min)  Sum  (max) 

470  62 
510  62 

560  62 

620  62 

680  62 

300  68 
330  68 
220  75 
180  82 

150  91 

130  100 

53.68 

54.17 
54.7 

55.24 

55.68 

54.33 
55.25 

54.81 
55.21 

55.51 

55.39 

54.77 
55.28 

55.82 

36.36 

56.82 
55.43 

56.38 
55.93 

56.34 

56.64 
56.52 

55.87 

56.39 
56.94 

57.49 

57.96 
56.54 

57.51 
57.05 
57.46 

57.77 
57.65 

Required limits:  53.54 - 58 
For another value press any key 

What the competition 
hasn't been waiting for. 
Latest version of Forth for the BBC 
(Is not rehashed Forth 79 Code) 

Unique Stack Display Utility S OFT WARE 
M ULTI - FORTH 83 

Here's the Forth [prom for the BBC Micro that makes all others 
out of date. 

It's Multi-Forth 83 from David Husband who has built his 
reputation for Quality Forth products with his ZX81-Forth ROM, 
Spectrum Forth-I/0 Cartridge and now New Multi-Forth 83 for the BBC 
Micro. This is not rehashed Forth 79 Code, but a completely new 
version of the Forth 83 Standard. It's unique in that it Multi-tasks, and 
therefore the user can have a number of Forth programs executing 
simultaneously and transparently of each other. 

Multi-Forth 83 sits in the sideways ROM area of the BBC along 
with any other ROMs in use. It is compatible with the MOS, and 
specially vectored to enable a system to be reconfigured. It contains a 
Standard 6502 Assembler, a Standard Screen Editor, and a Unique 
Stack Display Utility. 

With this Forth, David Husband has provided the BBC Micro with 
capabilities never before realised. And being 16K rather than 8K is 
twice the size of other versions. Multi-Forth 83 is supplied with an 

for  CD 
1113 
M icro 

16k Eprom type 27128 

Multi-tasking operating system 
/ for Real-Time use. 

extensive Manual (170 pages plus) and at £45+VAT it is superb value. 
Order it using the coupon adding £2.30 p&p (£5 for Europe, £10 

outside)or if you want more information, tick that box instead. Either 
way, it will put you one step ahead of the competition. 

Please send me Multi-Forth 83 for BBC Micro. f 45+VAT De-luxe System inc Disc f 80-r- VAT 
Cheques to Skywave Software Readers' A/C for enter Visa No.) 

R E W 

111111111111!  
Name   

Address 

 Post code   
SUBJECT TO AVAILABILITY. FORI.0 0.5 ONWARDS. 
Send to Skywave Software, 73 Curzon Road, Bournemouth, 
BH1 4PW, Dorset, England. Tel (0202)302385 

El =4 

Please send me more InformatIon 

Mull-Forth 03 

ZX81-Forth ROM 

Spectrum Forth-I/0 Cartr idge 

SOFTWAI LI 

MULTI-FORTH 83 FOR THE BBC MICRO 
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SHORT W AVE 
NE WS FOR D X 
LISTENERS 
By Frank A Baldwin 
All times in GMT, bold figures indicate the frequency in KHz 
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Continuing with the review 
of the clandestine sta-

tions currently operating on 
the short wave bands, the first 
to be listed this month is 
another  Middle  Eastern 
transmitter. 

Voice of the Mojahedin-e 
Khalq 
This  originally  operated 

over the range 7500 to 7750 in 
order to avoid the constantly 
chasing jammer. According to 
my  latest  information, 
however, this one now oper-
ates on, or around, 4190 and 
6600 from 1600 to 1900 in 
Persian. The policy is one of 
opposition to Khomeyni and 
the present government of 
Iran. 

Voice of the Broad Masses 
of Eritrea 
This is hostile to the gov-

ernment of Ethiopia and in 
favour of the Popular Front 
for the Liberation of Eritrea. It 
broadcasts  in Arabic  and 
other local languages on five 
shortwave channels, but I 
have only heard them on the 
14328 outlet. Listen for the 
Arabic  language  transmis-
sions on or near this channel— 
it varies a few kilohertz— from 
1430 to 1500 or from 1930 to 
2000. 

Radio Iran 
This may be heard on 11640, 

at which point I logged it at 
1902 a couple of weeks ago. 
The language used is, of 
course, Persian and the even-
ing schedule is from 1830 to 
1925. It supports a former 
Persian Prime Minister and is 
therefore anti-Khomeyni. 

Voice of the Sudanese Popu-
lar Revolution 
This is a clandestine that 

has been mentioned several 
times in these columns. It 
operates on 17940 and can be 
heard from around 1430 until 
about 1715, the language used 
being Arabic. The policy is 
anti-Sudanese  government 
and the transmitter is based 
within the borders of Libya. 

Voice of Lebanon 
This is on 6550 from 0415 

through to 2125, but the best 
chance of identification is to 
listen for the newscast in 
English radiated from 1815 to 
1825 when it identifies as 'This 
is the Voice of Lebanon, the 
voice of freedom and dignity'. 
The programmes are pro-
Phalangist in content, mainly 
in Arabic but with English and 
French newscasts twice per 
day. This is an easy clandes-
tine for beginners to log. 

Radio Venceremos 
This backs the Farabundo 

National  Liberation  Front 
which is against the govern-
ment of El Salvador, or was 
when I logged it way back last 
year on 6855, just audible 
amid the surrounding QRM at 
0010.  It has  since  been 
reported on 6588 and 7025, 
but according to the latest 
reports is said to be operating 
on 6750 variable and some-
where  between  3500  and 
4000, the 3670 channel being 
that last mentioned in the 
SWL press. 

Radio Ignacio Agramonte 
This has been heard on 

several  occasions,  usually 
when searching for some of 
those rather elusive Peruvian 
stations operating within the 
confines 5100 to 5800 — with-
out success I might add! R 
Ignacio Agramonte transmits 
the La Voz del CID (Cuba 
lndependiente Democratica) 
programme  and  was  ori-
ginally identified simply as LV 
CID. Tune to 5106 at 0150, at 
which time it was last entered 
into my logbook. The lan-
guage is, of course, Spanish 
and this part of the schedule 
is from 0030 to 0330 (not on 
Monday). 

Voice of the PLA 
The station of the People's 

Liberation Army has been 
logged once only, and that was 
way back in February this year 
at 1115 on a measured 9267.6. 
At that precise time it opened 
with the 'Internationale', then 

OM with the station iden-
tification in Chinese, follow-
ing with a talk in the same 
language. 
The programme content is 

said to be — I don't speak 
Chinese — anti-Chinese gov-
ernment, the station operat-
ing irregularly. I have listened 
several times since that log-
ging but have failed to repeat 
that success. 

Bizim Radyo 
'Our Radio' is anti-Turkish 

government and supports the 
Communist Party of Turkey. 
The transmitter is thought to 
be sited in Romania and it 

operates several times per 
day. One such session may be 
heard from 2000 to 2030 on 
5915, this being logged sev-
eral times of late. 

Voice of the Communist 
Party of Turkey 
This is also anti-Turkish 

government and supportive 
of the Turkish Communist 
Party. It identifies as T̀urkiye 
Komunist Partisinin Sesi' so 
listen for this at the com-
mencement of the transmis-
sion shown here, although 
there are several such broad-
casts each day. Listen then on 
6200 at 1900. 

AROUND THE DIAL 
This is the section in which 

information is provided on 
the channels to tune, the time 
to select and the country to 
log. Under each area the 
countries  are  listed  in 
alphabetical order and their 
stations according to fre-
quency. 

AFRICA 
Benin 
Cotonou on 4870 at 0405, 

OM with songs in vernacular 
together with the fast rhyth-
mic music of the locality. Late 
risers need not worry about 
the time listed here: Cotonou 
is on the air daily until 2300 as 
follows — from 0400 (Saturday 
from 0545, Sunday from 0600) 
to 0800 (Saturday until 1100, 
Sunday until 2300), from 1300 
to 2300. This is the Home 
Service  in  French  and 
vernaculars but there is a 
newscast in English from 2000 
to 2015. The power is 30KW. 

Cameroon 
Radio Bertoua on 4750 at 

2207,  OM  with  announce-
ments  in  French  then 
suddenly off without the Nat-
ional Anthem at 2209. R Ber-
toua is on the air from 0430 to 
0800 and from 1600 to 2200, 
programmes being in French, 
English  and  vernaculars. 
English  is used weekdays 
from 1800 to 1840 and on 
Sunday from 0615 to 0645. The 

power is 20KW. 
Radio Yaounde on 4850 at 

2010, OM and YL with a talk in 
French. This is the National 
Service which is in English 
and French. 
The schedule is from 0400 to 

0700 and from 1630 to 2400. 
The English newscasts are 
timed at 0530, 0600 (Sunday 
only), 1830 and 2100. The 
power is 100KW. Yaounde is 
the capital of the Cameroon 
Republic. 

Kenya 
Voice of Kenya, Nairobi on 

4885 at 1833, OM with a talk in 
vernacular in the North East-
ern  and  Coastal  Service 
which is on this frequency 
from 0250 to 0630, 1330 to 2020 
with a power of 5KW. There is 
a Swahili newscast on each 
hour and the programmes are 
in Somali and vernaculars. 
This channel replaces 4934 
which presumably was caus-
ing  interference  with  the 
Educational Service on 4932, 
which emanates of course 
from Lagos in Nigeria. 

Lesotho 
Maseru on 4800 at 1850, OM 

with  a talk  in  Sesotho. 
Although  mainly  using 
Sesotho, there are newscasts 
in English at 0500, 0530 (not 
Sunday), 1130 and at 1600. The 
schedule is from 0300 to 2200 
and the power is 100KW. 
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SHORT WAVE NEWS   
AMERICAS 

Brazil 
Radio Nacional, Cruzeiro 

do Sul on 4765 at 0048, OM 
with sports commentary in 
Portuguese and station iden-
tification at 0100, the signal 
riding over that of the Mos-
cow relay at Havana. 
R Nacional is on the air from 

0900 to 0400 with a power of 
10KW. 
Radio Nacional da Amazo-

nia, Manaus on 4845 at 0026, 
OM with a pop song, OM with 
announcements  in  Portu-
guese. An easy one for begin-
ners, it has a power of 250KW 
and, like the above station, 
is part  of  the  Radiobras 
network. 
The schedule is from 0900 to 

0200, after which time you may 
be able to log the co-channel 
R Bucaramanga in Colombia 
or even R Fides located in 
La Paz, Bolivia. The latter 
closes at 0300 whilst the 
Colombian works around the 
clock. 
On the higher frequencies 

Brasilia may be heard with 
signals from Radio Nacional 
do Brasil on 15270, at which 
point on the dial we logged it 
at 1858 just prior to the station 
identification in Portuguese 
at 1900, then into the German 
programme for Europe, timed 
from 1900 to 2000. 

Canada 
Montreal on 15190 at 0110, 

OM with a newscast during a 
Spanish  transmission  for 
South America timed from 
0100 to 0130 on Sunday and 
Monday only. 
Montreal on 15325 at 1922, 

OM and YL with a talk about 
the early colonists in Canada 
in an English presentation for 
Europe, scheduled from 1900 
to 1930 weekdays only. 

Colombia 
Radio  Bucaramanga  on 

4845 at 0350, OM with a local 
folk song in Spanish, OM with 
announcements and promos. 
R Bucaramanga works around 
the clock and has a power of 
10KW. 

Costa Rica 
Radio Columbia, San Jose 

on 4825 at 0513, YL with a pop 
song in Spanish, OM with the 
station identification at 0315. 
R Columbia is listed as being 
on a 24-hour schedule but has 
been reported as operating 

from 1030 to 0500/0600. The 
power is 10KW. 
Faro  del  Caribe  (Light-

house of the Caribbean), San 
Jose on 5055 at 0230, OM with 
station  identification  and 
some news items of local 
interest. This one is sche-
duled from 0955 to 1500 and 
from 2200 to 0430 but has been 
reported closing as late as 
0740 on occasions. An English 
programme is radiated daily 
from 0300 to 0400 and the 
power is 5KW. 

Cuba 
Havana on 15250 at 0105, 

OM with a talk in Spanish 
during a programme in that 
language  directed  to  the 
Americas and timed from 0000 
through to 1645. 

Dominican Republic 
Radio  Clarin,  Santo 

Domingo on 11700 at 0120, OM 
with a political talk (CID 
programme) in Spanish, jam-
med of course. HIUA R Clarin 
has a power of 50KW and is on 
the air from 1100 to 0500. 
Santo Domingo, a seaport on 
the south coast, is the capital 
of the Republic. 

Ecuador 
CRE Guayaquil on 4656 at 

0155,  OM  with  a talk  in 
Spanish about commerce in 
Ecuador. This one identifies 
as 'Radio Tropicana' and is 
scheduled from 0900 to 0430 
(Sunday until 0300) and the 
power is 10KW. 
Radio Nacional Progresso, 

Loja on a measured 5061 at 
0237, OM with a ballad in 
Spanish followed by OM with 
announcements. RN Progre-
sso can be a little tricky for 
beginner listeners in that the 
frequency can vary from 5061 
to 5066 although it is listed on 
5060. It is scheduled from 1000 
to 0430 (Monday to 0200), but 
has been noted closing at 
0500 and at 0700 on occasions. 
HCJB ('Herald Christ Jesus 

Blessing') Quito on 15155 at 
0034, OM with station iden-
tification and a newscast in 
English during a programme 
in that language beamed to 
the Americas from 0030 to 
0130. 

Guatemala 
Radio Tezulutlan, Coban on 

4835  at  0216,  OM  with 
announcements in Spanish — 
Coban being mentioned sev-

eral times and then some 
local music in typical style. R 
Tezulutlan is on the air from 
1100 to 1600 and from 2100 to 
0230 with a power of 3KW. 

Netherlands Antilles 
Radio Netherlands Relay, 

Bonaire on 15315 at 0029, 
interval signal, OM with sta-
tion identification followed 
by a Dutch programme inten-
ded for eastern North Amer-
ica, western South America 
and  the  Caribbean,  sche-
duled from 0030 to 0125. 

Peru 
Radio Amazonas, Iquitos on 

5060 at 0158, OM with a folk 
song then OM with the station 
identification,  announce-
ments and promos at 0200. R 
Amazonas is scheduled from 
0930 to 0500 (Sunday until 
0230) and the power is 5KW. 

USA 
WINB Red Lion on 15145 at 

0038, OMs with hymns, OM 
with a religious talk in the 
Spanish programme for the 
Americas timed from 0030 to 
0045 (not Saturday or Sunday). 
OM with station identification 
in English at 0045. 

ASIA 
China 
Radio Peking on 11375 at 

1423, OM with a talk during the 
Kazakh  programme in the 
Domestic Minorities Service. 
The Kazakh programme is 
scheduled from 1400 to 1455. 
Radio Peking on 11575 at 

1421, Chinese music during 
the  Tamil  programme  for 
South Asia, scheduled from 
1400 to 1430. 

Iraq 
Baghdad on 21585 at 1920, 

OM with a newscast in the 
Arabic programmed 'Voice of 
the  Masses'  transmission, 
timed on this channel from 
0000 to 2305. 

Pakistan 
Karachi on 11673 at 1450, YL 

with local-style songs and 
music in the Urdu presenta-
tion to the Middle East and 
the Persian Gulf area, timed 
daily from 1330 to 1600. 

Syria 
Damascus on 12085 at 1914, 

OM with songs complete with 
music in a relay of the Arabic 
Domestic Service, scheduled 

on this frequency from 0900 to 
2200. Ah, Damascus! Well, I 
never set my eyes on a houri 
nor a magic carpet but I did 
see a street magician causing 
various items to apparently 
vanish — including my small 
contribution to his art! 
Damascus, or Esh-Sham in 

Arabic, is the capital city of 
the  Syrian  Republic  and 
claims to be the oldest con-
tinuously inhabited city in the 
world. 

EUROPE 
Austria 
Vienna on 12015 at 1508, YL 

with a most interesting talk 
about religious buildings in 
Austria and this during an 
English  programme  for 
Europe,  North  Africa  and 
South East Asia being timed 
daily from 1500 to 1530. 

Czechoslovakia 
Prague on 15240 at 1458,0M 

and YL with announcements 
and station identification at 
the end of the English trans-
mission to Africa, the Far 
East, the Pacific and South 
Asia, scheduled daily from 
1430 to 1500. 

CLANDESTINE 
A Voz de Verdade ('The 

Voice of Truth') or A Voz de 
Resistencia do Gala Negro 
(Voice of the Resistance of 
the  Black  Cockerel'),  the 
black cockerel being the sym-
bol of UNITA, which is hostile 
to the Angolan government: 
logged on 4950 at 1847, OM 
with  exhortations  in  a 
vernacular.  The  evening 
schedule is from 1730 to 1930 
on Tuesday, Thursday and 
Sunday in Portuguese and 
local vernaculars. 

NOW LOG THIS 
Radio Inca, Lima, Peru on 

a measured 4762.5 at 0333, YL 
with a pop song, OM with 
announcements in Spanish. R 
Inca is scheduled around the 
clock, but sometimes works 
from 0900 to 0500. The power 
is 1KW. 

NOW HEAR THIS 
Radio Abaroa, Riberalta, 

Bolivia on a measured 4718.5 
at 0357, YL with a song in 
Spanish complete with local-
style music. Scheduled 1000 
to 0400 but varies to 0500 and 
the ()FRG can vary from 4715 to 
4720: power is 0.5KW. 
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DX 'PENETRATOR' 
HERES THE SPECIFICATION . 
ff 3 elements on each band  * Broadband operation 
* heavy duty 2k W rated  * Stainless steel hardware 
* Gain up to 8dB  * SWR less than 1.21 

'1ST' WITH YAESU IN THE UK AND 
'1ST' WITH KENWOOD 

YOUR ONLY INDEPENDENT IMPORTER OF 

47 AN. 

HERE'S WHAT THE CUSTO MERS SAY! 
I. VK7NO W 'I have recently installed a DX-33 beam and I would like to advise you that lam extremely 
satisfied with it. It certainly outperforms the TH3JNR which I previously used and also the VS WR is lower. 
2 G3AAE This letter is to tell you how pleased lam with the DX-33 antenna. . On unpacking the DX-331 
was immediately impressed with the quality of the hardware, and in operation it is just as impressive. 

have used it on all three bands and have been obtaining excellent reports from DX stations all over the 
world. I have conducted tests with other stations and these show that the electrical figures included in 
the DX-33 specification are fully met in practice. Congratulations on a very fine product!' 

TELEPHONE ORDERS FOR BARCLAYCARD/ACCESS TAKEN 

Weston 
YAESU PRICE LIST (INC VAT. FREE DELIVERY) 
Cat. No. 

HF EQUIPMENT 

1195  FT-102 
1196  SP 102 
1197  SP-102P 
1198  FV-1020M 
1199  FC-102 
1206  FAS-1-4R 
1204  FT-1 

1224 
1225 
1226 
1274 
1229 
1230 
1231 
1232 
1252 
1256 
1247 

1243 
1244 

1245 
1264 

hem  Description  Price E 
inc VAT & carr. 

FT-101Z AM 
FT-101ZD AM 
DIG101 
Fan B 
FT-77 

FP-700 
FC-700 
FV-700DM 
FT-980 

SP-980 
FT-757G0 

FP-7570X 
FC-757AT 

Transceiver  684.00 
Speaker  49.00 
External speaker & phone patch  69.00 
VFO Scanner  219.00 
ATU  170.00 
Antenna Switch  39.00 
Transceiver  All  Mode General  Coverage 

1399.00 
Transceiver with AM unit  515.00 
Transceiver (digital) with AM umt  500.00 
Digital Unit  99.00 
Fan  13.00 
Compact Transceiver  439.00 
Marker Unit for FT-77  10.00 
FM Unit for FT-77  25.90 
PSU  119.00 
ATU for FT-77 707  94.00 
Digital VFO  190.00 
Transceiver (CATrGeneral Coverage 

1149.00 
Speaker  56.00 
All  Mode  Transceiver General  Coverage 

650.00 
AC PSU  139.00 
ATU  219.00 

* 15 YEARS EXPERIENCE 
* AFTER SALES SERVICE 
* FACTORY SALES 

SYMBOLS OF  * FULL WARRANTY 
INDEPENDENCE AND EXCELLENCE! 

1248  FRG-7700  General Coverage Receiver 
1249  FRG-7700M General  Coverage  Receiver  with 

1254  FRT-7700 
1255  FRA-7700 
1257  FRV-77000 
1273  MEM7700 
1246  FL-2100Z 
1251 
1276 
1200  NC-1 
1201  PA-1 
1205  FP-4 
1220  FP-80A 
1234  FT-290R 
1202  CSC-1A 
1210  MMB-11 
1211  NC-11C 

FL-2C10 
1241  FT-720RU 
1217  E-72L 
1218  S-725 
1233  FT-208R 

ATU 
Active Antenna 
Converter 118/130 140/150. 70,80MHz 
Memory Unit 
HF 1200W Linear Amplifier 
Cabinet for SP-101 
AM Unit for FT-101Z 
Desk Charger for FT-202R 
I2V Adaptor for FT-202R 
AC PSU 4 Amp 
AC PSU 4 5 Amp 
2m All Mode Transceiver portable 
Carrying Case 
Mobile Mount 
Charger 
2m 10W Linear Amplifier 
70cm Mobile Transceiver IOW 
Extension cable. 4rn 
Switching box 
VHF Handie FM Transceiver 

349.00 
memory 
399.00 
44.00 
36.00 
83.00 
59.00 
499.00 
17.00 
20.00 
19.00 
19.00 
42.00 
53.00 
259.00 
3.95 
25.50 
9.50 
60.00 
219 

14.50 
37.00 
189.00 

FT-708R 
1253  NC-8C 
1258  NC-7C 
1260  FBA-2 
1261  MMB-10 
1262  NC-9C 
1263  FT-230R 
1237  FT-726R 

1236  430/726 
1239  SAT726 
1259  PA-3 

UHF Handle FM Transceiver  199.00 
Fast Charger for FT-208/708  49.00 
Base Charger for F1-208/708  29.00 
Battery Sleeve for NC-718  3.00 
Mobile Bracket  7.50 
Compact Trickle Charger  8.00 
2m FM Mobile Transceiver 25W  249.00 
VHF/UHF Multiband Multimode Transceiver c w 
201.............................. ... ...... ..699.00 
70cm module  239.00 
Satellite Unit  90.00 
Battery eliminator/charger for 12V  13.00 

MICROPHONES/ACCESSORIES 
1208  MH1B8  Hand mic. scanning.  14.00 
1214  YM-35  Hand mic. scanning. for FT-1/102 707 series 

15.95 
1215  YM-36  Noise cancelling mic. 4-pin. 50K  15.95 
1221  YD-148A  Desk rnic. 50K/600 ohms 4-pin for FT-101 series 

22.75 
1235  YM-38  Desk mic. scanning for FT-1/102/707 series 26.50 
1250  YM-49  Speaker/mic for FT-290/2300 .  17.00 
1213  QTR-24D  24-hour quartz clock  32.00 
1216  YH-55  Lightweight headphones  10.50 
1219  YH-77  Lightweight headphones  11.00 
1278  Battery Holder for FRG-7  3.90 

Save £100! FL-2100Z only £499 from Western! £599 elsewhere! 
Don't let yourself be conned into paying extra for Trio Sales/Service 

KEN WOOD PRICE LIST. 2 YR WARRANTY. FREE DELIVERY 
Cat. No.  Type  Description  Price E 

inc VAT & carr. 

1331  TS-930S  Transceiver HF w gen coy receiver  1125.00 
1330  TS-930S  - ATUAs above with automatic ATU  1225.00 
1329  SP-930  Speaker and filters  57.00 
1313  MC-804  Desk Top Microphone scanning  54.00 
1357  6K-88A1  6kHz AM filter  32.00 
1356  YK-88C1  500Hz CW filter  32.00 
1348  YG-455C-1  500Hz CW filter  75.00 
1349  YG-455CN-1 270Hz CW filter  90.00 
1324  TS-430S  Transceiver HF w gee coy receiver  730.00 
1310  P5-4300  DC power supply de luxe cooled  113.00 
1319  SP-430  External speaker  30.50 
1334  FM-430  FM Unit  33.75 
- 1321 MB-430  Mobile Mount  12.50 
1352  YK-88SN  1 8kHz SSB filter  3300 
1314  P0-30  DC PSU  114.00 
1326  TS-590S  Transceiver HF  619.00 
1327  SP-230  External Speaker  45.00 

USED EQUIPMENT (3 Month Guarantee) 
Yaesu FT-101E - mic Absolutely as new E395 
Yaesu FT-707 - mic  E365 
Yaesu FT-980 Mint Private sale   £800 

1325  AT-230 
1302  KB-1 
1328  R-600 
1333  DCK-1 
1332  R-1000 
1333  DCK-1 
1335  R-2000 
1337  TR-2400 
1301  ST-1 
1309  MC-305 
"1322 AT-250 
1338  10-2500 
1304  ST-2 
1342  VB-2530 
1306  SMC-25 
1361  BT-1 
1311  PB-25 

Antenna Tuning Unit  130.00 
De luxe VFO knob  11.50 
Receiver .  259.00 
DC Operation Cable kit  8.26 
Receiver.  . 299.00 
DC Operation Cable kit  8.26 
Receiver.  415.00 
Transceiver. 15W FM. 10CH Mew  . 195.00 
Base Stand  45.00 
Hand Microphone  14.00 
Automatic ATU.  280 
2m FM Transceiver.  219.00 
Base Stand  52.00 
25W Amplifier.  75.00 
Speaker microphone  17.00 
Manganese Battery Case .  6.50 
Woad Battery  26.00 

1305 
1343 
1369 
1371 
1339 
1373 
1370 
134. 
1307 
1316 
1340 
1351 
1350 
1303 
1340 
1344 

SC-4 
TR-8400 
SP-40 
MC-46 
TR-9130 
SP-120 
BC-1 
TR-9500 
PS-20 
TL-922 
SM -200 
HC-10 
PC-1A 
RA-1 
SM -220 
00-2 

Soft case  14.00 
70crn Transceiver  279.00 
Compact Mobile Speaker  15.75 
Auto-patch Up-Down microphone. ...........41.50 
2rn All Mode Transceiver 25W...................435.00  
External Speaker  34.00 
AC Adaptor for memory back-up  6.43 
700m All Mode Transceiver  429.00 
DC Power Supply  59.00 
2KW HF Linear Amplifier  929.00 
1.8-150MHz Station Monitor  250.00 
Digital World Clock  85.00 
Phone Patch  50.00 
Antenna  8.00 
Station Monitor  275.00 
DC/DC Convertor for 10-8305  50.00 

ROTATORS.. .we only stock the best.. .buy RELIABILITY. . .buy EMOTO 
. ..WE ARE THE SOLE UK DISTRIBUTORS! 
EMOTO 105TSX For light HF and large VHF arrays  C121 90 
EMOTO 105RSX Pre-set controller  C44 85 
EMOTO 502SAX For heavier HF beams plus VHF/UHF .... ...... . ..„..„....... ..... .......... .......... .... ............ C181.70 
EMOTO 1102MXX The really big one for large HF monobanders  C251.85 
EMOTO 1103MXX As 1102MXX but greater turning power  E257.60 
EMOT01102MSAX Circular dial  E338 10 
EMOTO 1 to3MSAX Circular dial  C343 85 
MB-300 Rotary bearing  E19.55 
450 Flexible mount for 103'  E6 32 
451 Flexible mount for 1102/3  C12 65 

OUR VERY POPULAR 
HF/VHF ROTATOR 
only £39.95 NOW! 

ask for Cat. No. 1145 
HF ROTATOR 
only £92.00 

ask for Cat. No. 1144 

Penetrate the four corners of the earth with the NOW IN USE 
FROM VK7 TO VE7! 

PRICES (INC CARR. AND VAT) 
ANTENNAE 

Cat. No. 
WESTERN ANTENNAE (Carriage paid) 

DX33 
3 Element 
3 Bands 

075  DX-7/2 

076  DX-7/3 

077  DX-51 
080  DX-6V 
081  DX-31 
082  DX-32 
083  DX-33 
084  DX-34 
085  DX-31/32 
086  DX-32/13 
087  DX-33/34 
089  DX-103 
090  DX-105 
093  DX-4K 
094  DX-27/1 
095  DX-27/3 
096  DX-240 
097  DX-260 

erica C 

7MH,2 ele Yag. Gamma matched 20baaw 
247.25 

7MHz 3 ele Yagi Gamma matched. 40 boom 

Rotary dipole for 28.24.20.18 and I4MHz..... 93.15 
10.80m Multi band vertical plus 3001 .......... 102.35 
Dipole 10/15/2001 2Kw p.e.p.....................83.95  
2 element 10/15/20m 2Kw p.e.p  128.80 
3 element 10/15/20m 2Kw p.e.p  . 189.60 
4 element 10/15/20 21Kw  pep.................  .....2.94.50 
Conversion Kit .51.75 
Conversion Kit    65.15 

3 element torn Yagi  93.15 
5 element 1001 Yagi  117.30 
Converts DX 31/2/3/4 to 4001 dipole.  71.30 
Rotary dipole for 27MHz C.B.  13.22 
3 ele Beam for 27MHz Gamma matched  37.95 
2 ele quad 2. 10, 15 8 20m  205.85 
2ele quad 2. to, 15.16 8 20m  230.00 

WatatnElactronics (UK) ttd FAIRFIELD ESTATE, LOUTH, LINCS LN11 OJH 
Tel: Louth (0507) 604955. Telex: 56121 WEST G 

OPEN HOURS: 09.00-12.00; 13.00-17.00 Mon/Fri; SATURDAYS BY APPOINTMENT  Goods ex-stock supplied by return 
Prices ruling are those at the date of despatch 

Agent:-
Northern Ireland 
Tom Greer GI4 TGR 
Norma Greer GI4 TBP 
Tel: Drumbo 645 
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CISO   
On these pages we present details of 

interesting contacts from clubs and 

individuals. We would be happy to 

receive any similar items from readers 

Forthcoming DXpedition 
A major DXpedition is cur-

rently being planned by mem-
bers  of  the  West  Kent 
Amateur  Radio  Society 
(G3WKS), who are located in 
Tunbridge Wells. 
The objective of the expedi-

tion is to establish a station at 
an identified, if somewhat 
inaccessable location in Eire, 
to attempt a direct contact 
between Europe and North 
America on the two metre 
band — 144MHz. 
Such a contact would be a 

considerable  accomplish-
ment on the band and the 
group believe that with the 
right preparation and effort, 
this world-first contact can be 
achieved. 
The group is currently look-

ing for sponsorship in the 
form of both radio and other 
equipment to help achieve 
the goal. It is intended to 
make a video presentation of 
the  preparations  and  the 
expedition,  which  will  be 
made available to clubs who 
are interested. 
Activity is also anticipated 

on other bands; more details 
will be available as plans 
progress. 

The Racal User Group 
Peter Barker, G8BBZ, has 

written with a view to increas-
ing awareness of The Racal 
User Group, of which he is 
organiser. 
The group is a non-profit 

organisation, the aim of which 
is to enhance the interest and 
enjoyment of amateur radio 
enthusiasts who own or use 
communications  equipment 
manufactured by Racal and 
now available on the surplus 
market. 
So far Peter has had quite a 

few enquiries, all of which 
have received in reply a copy 
of the Racal  User Group 
newsletter. 
Considering the number of 

RA17/117 receivers that have 
passed into amateur hands 
over the last few years, there 

should be many amateurs 
who could benefit from a 
group like this. 
Peter Barker, G8BBZ, can 

be contacted at 8A Alwyne 
Place, London Ni 2NL. 

SSTV activity 
One of the great stalwarts 

of SSTV, Richard Thurlow 
G3WW, has written to us with 
some news of activity (and 
some inactivity!) in that mode: 
‘G1AMR  Maurice  Webb 

from Prescot in Merseyside 
writes to me that he and 
G6YBC were accused of caus-
ing QRM on the SSTV calling 
frequency (144.500MHz) when 
transmitting SSTV, and told 
that such actions meant that 
the Band Plan was not worth 
the paper it was written on! 
'Similar trouble has been 

found  on  the  HF  calling 
frequency  of  14230KHz, 
although on most occasions 
here a QSY request, along 
with an explanation of that 
request, is met with an apol-
ogy and a quick QSY. 
'I had a visit recently from 

G3UEU John Holmes, an 'old-
time' SSTVer who wanted an 
update on some modern tech-
niques  including the  new 
Robot 12 second single frame 
colour; also, don't be sur-
prised to see GM4WIL back in 
the SSTV 'fold' shortly with 
colour. 
'What has happened to the 

80m Sunday morning SSTV 
net? Nothing has been noted 
of it here for months and 
months. Where is everybody: 
all listening on 14230? 
'Several first time 2xSSTV 

QS0s in early August, includ-
ing DL1MY (who says there is 
a daily EU SSTV net on 
7040KHz at 0730GMT), CT1BK, 
HA3MQ  and  4X6LM,  have 
brought my all-time total up to 
2031 73 de G3WW'. 

23cm TV repeater 
A number of people have 

expressed interest in a 23cm 
TV repeater for the South-
ampton/Bournemouth area. 

Several possible locations 
are being discussed. Sugges-
tions have been made that it 
may be better to have two 
repeaters  — one  for  the 
Poole/Bournemouth  area, 
and one for the Southampton 
area. This would permit better 
coverage of the low lying 
areas in the central parts of 
Southampton, Bournemouth 
and Poole. 
In order that any proposals 

can take into account all 
interested amateurs in the 
areas concerned, it would be 
most  helpful  if  those 
genuinely interested in 23cm 
TV operation in the areas in 
question could contact Nick 
Foot,  G4WHO,  47  Mallard 
Road,  Colehill,  Wimborne, 
and let him know of their 
interest. 

Amateurs beware! 
Brian Barwick, G1ESG, has 

written with an instructive 
tale of an indignant neigh-
bour and a visit from the DTI. 
All innocent amateurs who 
would learn the ways of the 
world, read on... 
It all began about three 

months ago when a young 
man in a bedsit on the floor 
below me complained that he 
was hearing my voice on his 
AM portable radio when I 
used  my FT29OR on 2.5W 
output. 
I visited his room with my rig 

and, sure enough, when I put 
the rig on SSB and gave a 
quick whistle, it came over on 
his radio. 
I explained that this some-

times happened because the 
front  end  of  many  radio 
receivers was very broad, 
with  poor  rejection,  and 
would therefore pick up any 
moderately strong signal. 
No way would our friend 

have this; he was certain I was 
doing it on purpose to annoy 
him. After this I suggested he 
fill in the proper form from 
British Telecom and let them 
sort it out. 
He also said that when he 

listened to his radio in the 
evening,  he  could  hear 
'noises'. 
Since I did not transmit at 

this time I put this down to 
hetrodyne from other broad-
cast stations — a frequent 
occurrence  on  our  over-
crowded medium wavebands 
in the evening. 
One afternoon I received a 

visit from two men from the 
Department of Trade and 
Industry, each with a lot of 
paperwork under his arm, and 
each equipped with a hand-
held rig. 
They asked me many ques-

tions about amateur radio, 
most of which were above the 
level of the RAE, and I assume 
gave reasonable replies as I 
received nods of approval 
after each answer. 
My licence was examined 

and, after a brief discussion, 
one of the men left the room 
and asked via their radio link 
for me to give short test 
transmissions.  When  he 
returned ten minutes later, he 
told me my rig was 'clean'. 
Next in line was my log 

book, which is the standard 
spiral bound RSGB type. After 
spending some time looking 
at my entries, they told me 
that I should number each 
page, as this 'official' RSGB 
log book was 'loose leaf', (a 
letter I wrote later to the 
RSGB, however, brought the 
reply that the RSGB logbook 
had the full approval of the 
DTI). 
I was also told that I should 

enter the exact frequency I 
transmit on, and not the band 
as I had been taught in RAE 
classes at college, and as 
seen in various examples of 
log  book  entries  in RAE 
manuals. 
Before  leaving  they 

recorded their visit in my log 
book, and added in writing 
their  instructions  about 
numbering each page and 
entering the frequency used. 
After they left I felt that I 

had been doing everything 
wrong but, according to all 
other sources, I had been 
acting within the terms of my 
licence. Needless to say, I 
have  now  numbered  the 
pages and always record the 
exact frequency used. 
Oh yes, the young man 

downstairs with his AM radio 
still wasn't satisfied! I won't 
repeat what I said! In the end 
it turned out that his radio was 
picking up the time-base from 
a TV next door, which was 
against the wall and only 91n 
from his radio! 
Everything  is  peaceful 

again now. Our furious friend 
and his radio moved out, still 
certain that I had somehow 
arranged all this to annoy him! 
It is also rather peaceful due 
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 OSO 
the fact that I left my rig on the 
bus one day! I was so inter-
ested  in the  very  pretty 
female sitting opposite me 
that I nearly missed my stop, 
and had to jump up quickly 
before the bus pulled away — 
which it then did, complete 
with my two metre rig and a 
very pretty lady! 

Yet another society? 
The founding of the Hilder-

stone Radio Society, Thanet, 
Kent, took place in Notting-
ham Castle, Westwood during 
July this year. 
The group has evolved from 

a very successful RAE course 
run in the local Adult Educa-
tion Centre last session. The 
activities envisaged include 
the usual talks, demonstra-
tions, visits and things like 
junk sales. 
The constitution will make a 

special point about beginners 
and listeners, as well as those 
who are especially keen on 
constructional  work  in 
radio/electronics. 
In other words, there will be 

no prejudice or status differ-
ences between those with 
different  interests,  ie call 
signs will not confer status 
and so on. 
All persons interested in 

the  society's  venture, 
irrespective of age, race, sex 
etc, are very welcome to 
contact Ken Smith, G3JIX, 
regarding meetings, visiting 
and joining. An sae would be 
appreciated. 

RAIBC 
I am sure there must be 

many readers who are una-
ware of the activities of the 
Radio Amateur Invalid and 
Blind Club, and many who, 
although  they  have  come 
across it, have not given it a 
great deal of thought. 
I am equally sure that a 

great many enthusiasts read-
ing this, sympathetic as they 
are to the invalid and blind, 
would want to lend a helping 
hand to those they see as less 
fortunate  than  themselves 
and who share a common 
interest in the fascinating 
field of amateur radio. 
If you would like to help, as 

of course you would, send an 
sae to The Honorary Secret-
ary Mrs  Frances  Woolley, 
G3L WY, 9 Rannock Court, 
Adelaide Road, Surbiton, Sur-
rey KT6 4TE. 

Dr Tim Cole and Dr Roger Whitehead at the Dunn 

AMTOR at the Dunn 
The  Medical  Research 

Council's Dunn Nutrition Unit 
in Cambridge has been a 
licensed amateur radio club 
station, G4DUN, since 1976. 
Part of their work involves 
research  into malnutrition, 
and they have a research 
station in Keneba, an isolated 
village in The Gambia, West 
Africa. 
The radio link is invaluable 

for keeping in touch with 
colleagues in Keneba, both 
for maintaining  morale  in 
difficult circumstances and 
for helping out in the occasio-
nal crises that blow up there. 
Last year, for example, an 

epidemic of the potentially 
deadly disease meningococ-
cal meningitis was averted by 
the unit being able to obtain 
the  necessary drugs from 
France and send them to The 
Gambia, on the same day as 
the disease was diagnosed in 
the village. 
The club station is run by 

the Unit's director, Dr. Roger 
Whitehead (G3ZUK) and Dr. 
Tim  Cole  (G4RQH);  also 
newly licensed in Cambridge 
is Dr. Chris Bates (G1DAR). 
Roger also has a Gambian 
licence (C53U) and has pre-
viously been an amateur in 
Uganda (5X5NA). 
Six other members of staff 

have had Gambian callsigns 

at different times, the current 
holders being Dr. Bill Lamb 
(C53EE) and Dr. Mark Lawr-
ence (C53EW). 
Until last year they had daily 

voice  skeds  between  the 
Dunn and Keneba using a 
Yaesu FT101ZD transceiver at 
each end, but with the drop in 
sunspot activity the skeds 
became more and more diffi-
cult. 
The purchase of two ICS 

AMT-1 AMTOR units in May 
last year (one for each end) 
transformed the radio con-
tacts.  Previously,  anything 
factual had to be repeated 
several times, whereas with 
the AMTOR unit information 
typed in at one end only 
appears  on  the  sender's 
screen when  it has been 
received at the other end. 
All the uncertainty about 

whether or not the message 
was  copied  correctly 
vanishes. 
The two AMTOR units, con-

nected to BBC Model B micro 
computers,  are  left  on 
standby during the day so that 
either  end  can  call 
up the other whenever neces-
sary. 
The  Dunn  uses  selcal 

GDUN, while Keneba is selcal 
CCEE or (when Bill is on 
leave)  CCEW.  They  are 
usually on 21100KHz, so give 
them a call. 

GBOLMS 17-18 November 
To commemorate the birth 

of  Leslie  McMichael,  100 
years ago, this station will be 
operated by members of the 
McMichael ARS from their 
club in Stoke Poges, Bucks. 
Leslie McMichael,who held 

the callsign MXA from 1913 
until the first world war, was 
one of the founders of the 
London Wireless Club (later 
to become the RSGB) in July 
1913. He became the first 
Vice-Chairman in 1914 and 
then Secretary in 1919. 
The following year he was 

licensed as 2FG, and allowed 
to use up to 10 watts on 180 
metres. The licence allowed 
him to contact only three 
named stations! 
In 1921, on behalf of the 

Wireless Society of London, 
he  successfully  petitioned 
the Postmaster General to 
allow the  broadcasting  of 
speech.  This  led  to  the 
establishment of the Marconi 
station 2MT, which broadcast 
speech and music for nearly a 
year, and soon after to the 
formation of the BBC. 
Leslie McMichael was one 

of the few Honorary Members 
of the RSGB, and died on his 
birthday in 1951. 
Details of the station from 

RF Muggleton, G6AMN, 23 
Randolph  Road,  Langley, 
Berkshire SL3 70F. 
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DX-TV   
RECEPTION 
REPORTS 
Compiled by Keith Hamer and Garry Smith 

Dismal was the best way to describe 
Sporadic-E activity during the first 

half of July. This view was shared by 
many enthusiasts, and as one reader has 
commented 'as for July, it's the worst 
ever'. 
However, all bad things eventually 

come to an end and the exotics rolled in 
towards the end of the month. The 26th 
was most memorable with the Canary 
Islands in Leeds, Morocco in Wigan and 
Greece in Derby. Fortunately, all were 
showing a test card providing positive 
proof of origin. 
Tropospheric reception in Band III and 

at UHF was disappointing, with only a few 
stations centred around Luxembourg 
received in the north of England on the 
5th and 6th. 

DX conditions 
July 19th  provided an interesting 

opening from the south-east during the 
late afternoon with Italian TV signals on 
channel IA and a strange sounding, but 
tuneful, signal at 48MHz. This was 
thought to have been some form of 
digital transmission. Band I was simply 
jammed with low-power transmissions 
such as Italian cordless telephones at 
46MHz and 49MHz and various private 
FM radio links operating between 50 and 
60MHz. At least one was heard in stereo. 
Early morning DX has been around this 

year, just in case anyone was wondering! 
On the 23rd at 0428 BST the Russian 
electronic colour test card was seen on 
channel R1, this being replaced by a 
monochrome pattern, usually termed the 
'letterbox' test pattern. 
The old monoscopic test card known as 

the '0249' was seen as a floater just 

before reception faded completely at 
0450. 
The low-power Greek transmitter on 

E3 has made several appearances this 
season on both the test card and 
programmes. It was noted on the PM5534 
in Derby on the 26th at 0815, during an 
opening to Italy and the south-east. 
Kevin Jackson in Leeds saw TVE on E3 

on a regional bar test pattern, not from 
the mainland but from the Canary 
Islands. The pattern carried the transmit-
ter location and channel, ie 'IZANA 3'. It 
was received shortly after mid-day. 
Another exotic from the south occur-

red during the evening when Arthur 
Milliken, Andrew Webster and Tony 
Cater (all of Wigan) were startled by the 
appearance of the Moroccan PM5544 on 
channel E4 at 1855. The test card carried 
the identification 'RTM' with an inscrip-
tion in Arabic at the top. This was 
followed by the station opening caption 
and the Koran at 1900 then programmes 
and cartoons. 
Arthur telephoned to advise that 
Morocco was present at 1925, but only a 
very weak signal (a cartoon) could be 
resolved here in Derby. The E4 sound 
channel was monitored and during a 
programme French dialogue was heard. 
Strong signals in Spanish were present 

on E3 during this reception, and the 
picture quality was very similar to DX via 
the F2 layer with smeary multiple images, 
although the signal was stable. Con-
sidering the close proximity of the 
Moroccan transmitter at Laayounne (in 
the south of the country) to the Canary 
Islands, it is felt that the Spanish 
transmission originated from the outlet 
at Izana. 

PS  II  

v*ImlegaSsi n   

anius0116 

Cabasaill Arra a Toro IUntj onto-
Wm A mint It a htlyannr, 
c art opirmaharto Iva: at-

Talalleats- 11,00-br, a 72-es /Al m 
Kocrtalingi I. tar/ vigalitaaar 

Clock caption radiated by Radiotelevisione  The Hungarian teletext service 'Kepujsag'. 
ltaliana (RAI) in Italy  Photo courtesy of Chris How/es 

DX log for July 
This month's log shows the reception 

conditions noted here in Derby during 
the month. All times are BST and 
reception was via Sporadic-E propaga-
tion unless stated otherwise. 
2/7/84: DDR:F1 (East Germany) E4 on 
colour electronic test pattern from the 
Cottbus transmitter; ORF (Austria) E2a 
with the Telefunken monochrome test 
card. 
4/7/84: RAI (Italy) IA on programmes 
during the late afternoon. Many Italian 
FM  private  radio  links  operating 
throughout Band I were also noted. The 
OIRT FM band was also very active. 
5/7/84: TVE (Spain) E3 on the GTE test 
card during the morning; RAI IA on 
programmes during the afternoon; JRT 
(Yugoslavia) E3 seen on 'JRT TV BGRD' 
PM5544. 
6/7/84: TVP (Poland) R1 noted on dark 
background PM5544. 
8/7/84: TVE E4 motor racing — good 
colour at 1630. 
9/7/84: RAI IA on 'RAI 1' PM5544 at 0830; 
DR (Denmark) E3 with 'DR DANMARK' 
PM5544; CST (Czechoslovakia) R1 and 2 
showing the 'RS-KH' EZO test pattern; 
TVP R1 on PM5544. 
13/7/84: MTV (Hungary) R1 on multiburst 
test pattern at 0843; TVP R1 on PM5544. 
14/7/84: TSS (Russia) R1 and 2 with 
programmes — SpE opening in progress 
at switch on at 0900; RAI IA on PM5544 
test pattern; SR1 (Sweden) E2 with 'TV1 
SVERIGE' PM5534 at 1235. 
15/7/84: TVE E2 and 3 with cartoons, 
medical programme, M*A*S*H and a 
David Bellamy nature programme — all 
good quality, slow fading and in good 
colour during the afternoon; unidenti-
fied meteor shower signal E5; TSS R1 and 
2 at 1759 with YL announcer followed by 
clock caption and BPEM51. 
16/7/84: BR1 (West Germany-Bayeris-
cher Rundfunk) E3 on FuBK test pattern; 
meteor Shower 'ping' on E5 during the 
reception of E3 consisting of FuBK test 
pattern, thought to be of West German 
origin. 
19/7/84: TDF (France) Ch5 showing 
PM5544 test pattern at 0830; CST R1 on 
'RS-KH' EZO test pattern; TVE E3 with 
'AITANA 3"bar test pattern; DDR: Fl E4 

Programme schedule from NRK in Norway 
received via Sporadic-E 
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on colour test pattern; SR1 E2 showing 
the PM5534; late afternoon opening with 
RAI IA and many Italian private radio 
links. 
20/7/84: TVE E3 and 4 on GTE test card. 
21/7/84: CST R1 and 2 on EZO test 
pattern at 1300; ORF E2a radiating the 
Telefunken card but switching to the 
PM5544 at 1315. 
22/7/84: TVE2 E2 on cartoons followed by 
'tve2' caption at 1757. Unidentified golf 
programme on E3 at 1815. 
23/7/84: TSS R1 on 'UT 0167' test pattern 
at 0428 switching to the 'letterbox' type at 
0430 — another R1 station showing the 
monochrome 0249 test card was noted as 
a floater; YLE (Finland) E3 seen at 0810 
showing the FuBK test pattern; SR1 E2 on 
PM5534 seen during the early afternoon; 
RAI IA programmes noted late afternoon 
and early evening; OAF E2a on program-
mes and previews; JRT E4 with clock and 
DNEVNIK news at 1830. 
24/7/84: TSS R1 and 2 with programmes 
at 0755; West Germany (Bayerischer 
Rundfunk) noted on E4 with FuBK 
displaying 'OCHSENKOPF' transmitter 
identification; BR1 E3 with FuBK test 
pattern displaying K̀REUZBURG' trans-
mitter identification; CST R1 on EZO test 
pattern; CST R2 on PM5544 with 'SR1 TV 
BRATISLAVA' identification; TVP R1 on 
PM5544; SR1 E2 and 4 showing 'TV1 
SVERIGE' PM5534 at 1820; TSS R1 and 2 
on BPEM51 news; unidentified prog-
ramme on R3 possibly TVP. 
25/7/84: TDF Ch5 on EBU bar test pattern 
without  identification;  TVP  R1  on 
PM5544; YLE E3 on FuBK pattern with 
'YLE TV1' inscription. 
26/7/84: RAI IA with PM5544 at 0800; EPT 
(Greece) E3 at 0815 on PM5534 pattern; 
RTM (Morocco) E4 showing cartoons at 
1930; also seen was TVE E3 and 4 with film 
clips. 
29/7/84: RAI IA on test pattern during the 
morning; TVE E4 with programmes noted 
at switch on at 2015. 
30/7/84: TVE2 E2 with standard colour 
bars; TVE1 E3 and 4 with Olympics; RAI IA 
showing Olympics. 
31/7/84: RAI IA from 0755 showing bland 
raster and PM5544 until 0830; unidenti-
fied test pattern consisting of colour 
bars with the lower 2/3 blank. 

Reception Reports 
lain Menzies of Aberdeen found July 

26th an interesting day with two mystery 
signals from 1840 onwards. The first 
consisted of colour bars but with the 
lower half reversed, lain hasn't supplied 
channel details but the mode of propaga-
tion was meteor shower. 
The Spanish 2nd network was seen 

later on E2 but incredibly there were two 
stations floating. As far as we know there 
is only one TVE-2 outlet and that is 
situated at Santiago on the northwest 
coast. 
One theory for the two TVE-2 signals is 

that during the multiple-hop Sporadic-E 
reception from Morocco and the Canary 
Islands, the TVE-2 signal also travelled 
south and was reflected back towards 
the UK, thus producing a standard SpE 
signal together with a multiple-skip 
signal. Reception lasted for approx-
imately 30 minutes. 
lain has been evaluating the Sinclair 

multi-standard flat-screen mini-TV while 
on holiday in Italy. The profusion of 
private TV stations on every UHF channel 
resulted in a good test for the Sinclair in 
terms of selectivity. Unfortunately the 
limitations were noticeable at times, 
especially under strong signal condit-
ions on adjacent channels. 
Andrew Webster (Billinge, Wigan) 

heard Arabic wailing and music on the E2 
sound channel (53.75 MHz) on July 30th 
shortly after 1300 BST. Although Andy's 
E2 vision channel is partially obliterated 
by the BBC-1 Holme Moss sound chan-
nel, there were signs of a PM5544 test 
card breaking through. Could this have 
been another exotic from the Middle 
East? 
The relatively late time for the test 

transmission tends to rule out countries 
such as Dubai which is occasionally 
received in the UK via Sporadic-E. One 
likely possibility is that the signal 
eminated from the new Egyptian 2nd 
network transmitter at Dumyat. This has 
an ERP of 900 watts. 
Kevin Jackson (Leeds) reports snow-

free pictures from  Luxembourg on 
channels E7 and E27 on the 6th. West 
German DX came from Grosser Feldberg 
with Hessischer Rundfunk (HR-1) trans-

missions on E8, ZDF on E34 and the HR-3 
service on E54. 
An  excellent  Sporadic-E  opening 

occurred on the 24th with reception from 
many countries. The Rumanian FuBK 
test card was logged on R2 at 1245 with 
the identification 'TVR BUCURESTI'. A 
little later two Bayerischer Rundfunk 
(West Germany) stations were noted 
radiating the FuBK pattern with transmit-
ter identifications 'KREUZBURG' and 
'OCHSENKOPF' on channel E3 and E4 
respectively. 
Clive Athowe (Blofield, Norwich) has 

sent us a log for DX-TV reception noted 
during June. His log didn't quite make it 
in time for the last column. Of import-
ance was the reception of Italian Band III 
signals on channel D (E5, 175.25MHz) 
between 1015 and 1030 on Sunday June 
17th. So keep a watch on Band III! 
Bob Brooks witnessed a sustained 

Sporadic-E opening from the south 
during the afternoon of the 15th. At his 
home in South Wirral he saw Spain in 
colour on E3, with cartoons and an 
episode of a Thames TV nature series 
featuring David  Bellamy dubbed in 
Spanish. 
Bob has sent a photograph of a caption 

featuring the letters 'EPP' and wonders 
where it originated from. It is in fact the 
logo shown between commercials on 
Yugoslavian TV, sometimes received on 
channels E3 and E4. 
Chris Howles of Lichfield has noted 

several European countries this season. 
He too has noticed the general lack of 
activity during the first two weeks of July. 
His DX equipment consists of a multi-
band Plustron TVR 5D portable with 
5.5MHz and 6.0MHz sound, a VHF to UHF 
converter feeding a video recorder, and 
more recently, a D-100 DX converter 
feeding a standard UHF receiver. 
His Band I array is mounted in the loft 

and is, unfortunately, not rotatable. 
Recently Chris was able to record a 
sample of teletext pages radiated by 
Magyar Televizio (MTV, Hungary) prior to 
programmes. The results are shown in 
one of this month's photographs. 
He has also seen a PM5544 test card on 

channel E8 in Band III from time to time, 
just above noise level. This is almost 

Russian clock caption shown prior to the main  Electronic test card received from Russia (the  EBU bar pattern transmitted by the fourth 
TSS news programme.  'letterbox' pattern).  network in France, 'Canal Plus'. 

NOVEMBER 1984 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 73 



certainly the Belgian French-language 
service from the Wavre outlet. 
Simon Hamer of Powys has sent in a full 

log for July with reception in Band I from 
14 countries. Towards the end of the 
month he noted the Swiss FuBK test card 
on channel E2 with the identification 
'+PTT SRG  1'. On the 21st Simon 
received the 'ORE FS 1' Telefunken test 
card on E2a from Austria, the MTV-1 
'BUDAPEST' PM5544 from Hungary on R1 
and a grid pattern on channel E2 from 
TVE in Spain. 
He also saw Denmark on E3 and E4 with 

the news programme called 'TV Avisen', 
programmes from TVP in Poland on R1 
and a programme with subtitles at 1855 
on E2 and E3 from Sveriges Radio in 
Sweden. 
On the 23rd, Rumania was noted on R2 

with the news programme from TVR 
called 'Telejurnal'. It featured an item 
about the miners' dispute in the UK. 

Mancunian pirates? 
Several enthusiasts in the north-west 

of England have been mystified by the 
presence of a strong 625-line transmis-
sion towards the upper end of Band III. 
Transmissions normally commence dur-
ing the late evening and a chequerboard 
pattern is often displayed. 

The station's output occasionally takes 
the form of typical 'amateur shack' 
activities. The signal is not usually pres-
ent on the ATV band and it appears to 
come from the Manchester area with re-
ception reaching as far as South Wirral. 
Can anyone supply further information 

on this subject? 

DX equipment and aerials 
Tony Harris (Fareham, Hampshire) has 

sent details of the Luxor SX9 colour TV 
receiver which he is using. Tony's 
version will receive PAL systems B,G and 
I, SECAM B and G, SECAM L (French) 
and NTSC. 
The latter is for VCR/satellite use only. 

The receiver has 100-channel capability 
covering all bands and channels from E2 
upwards. 
Different TV standards can be memo-

rised on particular selector buttons. The 
receivers are available, to order, with 
5.5MHz and 6.0MHz or 5.5MHz and 
6.5MHz sound options. 
An excellent brochure is available 

from the Technical Services Manager, 
Luxor (UK) Ltd, 87-89 Farnham Road, 
Slough, Berkshire SL1 4UL. An acces-
sory/option leaflet is also available. 
Protel Aerials and Communications of 

295 Ballards Lane, London N12 have sent 

their latest aerial and accessory cata-
logue. Of interest to DX-TV enthusiasts is 
the wide range of grouped and wideband 
UHF systems available, such as the Triax 
BB Grid and the Antiference XG21. A 
Band I/III diplexed dipole assembly is 
available for DX VHF reception, although 
it is best suited for strong signals only. 
Specialist aerials are available to order. 

DX-1V converter 
Following many enquiries about the 

DX-TV converter featured in the August 
1983  issue  of  R&EW,  a ready-built 
updated version is now available to 
order. Known as the D-100, it is distri-
buted by HS Publications, 17 Collingham 
Gardens, Derby DE3 4FS. 
We have just one item of Service 

Information this month. 
The  new  independent TV service 

operating in the black township of 
Bophutswana  (BOP-TV)  is currently 
being jammed by the main state-owned 
network of the South African Broadcas-
ting  Corporation  (SABC/SAUK). Ap-
parently BOP-TV are transmitting prog-
rammes which are politically embarras-
sing to the government of South Africa. 
The identification caption used by 

BOP-TV was featured in the April 1984 
edition of R&EW.  IREWI 

Send for my CATALOGUE 
ONLY 75p 

(plus 25p post/packing) 

My all-inclusive prices quoted in the 
catalogue are the lowest. All below Normal 
trade price - some at only one tenth of 

manufacturers quantity trade. 
Millions of components: thousands of different lines 

Rechargeable Nickel cadmium batteries Ex-unused Equipment 
AA (HP7) 1.25V 500 MA  Set of 4 £2.00 
Clear LED illuminates red, green or yellow depending upon polarity/current, 
oblong 5 x 21/2mm face  25p or 100 for £23 or 1000 for £200.00 
5mm Red Flashing LED  25p or 10 for £2.25 

Watch/Calculator/Lighter etc, Mercury batteries 
RW52 (PX 675) RW54  made by Ray-O-Vac 
RW56 (DH 323. WH8)  31p Each or 10 for £2.60, 100 for £21.00 
RW57, RW58   
IN 4004 or IN 4006 Diodes  300 for £6.48 
T05 or T018 Heatsinks  71hp 100 for £3.50, 1000 for £55.00 
Clipover Heatsink for I/C or T0202 Device 21 x 18mm - 18p, 02 100 for £16.50 
or 1000 for £155.00 
Heatsink for T03 or plastic power 19p 100/£17.50 1000/£165.00 
K050005/01/02 3 amp 50v/100v/200v Bridge Rectifiers 35p/36p/40p 10 off 
/£3.20/£3.40/£3.70 100 off /£30/£31/834 
Plessey SL403. 3wt amp. From bankrupt source hence sold as untested, 
at 4 for 60p; 10 for  £1.20 
ITT mercury wetted relay, 20-60V DC coil, SPCO 2A,  79p. 10 for £7.00 

SEND PAYMENT PLUS 16p SAE OR LABEL 

Prices you would not believe before inflation! 

BRIAN J REED 
TRADE COMPONENTS 
ESTABLISHED 27 YEARS 

161 St Johns Hill, Clapham Junction, London SW11 1TO 
Open I1am till 6.30pm Tues to Sat. Telephone: 01-223 5016 

Radio & Electronics World 
PCB's 
May '84 Signal Generator   £1.90 

Frequency meter  £4.30 
S meter display   £0.99 
S meter control   £1.99 

July '84 VLF converter   £1.60 
Teleprinter Interface  £1.45 

Sept '84 5ch Scanner main  £3.92 
5ch Scanner display   £1.40 

Nov '84  Base mic  £1.50 
Prices include VAT & P&P 

KITS and other PCB's also available SAE for full list. 

Edwardschild Ltd. (0277) 216433 Ki 
28 Shenfield Cres, Shenfield, Essex CM15 8BN 
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 NEXT ISSUE   

Radio& 
Electronics 
For all aspects of practical amateur radio 

CABLE TV GOES 'ON THE AIR' 
Nigel Cawthorne G3TXF describes the operation of one of the 

newly franchised cable companies 

COMPUTING  MAIDENHEAD 
Brian Kendal G3GDU & Jeff Howell G4BXZ present 

3 short programs dealing with the various aspects of the 
Maidenhead Locator system 

UoSAT 2 TELEMETRY ON THE BBC COMPUTER 
Terry Weatherley G3WDI on decoding the tones from the 

UoSAT 2 satellite using the BBC micro computer 

DATA FILE 
Ray Marston takes a look at opto-electronics 

SPEECH PROCESSOR 
A project providing a useful accessory for the 

amateur transmitting station 

TEST EQUIPMENT 
Frank Ogden G4JST takes another look at test equipment 

- this month oscilloscopes. 

PLUS all the usual features! 
New Products • News • Reception Reports . . . 

DON'T MISS the December issue - on sale 8th November 

To be sure of your copy of Radio & Electronics World, 
complete the newsagents order form in this issue or take 

out a subscription 
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ATV ON THE AIR   
Presented by 

Andy Emmerson G8PTH 

whether you would believe it or not, I 
have a job each month deciding 

what to put in this column. Not because 
of shortage of material: I'd have a job to 
run out of things to say about ATV. But I 
try to set down what I think would be 
useful to ATVers and the only way I can 
do this is from feedback. 
With a national magazine this is not 

easy, and there is a danger of assuming 
that your own local 'crowd' is the centre 
of the universe and what they are up to is 
what everyone else is doing. This is 
obviously not the case, and I have 
promised  to  print  no  more 
G4MDU/G6LTZ  pictures  (my  local 
emporium has stopped stocking this 
magazine as these pictures upset their 
customers — who wants to offend their 
local shop even if these people are ATV 
megastars?), 
Sorry about that, especially if it doesn't 

make sense, but it is the silly season... 
Feedback: well, there doesn't seem to 

be much through the magazine (perhaps 
R & EW readers cannot find the time to 
write), but I do hear comments at rallies 
(and  in the  local  emporium).  Two 
comments I heard recently led me to sort 
out the material for this article. 

Too much 24cm? 
Complaint number one was that there 

was too  much  emphasis  on  24cm. 
Everyone knew that it was only for local 
contacts, and even if it wasn't, it was too 
expensive. Apart from the cost of the rigs 
you had to spend a fortune on feeder and 
antennae. 
Point number two  (this wasn't a 

complaint, fortunately) was that horn 
antennae looked f̀un things' and they 
would be nice to try on 70cm or 24cm 
because  the  gain  ought  to  be 
phenomenal. 
OK, let's deal with both these points, 

because other people may be thinking 
along the same lines. Is there really too 
much emphasis on 24cm in the maga-
zines? 
I don't really think so: the point is that it 

is an area for experimentation which is 
genuinely fascinating to a number of 
people. FM is different and many folk like 
playing with new circuits. It makes a 
change from erecting Slim Jims in the 
loft, too. With careful engineering a 24cm 
system gives results very comparable to 
70cm, so forget all that 'local !DSOs only' 
nonsense. 
Yes, feeder is expensive. Or is it? What 

will it cost you? 
Most people will get away with -ffl 

metres (from an upstairs room to the 
roof), and using H100 co-ax at 85p a metre 
this will cost you just £8.50. Less than you 
spend on this magazine in a year, and it 
will last you many years. 

Aerials 
Ah, but the aerials for 23 and 24cm are 

dear ... Yes, if you buy something like a 
commercial corner reflector, but you are 
not obliged  to  buy other  people's 
products. A couple of months back I 
published  in  our  sister  magazine 
'Amateur Radio' a simple and easily 
reproducible design for a 10dB gain 
horizontal stack array. The details also 
appeared in 'CQ-TV'. 
If this design did not appeal to you read 

on. One of the fun things about amateur 
radio (and we are allowed to enjoy the 
hobby!) is experimenting with aerials. So 
many people think only in terms of 
commercial  offerings and  stock  up 
whatever the local dealer stocks. Once 
it's up it stays there until it falls to pieces 
or the masthead changeover relay fails 
(or whatever). 
In truth, a lot can be learned by trying 

out alternative designs, and if you are 
prepared to make them yourself this 
need not be an expensive exercise. 
Materials are straightforward and can be 
found with just a little shopping around 
(if you are not sure where to buy, ask on 
the air or at you local radio club). The 
most that you will need to buy are things 
like thin brass tubing (from hobby or 
model shops), welding rod, thin wire and 
aluminium tubing. 
So, let's build some really exotic 

aerials and have them guessing at the 

local club when you say you are using a 
Skeleton Horn or a Sterba Curtain. 
You may not achieve the greatest gain 

for the size of antenna, nor the world's 
best engineered aerial. On the other 
hand you won't have spent a fortune 
either and you will have a working 
antenna. 
A bonus is that the designs described 

here are not over-fussy on dimensional 
accuracy, unlike long yagis, so if your 
workshop facilities are the kitchen table 
don't worry! 
The  'Worthing'  type of  horizontal 

colinear aerial is just one example of a 
class of antennae known as phased 
arrays. When you arrange a number of 
dipoles (full or half wave) and feed them 
in phase you get a phased array. By 
putting reflectors behind the array you 
ensure that all the energy is beamed in 
one direction. 

Sterba curtain 
There are many designs of phased 

array, and one allegedly popular on the 
HF bands (how would I know?) is the 
Sterba Curtain. It works at UHF as well, of 
course, and has the advantage of being 
much smaller at 'our' frequencies. 
The design comprises arrays of half-

wave elements stacked vertically, the 
ends being terminated in quarter wave 
sections. Vertical spacing is half a 
wavelength. 
Figurel shows the basic arrangement, 

and here are the dimensions for the 
elements: 

Freq L2 (half wave)/ins L1 (quarter wave)/ins 

432 131/2 63/4 
1215 47/8 27/16 
1296 41/2 21/4 

The gain of the six element aerial 
shown  is about 8dB;  this  can  be 
increased to about 11dB by arranging 
another  curtain  a half  wavelength 
behind, fed out of phase. This means with 
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parallel feeders, not crossed over as on 
the 'Worthing' array. The extra half 
wavelength the signal travels to reach 
the rear curtain reverses its phase 
relative to the front curtain. 
Gain can be increased further by 

adding extra pairs of elements in the 
horizontal legs (see Figure 2). 
The type of wire used to make this 

aerial is not really critical, and I would 
suggest you try 12 or 14 SWG enamel wire 
or normal insulated hookup wire. The 
feed impedance of these antennae is 300 
ohms, and you can use good quality 
ribbon feeder from the feedpoint to 
wherever you transform to 50 ohms 
coaxial feeder. The spacing of the wires 
at the feedpoint should match that of the 
ribbon feeder (1/2  inch). 

Note the quarter wave stub: use 
crocodile clips on the feeder and an SWR 
meter, then slide the feeder up and down 
to find the best spot. Make a permanent 
joint afterwards. 
You will find more on the theory of 

matching stubs in the RSGB VHF-UHF 
Manual. 
The length of 300 ohm feeder should be 

short, and then, if you are wondering how 
to transform the 300 ohms balanced 
down to 50 ohms unbalanced, take a look 
at the 'Worthing' antenna in July's 
'Amateur Radio' (page 69). 
This shows a printed circuit balun, and 

while I have details of other patterns 
using semi-rigid coax or pieces of brass 
tubing they are neither so compact nor 
as easy to weatherproof. 

Fig 2 A more elaborate sterba curtain 

Gain in dB 

L (feet) 432 MHz 1296 MHz 

21/2  9 18 

5 15 24 

10 21 30 

20 27 36 

450R line 

Fig 3 Skeleton horn 
Ba mboo spreaders 

Wire sides of 
horn with mesh filling 

Direction of 
radiation 

The only other thing I should mention 
about Sterba Curtains is their radiation 
pattern, which is narrow horizontally and 
fairly broad vertically. If you put in more 
horizontal elements, as in Figure 2, it 
should even things up. It would be fine 
for meteor scatter, though not so good as 
a search aerial. 

The horn aerial 
But now for something completely 

different; the horn aerial. Unlike most 
other aerials it is non-resonant (not cut 
to a particular frequency), so it will work 
on several bands, the gain increasing 
with  frequency.  And  whereas  most 
antennae are derived from transmission 
line principles, this one comes from 
waveguide theory. 
The principle of a horn is a gentle 

change in the spacing of a transmission 
line inducing the radio wave fields to 
spread over a sufficiently large area so 
as to rush off into space (or something 
like this). By making the transition from 
small area to large very gently you avoid 
any disturbances. 
To achieve this fascinating effect you 

need large surface areas, because below 
a certain size the antenna acts merely as 
a highpass filter with sharp cutoff, ie 
open circuit. 
Horn antennae are normally made of 

solid material which would make a pretty 
unwieldy structure, but we can 'cheat' by 
making a skeleton affair, leaving off two 
sides. The other two sides are made of 
wire, with wire mesh covering. The holes 
in the mesh should not exceed 0.01 of the 
highest wavelength to be used. You 
retain the vertical sides and leave off top 
and bottom to get horizontal propagation 
(the reverse for vertical). 
It is difficult to draw a three-dimen-

sional affair in perspective but Figure 3 
should give the general idea. Imagine a 
horn with a square aperture and sides 
the same length (L) as the square sides of 
the aperture. As it is a wire antenna you 
will need a balun to get the impedance 
down to 50 ohms. 
The table gives the theoretical gain 

achieved for various lengths of L. It looks 
very tempting ... 

Do something different... 
I hope this has stimulated your interest 

in doing something different with aerials 
(I won't tell you where to put them!). Do 
write in and tell us your results if you 
make them up! 
If you wish to experiment further I 

suggest you take a look at the RSGB and 
ARRL VHF manuals. The best antenna 
manual I have found is the V̀HF Antenna 
Manual' by Alex Barvicks, WB4RVH. In 93 
pages it combines theory and practical 
designs, with the emphasis on a large 
number of the latter. The publisher is 73 
magazine in the USA and price here is 
£4.95.  I got my copy from  Dillon's 
University Bookshop in London. REW 

NOVEMBER 1984 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 77 



irADIO 
For all two-way radio enthusiasts 

THE PERFECT COMPLEMENT TO 
RADIO & ELECTRONICS WORLD 

DON'T MISS YOUR COPY 

With regular features like Current 
Comment, DX Diary, Straight and 
Level, Angus McKenzie's 
equipment review, SWL, Rally 
Calendar and Free Classified Ads, 
and a host of special features in 
each issue, make sure you place 
a regular order for Amateur Radio 
with your newsagent or take out a 
post free subscription now, while 
the offer lasts 

SUBSCRIPTION BENEFITS 
... delivery to your door by 
publication date each month 
... inflation proof- price 
guaranteed for 12 months eviewed: masthead 

pre-amps and the hthl 
23cm transverter 

On sale NOW at your newsagent 

AMATEUR RADIO SUBSCRIPTION ORDER FORM 

To: Subscription Department • Amateur Radio • 
513 London Road • Thornton Heath • 
Surrey • CR4 6AR.  Tel: 01-684 3157 

NAME 

ADDRESS   

PLEASE SUPPLY: (tick box) for 12 issues, all rates include P & P 

Inland  World-Surface  Europe-Air  World-Air 
£10.80   £11.65   £16.30  E  £24.40   

PAYMENT 
ENCLOSED: 

CREDIT CARD PAYMENT VISA 

Cheques should be made payable 
to Amateur Radio Overseas payment 

by International Money Order, or 
credit card 
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TIPS FOR   
CONSTRUCTORS   
PAUL WESLEY WARREN  
I t sometimes seems that there are not 
many of us left in the electronics home 
construction hobby. I feel, however, that 
with the soaring prices of imported 
commercial gear and overpriced 'kits' we 
will see a vast return to home construc-
tion. 
Through necessity home constructors 

are, in my opinion, a collection of 
scroungers, as we have to be prepared to 
pick up what we can in the way of surplus 
gear and modify it to our particular needs 
in order to keep costs within reasonable 
limits. 
Sadly, however, the surplus markets 

are now drying up, and what is left is 
over-priced obsolete junk of the valve 
era; so we find we have to look to other 
areas. 
If you have dealt with commercial 

circuit boards you will have noticed how 
flimsey the foil is; you only have to leave 
the soldering iron on just a fraction too 
long and the foil starts to peel off. It is 
always a good idea to have a good circuit 
diagram to hand before you start, with all 
the colour codes, so that you can 
relocate those fine little wires as soon as 
they come adrift, as they surely will. 

Transistor testing 
If you wish to determine whether a 

transistor will work in any particular 
application I have always felt that the 
best method is to try it in the actual 
circuit. I have an old CB handheld rig and 
a VHF pocket tranny for justthis purpose, 
but soldering and unsoldering transis-

The clothes peg as a circuit board holder 

tors in a circuit causes problems, as 
mentioned above. 

Sockets 
If you have an endless budget, you can 

of course purchase transistor sockets, 
but really this money would be better 
spent on  something  else,  and  the 
delivery period involved will only strain 
your patience. 
You can make your own sockets for 

transistors and ICs using silver coated 
telephone wire, if you can get hold of it, 
or similar 26swg wire. Cut the wire to 
lengths of about 6-8 inches for as many 
sockets as you require, and strip off the 
plastic coating. For standard transistors 
you will require three or four pieces for 
each, but more for certain types of IC. 
The socket is made by wrapping the 

length of wire about a dozen times 
around a former, leaving a 11/2-2 inch 
lead. 
For ICs, with pins close together, this 

former should be another piece of the 
same wire. For transistors, insertion can 
be made easier by using 18swg wire. 
The same technique can, at a pinch, be 

used for jack sockets. 18 or 16swg wire, 
wrapped in the same manner around a 
suitable former, then fastened to copper 
tracked veroboard, will make a tempor-
ary, if not exactly attractive, socket. 

A third hand 
Another old gem that can be used as a 

reasonable substitute for the 'helping 
hands' type of accessory is the old spring 
loaded clothes peg. We all seem to need 
three hands on occasions, especially 
while working on PCBs, and in this 
situation a couple of these pegs are a 
rather cheaper alternative. 
Simply clip the pegs to the circuit 

board and place them upside down on 
the edge of a biscuit tin. This gives the 
added benefit of being able to keep 
components required in the tin, so that 
they don't wander off. 
A more permanent version of this can 

be made by screwing the pegs to a 
secure base, such as a 2 x 4 inch block of 
wood, or to the workbench itself. 
There are many household items that 

can  be  used  in hobby electronics 
projects, a few of which are detailed 
below.  Don't be afraid to let your 
imagination run loose, or let conventio-
nal ideas stand in your way. 

Bic 
The sawn-off 'Bic' pen shell is familiar 

to most in the role of anything from coil 
formers  to  circuit  board  mounting 
spacers. 
The front of your latest project can be 

protected  using  clear  self-adhesive 
book covering — this will stop Letraset 
labelling from rubbing off, as well as 
protecting paintwork. 
Clear plastic cassette cases, carefully 

trimmed, make good dial covers, or dial 
pointers when cut into narrow strips. 
Plastic protractors are also excellent as 
anolague tuning scales. 
Old six volt lantern battery cases, tops 

temporarily removed along with the four 
battery cartridges and any thin plastic 
partitions inside, make ideal cases for 
small dc voltage supplies, to operate 
radios and tape recorders etc. 
Plastic spice cans (for black pepper 

etc) can be used as coil formers for 
ATUs; lined with contact adhesive and 
foil they also make good coil or small 
project screening cans for VHF RF 
amplifiers. 

Lights 
6 and 12 volt Christmas tree lights are a 

cheaper source of panel and dial lights, 
especially if you can get them at a 
discount after Christmas. They are also a 
convenient way  of  providing  fused 
voltage dividers if, say, you have a 6 volt 
radio you want to power from a 12 volt car 
battery; simply insert a 6 volt bulb of this 
kind in series. Of course, you can do the 
same thing with a resistor, but a resistor 
doesn't look as pretty! 
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MARCH 1984 
Designs — Modifying the Pye PF1 
Poc ketf one  Receiver;  Communi-
cations  Building  Blocks  (IF 
Amplifiers);  One  Night's  Work 
(Audio-Amp); 200W PEP Transmatch. 
Features — Sony ICF 7600D Receiver; 
Data File on Op-Amps; UOSAT-B; 
AKD Absorption Wavemeter; Data 
Brief — Hitachi HA 1197 AM Tuner; 
Oscar 10 and its Orbit Parameters; 
Programmable Sound Generator (the 
AY8910  family);  Random  Morse 
Computer  Program;  ICOM  World 
Clock, 

JULY 1984 
Projects — VLF converter, a unit for 
the very low frequency; Teleprinter 
Terminal  Interface;  Multifunction 
Test Instrument, a versatile piece of 
test equipment; Building the Fortop 
TVT-437; Improving Indoor Aerials, 
getting better reception without an 
aerial amplifier;  Logic Probe for 
CMOS and TTL's. 
Features;  Amplicon  Digital  Panel 
Printer;  Oscar  10;  Yaesu  FC102 
Review; Data File — audio power 
amplifiers; Images of the World, a 
new publication review. 

APRIL 1984 
Designs — One Night's Work (IF 
Oscillator) ; HF Linear Amplifier; The 
Piano Keyer — only £.5 for Perfect 
Morse;  Peak-Reading  LED  RF 
Wattmeter;  Speech  and  the 
Computer — Make the Beeb Micro 
Talk!,  2 Metre  Tiger  Antenna. 
Features — Hall Effect Devices — 
Exploiting Magnetisms'  Effect on 
Conductors;  Data File —  CMOS 
Bilateral Switches and Multiplexer/ 
Demultiplexer  ICs; Data Brief-TD 
2002A Linear IC 

AUGUST 1984 
Projects - High Quality Directional 
Coupler, a coupler for frequencies 
above 432 MHz; 00V06-40A Linear 
amplifier, a 100 watt valve linear 
amplifier; 40ft Tilt-over and extending 
mast, a home construction project; 
One night's work, adapting a portable 
typewriter;  BBC  Micro  volume 
control; TV and Video interface. 
Features  -  Twenty  Questions; 
Sporadic-E propagation; Data File - 
Audio amplifiers; BBC Micro Morse 
tutor;  Improving  Resistors;  Data 
Communication;  Computing 
Transmission Lines 

MAY 1984 
Projects -One WeeX's Work (VHF/ 
UHF Frequency Meter); Spectrum 
Analyser Update; Assembling a Logic 
Probe Signal Generator; 2 Metre 
J-Stick Aerial; SX-200 Relative 5-
Meter. 
Features - Data File - 40468 Phase-
Locked  Loop  CMOS  IC;  Hamey 
HM203-4  Oscilloscope  review;  A 
Beginners Guide to Meteor Scatter 
Propagation;  High  &  Low 
Measurements  -  A  Guide  to 
Measuring Outside the Conventional 
Ranges 

Radio& 
Electronics 

Wend 

SEPTEMBER 1984 
Projects- Low Power Transmitter, an 
80m  CW  design;  AM  RAD,  an 
experimental  signal  generator; 
Spectrum Analyser, further update on 
this project; Five Station Scanner, an 
add on unit for the 720 channel 
airband receiver. 
Features- Computing Inductances, a 
program for winding coils; Data File, 
a look at alarm systems; Satellite 
Update,  more  information  about 
weather satellites; Noise, a look at 
this  electronic  phenomenon; 
Distance and Bearing Program, an aid 
for  station  location;  Super-
Transmatch, a review of Tau Systems 
ATU kit. 

JUNE 1984 
Projects - Microprocessor Controlled 
Dot Matrix Printer; One Nights Work - 
Replacement Plug-in Module for 2532 
EPROM;  A  low-cost  Frequency 
Standard; Radio Frequency Bridge; 
Modifying the RGB Interface for the 
Ferguson TX90. Features- High Speed 
Data Transmission; Trio-Kenwood TS-
430S Transceiver; ZX Spectrum Data 
Transmission Program; Data File - 
National Semiconductors LM Range of 
Dual  Audio-Preamplifier  ICs;  Data 
Brief - MC 1648 (SL 16481 Voltage 
Controlled  Oscillator;  HP41CX 
Calculator Review 

OCTOBER 1984 
Projects — Base Mic, construct this 
processor controlled accessory; One 
night's work, build an indoor UHF TV 
aerial. 
Features — Modems, the link between 
computers  and  radio;  Non-linear 
elements, a look at multipliers; Data 
File, continuing the look at alarm 
systems; SSTV for the BBC Micro, 
getting started in this mode; Testing! 
Testing! how to use your test gear: 
multi meters. 
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FREE CLASSIFIED ADS 
FREE CLASSIFIED ADS CAN WORK FOR YOU 

We are pleased to be able to offer readers the opportunity to sell your 
unwanted equipment or advertise your 'wants'. 

Simply complete the order form at the end of these ads, feel free to use an 
extra sheet of paper if there is not enough space on the order form. We will 
accept ads not on our order form. 

FOR SALE 

• Yaesu FT207R NC3 deluxe charger/ac adaptor, 
small charger, helical and 1/4),. whip antennas, 
external mic/speaker. As new, used little, mainly 
on Rx. Bargain at £159 ono. loom 10740, fitted with 
internal power supply. As new, one year old, little 
used and mostly on Rx, going QRP homebrew. 
Cost £900, will sell for £675 ono. Miss Jane Mullany, 
83 Cole Valley Road, Hall Green, Birmingham, 
West Midlands B28 ODE 
• Trio 9R 59DS with separate speaker SP5D, 12 
years old, still working, boxed with manual. £25. 
Buyer to collect. Tel: Worthing 49978 
• Mast sections, eight 7ft 6in x 3in aluminium, plus 
base plate and wall brackets. Will make two 30ft 
masts, one wall mounted, guys not included. £150 
ono or may swap for two metre handheld. Tel: 
Carlisle (0228) 45182 
• loom 10745, latest HF multimode general 
coverage transceiver, complete with FL44A SSBN 
filter, FM unit, marker. Only 3 weeks old, 
absolutely as new, boxed, cost list £966 including 
accessories. Accept £735 ono. Deliver anywhere 
UK. Write: 181 Argyle Road, Ealing, London W13. 
Tel: 01-998 4936 (evenings) 
• Claude Lyons 240V 10amp variac in metal case, 
two 13amp sockets ac ammeter and voltmeter, 
carrying handle. Current new cost £230, will swap 
for good general coverage Rx 100KHz-30MHz or 
CB multimode or CRO. J Wood. Tel: Saffron 
Walden 30763 
• Oscilloscope Telequipment D83 with dual Y and 
X plug-ins.  Delayed timebase, 50MHz, fully 
transistorised. £600 ono. (Cost new, circa £2,500). 
Fluke 895A dc differential voltmeter 1 mV-1000V, 
very accurate instrument. £60 ono. Avo IT169 
transistor tester. £15 ono. All in very good working 
order  and  complete  with  manuals.  Tel: 
Stoneyburn, Scotland. (05016) 231 
• Hacker Sovereign Mark III, model RP72MB 
AM/FM portable radio. Mains or battery operation, 
long, medium and VHF bands. Rosewood and 
black finish, perfect condition, absolutely as new. 
Complete with full servicing data. Cost over £80, 
accept £45 ono. Tel: Reading 883799 
• Radio text books (12). Various titles and dates, 
from 1935 to 1956, including 1937 edition of Radio 
Engineering by r E Terenan. £10 the lot. Tel: 
Reading 883799 
• Cobra 148 GTL DX slo, lo, mid, hi split 
frequencies. Also BV131 linear, converted profes-
sionally AM/FM lOwatts input, 200 out. SSB input 
20watts in, 400 out. Both above equipment in good 
condition, to be sold together. £160. Contact Dave. 
Tel: Lincoln (0522) 43642 
• Yaesu FR101DD £250 ono. Yaesu FR5OB Rx. £80 
or swap for Trio R820 Rx. Wanted: Trio R820 Rx. Mr 
Wright, 12 Norn Hill, Basingstoke, Hants. Tel: 
(0256) 68649 
IN Radio TV Servicing by Newnes, 1956-1977. £40. 
Audio signal generator, valve type, working order. 
£7.50. President JFK transceiver, AM/FM. £25. Tel: 
(0734) 883418 (after 8pm) 
• Safgan 12MHz dual beam 'scope, as new, 
unused, complete with manual and X10 probe set. 
£150 ono. Peter Cunningham, 11 Berwyn Avenue, 
Penyffordd, near Chester, Clwyd. Tel: Caergwrle 
760172 
• Swan 100MX 100W HF transceiver. Drae 24amp 
PSU, Z-match with Ezitune, bridge, dummy loads, 
wavemeters etc. loom IC202 3W VHF SSB/CW Tsvr, 
in very good condition, wth manuals, Junkers key, 
microphone, 'phones, leads. £450 ono. TV or 
camera accepted in part exchange. Tel: Truro 
(0872) 70701 (evenings) 
• Power mike, Leson TW232, as new, boxed. Cost 
£33, sell for £18. Ex naval Morse key, bit scratchy. 
£5. Kodak 77X new, boxed. £5. Tel: Tisted 306 

Send to: Radio & Electronics World, Sovereign House, Brentwood, Essex 
CM14 4SE. 
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• HQ1 mini beam. £65. Collins Tx/Rx separate 
units 1.5-12MHz, ex RAF, good QRP rig. Offers. 
Yaesu SP107 extension speaker. £35. Daiwa SWR 
matcher xpoints 28MHz. £25. Datong ASP auto 
speech processor. £68. Delivery by arrangement. K 
G Attkins, 30 The Brow, Woodingdean, Brighton, 
Sussex. Tel: (0273) 309127 
III Class D wavemeter No 1 with valve, less case 
crystal. £5. Signal generator W1649, 10T/6046 ditto. 
140-255MHz. £20. Microphone stand, telescopic 
15in to 22in Vitavox 0N224. £10. Crystals £1 each. 
Cassette 090 Talks, 'Energy Shortage?', Third 
Reich, etc. £1.50. Sae for A4 lists: valves, meters, 
tools, socket spanners, etc 10p each. Projector 
lamps, geographic 35mm film strips, 1929 16mm 
films, classic car spares, lamps MV and filament: 
MES  £5 per 100. Vacuum gauge. £2. 
S/adhesive white 'Scotchlite' reflective number-
plates. 80p. Williams, 25 Glenmore Road, Birken-
head, Cheshire L43 
• Cobra 148GTL Dx multimode, plus Bremi 200W 
linear. £160. Tandy DX100L receiver. £40. Tandy Pro 
53 VHF/UHF 8 channel scanner receiver, requires 
crystals. £25. All items ono. Tel: St Albans 39333 
• Atari 600XL still guaranteed, with books of 
games. £95. Will also supply details of how to use a 
standard cassette with it. Tandy printer VII, little 
used, can be shown working. £100 ono. Tel: Wigan 
225029 
• Trio 7800 2m Tx/Rx, complete with mobile mount 
mic, mobile aerial and manual. £130. Tel: G6ILW. 
200 2512 (office hours) 
III Commodore Vic20, colour micro computer, 
expanded to 16K. Absolutely perfect condition, 
comes with approximately £170 of software. Will 
sell for £200 or swap for general coverage Rx 
(Yaesu FRG 7700 or similar). Tony Sheach, 8 Struan 
Road, Portree, Isle of Skye, Scotland IUS1 9EG. 
• Fry's Microline wave flow soldering machine, 
100 hours use only, spare chemicals and solder. 
Cost over £3,500- on offer for £1,850. Tel: Adkins. 
(0702) 203239 
• Fully protected PSUs 30A, £40. 20A, £32. Iambic 
keyer. £10. RTTY tones gen board. £5. Pye 
Vanguard, good for spares. £2.75. 2m FM Tx. £10. 
Hudson Tx/Rx. £9. Morse practice oscillator with 
Morse key. £4. Over voltage protection module, 
just fits between rig and PSU, gives instant 
protection. £5. Large aluminium box for project. £3. 
Gino  Martorano,  81  Sapcote  Drive,  Melton 
Mowbray, Leics. Tel: (0664) 500228 
• Camping trailer 3ft x 3ft x 18in deep, with 
lockable lid, completely watertight, with lights. £50 
or swap for No 19 set complete, any condition or 
WHY, in same line. Any HF Tx/Rx considered, any 
condition, but must be complete. Wanted for 
winter project. Terry, G1FFH. 25 Duke Street, 
Fitzwi I liam, Ponte, West Yorks WF9 5AF 
• FT2 Auto 2m transceiver 14AVQ 3 band vertical, 
for sale or exchange 48K Spectrum or other micro. 
Robert Williams, El7AF, Martineus, Mountain 
Road, Clonmel, Co Tipp, Eire. 
• Eproms used in project 2716/2732/2516/2764 
erased. Some new 2764. Tel: Don, Thanet 33398 
(after 6pm) 
• FT101 ZD fan dc/dc converter ATU902 speaker 
901 and filter, complete with original packing. £550 
including manual. Tel: Edge Hill 684 
IN Ex-WD No 19 set c/w mains unit and accessor-
ies. £15. CRTs Mullard DG7-5. £10. Ex-WD 5in and 
3in. £5 each. Over 100 old PCBs, plus box assorted 
ICs and components. £3. Pre-war 3 valve Murphy 
TRF, working c/w spare 2 volt valves. Offers. 
Mullard 5-10amp o/p transformer. £3. 240-110 volt 
auto tranformers 500W, £5. 150W, £3. Sundry PSUs 
and transformers. Contact:  David  Kernahan, 
Horseshoe Cottage, Shackleford, Godalming, 
Surrey GU8 6BL. Tel: Elstead 702294 

• Antenna tuner, 80-10m, tapped ceramic coil 
former. Tx 2-gang wide-spaced condensor, 800hm 
dummy load 10in long. Ceramic switch, Belling 
input, output sockets, lamp T/C meter, built on 
chassis. £18. Early 'Varley' P/P output transformer, 
double ratio. Offers. Decca MS2000 TV EHT 
transformer unit. £3. DM64 mains transformer. Box 
of mixed crystals, 600KHz B7G, etc, many. Also 
98.1KHz 99.75KHz 15250KHz, Wanted, 3 pin 100KHz 
1000KHz combined-ex-class D wavemeter. Alan 
Edwards, 244 Ballards Lane, London N12. Tel: 01-
445 4321 
• 16K ZX81, external keyboard, books. £39. FRG-7. 
£135. Components in 16 drawer box, including SWR 
bridge,  about half used. £9. Wanted:  FX-1 
wavemeter. Tel: (0253) 45431 
• Trio R300 communication receiver, excellent. 
£95. Drake SSR-1 HF receiver, good. £90. National 
(USA) NC81X ham-band receiver, 1938, good. £65. 
German airforce receiver, pre-war. Offers. 1935 
Motorola (USA) 6 volt car radio. £30. Ekco AD65 
round bakelite 1934 receiver. £50. Heathkit Hi-Fi, 
20+20 watt stereo, large speakers. £35. Philco TRF 
267 ac receiver. £25. WWII US airforce radio 
altimeter, APN-1. £12. New Gem Quad 2 element 
conversion kit. £90. Jim Taylor, 5 Luther Road, 
Winton, Bournemouth, Tel: 510400 
• Multimode 11 CB rig AM/FM LSB USB in box 
with manual, works alright but a bit scratchy. £75. 
Mr M Richards, c/o 'Les Yard', Aughton, Coiling-
bourne, Kingston, nr Marlborough, Wilts. 
• Tono 550 RTTY/CW/ASCII reader. OW keyer 
built-in, random OW generator for practice. 
Centronics interface for RTTY hard copy, memory 
keyer for Tx.  FB communications terminal. 
Complete with gin video monitor. £225. A E Smith, 
G4FMK, 8 The Parkway, Canvey Island, Essex SS8 
OAA. Tel: (0268) 683805 
• Six RCA 7360 beam deflection valves. Unused, 
in original cartons. £6 each ono. Tel: 051-608 3362 
• Baldwin Diplomat electronic organ for sale. 
Features include, rhythm unit, twin keyboard (44 
keys F to C), several voices, 13 note pedal-board, 
swell pedal, etc. Ideal first time organ, with room 
for expansion. Need the room. £230 ono. Also 
Creed 444 teletype terminal, plus control box. 165 
hours only. Mint condition. £30 ono. Contact: 
GlAGV. Tel: Nuneaton (0203) 347948 
• BBC micro B DES Econet, as new, very little 
used. £325. Also Yaesu FRG-7 communications 
receiver, good condition. £110. Tel: Pontypool 
58108 
• AOR 2001 receiver, with power supply. £295. Tel: 
Telford. (0952) 814814 
II loom ICR70 with FM. £380. Heathkit 4amp 13.8 
volt PSU. £30. Emoto rotator 103 SAX. £60. Wood 
and Douglas 2 metre receiver, 40 channels, 10 
channel scanner LED channel display built into 
metal box. £50. SR9 2 metre receiver. £20. Heathkit 
GDO. £20. Heathkit RF signal generator. £20. 
Amtech 200 ATU. £15. Tel: (0376) 23604 
• Telequipment 'scopes S51 single beam and D52 
double beam, with manuals and circuit diagrams: 
S51, £30. D52, £50. Both items in working order. 
Buyer to inspect and collect, if at all possible. Also 
photocopy manual for Tektronix 545A 'scope. £3 
ono, plus postage (quite bulky, weight 13/41b). D 
Russell, 9 South Beach Road, Ardrossan, Ayrshire 
KA22 8AX. Tel: (0294) 64144 
• Sota 100 watt, two metre linear amp. Requires 10 
watt drive, 13.8V external dc RF switched or via 
PTT. £65 ono. Steve Ayling, G4ASL, 115 Winifred 
Road, Coulsdon, Surrey CR3 3JG. Tel: 01-6863386 
• Sony ICF-2001 digital keypad entry receiver, 
150KHz-30MHz, with power supply. Nearly new, 
perfect. £90. Tel: Bury St Edmunds. (0284) 704152 
(after 5.30pm) 
• Digital readout for 10113 xceiver, YC601, mint. 
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£60 pp. Converted LCL xceiver for 29MHz FM 4W 
(new). £31 pp. FM Tx/Rx add-on for 101B xceiver, 
mint. £50 pp. LLL speech process for 101B xceiver, 
mint. £25 pp. Regret no telephone. Mr W S Smith, 1 
Barton Drive, Paignton, Devon TQ3 3SH 
SI Racal RA17 gen coverage, first class condition. 
£120. Also Bearcat 200 scanner, brand new, boxed. 
£130. Mr John Cox, 100 Gwendoline Street, 
Treherbert, Rondda, Glamorgan, South Wales 
CF42 5BW. Tel: Treorchy 774053 
• ICR70, only 4 months old,  mint.  Boxed, 
complete, only used short time. £450 ono. Ear 
trouble forces sale. Roy Draper, 60 Enderby Road, 
Perry Common, Erdington, Birmingham B23 5AL 
• 1940s Murphy baffle sets, overhauled and 
working: A104 (with projected SW scale) £30, A122 
£25 (vg), A124 (baby baffle) £20. Also Philips 581A 
(long, medium and four short waves) £12. 'Lady 
Margaret' personal portable (not working) £5. 
1920s Blue Spot 141n moving iron speaker (needs 
attention) £10. EMI 4/1 CRT £5. Also some early 
radio books. Tel: Burgh Heath 56973 (evenings), 01-
942 8900 ext 276 (daytime) 
• KW 103 SWR power meter. £20. Datong RE 
speech processor. £25. Morse RTTY reader. £50. 
Commodore dot matrix printer. £200. Practical 64 
spread sheet disk. £25. Commodore 4040 dual disks 
with dams interface for 64. £500 or swap 1541 plus 
£350. Tel: Dave. Hornchurch 55733 (evening-
s/weekends) or work 01-594 3495 
II Gear for sale - property of Silent Key Colin 
G8TTA. Heathkit equipment as follows: all com-
plete with manuals. C01015 ignition analyser (5in 
CRT) £48. IG 5280 RE oscillator £29. IG 5282 audio 
generator (sine/square) £11. IPA 5280-1 power 
supply for IG5280 series £9. IG 4505 oscilloscope 
calibrator £24. I D(4) 101 electronic switch £12. HD 
1250 Solid State dip meter 1.5-250MHz £31. IT 7410 
logic probe TTL/CMOS £10. IT 12 signal tracer £12. 
IM 18 vacuum tube voltmeter & RF probe £27. IT 28 
capacitor checker £13. IT 121 FET transistor tester 
£17. AR 240 HT synthesised 2m transceiver £68. 
UHF TV colour bar generator £54. AVO model 8 
Mk11 multimeter £57. SMC 150 PL 50 ohm dummy 
load 150W £15. SMC T3-170L SWR/power indicator 
£10. Revco MA 200 mag-mount with 2m 1/4  & 1/2  wave 
Aes £9. Black & Decker metal detector £5. 
Amplifier 125W 2m in di-cast box (1.5W input) £18. 
RCA 3in oscilloscope BW flat to 500 KHz £33 (1MHz 
at-6dB sweep to 350KHz-125Vac mains input). As 
auto transformer 100VA tapped 240/115 etc £15. E & 
V 250V Meggar (hand cranked in case)£48. 12V BA 
power supply £32. 500mA psu tapped 3,4,5,6,7.5,9 & 
12V £8. Third hand PCB clamp £2.50. RCA Volt-Ohm 
milliameter £12. EICO R & C substitution box £6. 
Sinclair ZX80 16K RAM pack ZX80 stabil ised power 

supply- best offer secures. RSGB publications as 
follows: Interference Manual 2nd edition £1. 
Amateur Radio Operating Manual £2. VHF/UHF 
Manual 3rd Edition £2.50. Test Equipment 2nd 
Edition £2.50. Amateur Radio Techniques 6th 
Edition £2. Radio Data Reference Book £1. 
Miscellaneous books as follows: 5 in no-books on 
Oscilloscopes£2.50. 4 in no - books on Test 
Instruments £3.9 in no - books on TV Servicing 
£4.50. 4 in no-books on Radio Servicing £1.50. 11 in 
no-Bambi paper-back Instruction books£3.50. 12 in 
no-General Radio books £5.2 in no-books on 
Gyroscopes £1.7 in no-books on Calculator/Mic-
roprocessors £4.50. Sales are to be on the basis of 
purchaser collects or pays postage in advance. 
Contact G4DI U or G6QY, both QTHr. 
IN Old vintage radios; straight three battery set, 
1933 Grundig mains set working £20 each. Old RCA 
88 set working £50. Beam aerial for 934MHz MO. 
Aerial rotator with cable and control 6 months old 
£30. Heavy duty 2HP Electric Motor £30. Buyers 
collect or pay carriage A H Bill ington 50 Chipsey 
Avenue Bugbrooke Northants NN7 3QW Tel 
Northampton 830492 
• PSUs 15 amps to 150 amps, 9 to 18V dc, 
adjustable, several available professionally built, 
poss PX on Amateur equip WHY Tel 0621 828807 
• Wearite 'P coils PA3, PA4, PHF2, PHF4, PHF5 £2. 
Transistor amplifiers on PCBs 3 watts, 5 watts and 
waa-waa £2 each. Spring reverberation unit £2. 

Meters-30mA (moving iron), 50mA (moving iron). 5 
amp thermo-couple £1 each buyer collects or 
postage extra. 01-452-7618. 
• PYE lynx TV camera with lens and remote panel 
£40. Creed 444 integral loop PSU and TTL drive £45. 
Teletype 33 spares small quantity available, new. 
12V 5A Coutant PSV £10. Unused Digi Data 1/2 "9 
track tape transport, logic control up to 16K Byte 
sec two available including manuals, offers. 
Versatower P40 complete with large 4 bed house 
£52,000 cannings 23 parkways, Oulton, Leeds LS26 
(0532) 828994 after 1700 
II Panasonic DXTV receiver TR-5032G. Bands 
1/3/4/5 5.5/6 MHz bandwidth. Works on ac mains, 
batteries and car. As new. £60 Tel Slough 75780 
• Bearcat 200, scanning receiver. 16 channels 66 
MHz to 88MHz, 138-144, 144-148, 148-174, 406-420, 
420-450, 450-470, 470-512 MHz. Complete with Pwr 
supply at less than half price £90! Also gas fire with 
real coke effect, complete with fittings £40! And 
tea trolley £12. Tel Gordon Jackson 01-907-2253. 
(Stanmore) 
• Sony CRF320 high quality communications 
receiver as new, original cost £800, for quick sale 
£390. Also Sharp MZ711 computer with built in data 
recorder and extras as new original cost of 
computer alone £250, all for £150. Tel Whalley 
(025482) 3769 
• Grundig satellit 3000. 21 band communications 
receiver. Built in BFO. Digital frequency counter 
Quartz clock. ANL. AVC. MVC. Ceramic 3 position 
filter. Band spread on main bands. 7.5 watt audio 
superb sound, £140. Tel. 0642 (Stockton) 583572 
• HF Antenna 18AVT part of, 10m 15m and 20m 
sections only. Works OK £10. PSU for PYE radio 
telephone typw F27AM complete with circuit 
diagram £5. Iambic keyer with paddles £10. Morse 
key with  practiceoscillator £4. Transformers 
suitable for a 30A 14V PSU £11 over volt protection 
module for any PSU protect your rig and have 
piece of mind £5 Gino martorano 81 sapcote drive 
melton nowbray Leics Tel. 0664 500228. 
• Very  large  collection  of  CW/RTTY/AS-
CI I/Baudot/SSTV/progs. for the Apple II compu-
ter. All in one disk. For £15. Postage and packing 
are included. Abdul Wahab Mohamed Abdul 
Wahab. P 0 Box 3534 Safat. State of Kuwait. 
Arabian Gulf. 
• Sullivan wave meter (early 1920s) 150-20000 
metres perfect condition. Contact A C Mobson 5 
Corchester Walk, Newcastle-Upon-Tyne, NE7 7SS 
Tel 0632 668147 
• Tektronix 545A oscilloscope. Complete with CA 
plug-in dual trace, dual time base with delayed 
sweep. Calibrated and complete with handbooks 
£850n0 for quick sale. Buyer collect if possible. 
Tel: 0656 56252 
• Crystal calibrator early valve by GEC (Salford 
Elecrical) 100,1000, 5000KHz synchronising osc 
30MHz, 40MHz, dial, mains, 133/4 x 9 x 7in £8. Marine 
loudspeaker, Grey mottle, 4-80HM Sin diameter £4 
oil-filled Smoothing choke 'Gresham' 20H 250mA, 
1900hm £3. Following manuals, notes. RAF 78 Rx 
Coder AT5 Tx, A1WA radio AR158, AR159, BCC69 
Tx/Rx Eddystone 750, National NC121 receiver, 
RCA MI-8167, IE-46B, BC906D £2 each, postage 
extra. Alan Edwards G3MBL, 244 Ballards Lane, 
North Finchley N12 Tel 01 445 4321. 
• !corn IC255E FM 25 watt scanning rig, good 
condition, with instructions and packing, £140. 
Microwave modules 28-432 transverter ten watts 
out, 432-434MHz, Good condition £75. Sandy 
Cumming, GM4 HMN, 18, South Govesea terrace 
Lossie mouth IV31-6NA Tel 034281 3605 
• Hitachi BW TV camera with 8.5mm lens. Sony 
Vidicon 7262A new. Nikko stereo AM/FM tun.amp 
Weston 6000 digital m/meter, sale or exch for Vic 
sup Exp Vicmon or VHF Rx 100-300 MHz WHY Tel 
(0642) 818105 
• FT290, case, Nicads, charger, Al i nco 30W linear, 
Adonis mobile mic, 7/8 aerial, gutter mount, SWR 
meter, 5-Element beam, cables etc. Exchange for 
FT707 or WHY HF. 3 19in rack cabinets offers. 
R.Bracy, flat 4, Landaras, Royston grove, Hatch 
End, Middx. Tel. 421 1513 
II Complete package for HF & VHF radio amateur. 
Detached 3 bedroomed house, mock Georgian 

style, freehold, 6yr5 old with garage. Excellent 
decorative order, with TA33 Jur. Tri bander, 
Kempro 600 rotator, lift-over mast 26-40ft. Separate 
34ft VHF mast with Jaybeam C5 colinear. G5 RV 14 
SWG hard drawn copper. Near Swansea and 
Gower peninsular. Small bedroom fitted as shack 
£27,500, for quick sale to include all above, fitted 
carpets & curtains OTH of GW4 MTY Tel(0269) 
844061. 
• Hundreds of valves.unused octals UX. 5 pin, 7 
pin British, American. Two RK20. Two 203B. Ten 
T20. Also 240V primary 12V sec. 2 amp rating 
TRANSFORMERS ideal QRP printed circuit board 
fixing. £1 each plus postage. A Jeffrey, 42 Dennis 
Road, Padstow, Cornwall. PL28 8DF. 
• Reguvolt constant voltage transformer, 3KVA, 
isolated secondary. Input 240V -20% + 10%, output 
240V or 220V ±10% £135. Burroughs 8" disc drives, 
master and slave. Double sided, double density 
(MFM). Complete with interconnecting cable and 
documentation. £165 the pair.Mr.S.Ell is, 12 George 
Street,Keadby, Scunthorpe, South Humberside. 
Tel:0724 782751 Anytime. 
• Test set oscillator 17Hz to 170KHz.Provides 
general audio and low video frequency source. 
Facilities measuring noise and distortion in AF 
amplifiers and in modulation waveform wireless 
transmitter. Amplifier. Ex WD As new. Full 
instructions £40 ono.R.Hunter, 114 Dunnikier 
Road,Kirkcaldy, FIFE. KY2 5AW Tel: 0592 266691 
Evenings 
• Complete home computer system comprising 
of  Sinclair  Spectrum  48K,  Cost £150,  sell 
£75,Microdrive, cost £50, sell £20. Interface 1, cost 
£50, sell £20. Interface 2, cost £18, sell £8. Full size 
Maplin keyboard, cost £40, sell £18. Home built 
amplifier and loudspeaker, cost £20 sell £9. 
Specrtavideo joystick cost £9, sell £4. Brother EP44 
computer printer RS232 typewriter with lead and 
power transformer for use with Spectrum, cost 
£249, sell £149. Computer grade cassette recorder 
cost £49, sell £19. 5 microdrive cartridges and 
dozens software tapes & odds and ends. Cost £50 
plus, sell £20. Kity of parts inc PCB and case for 
speech unit, cost £20 sell £10. All under 6 months 
old and with original packing etc. Total cost £660 
plus. Bargain only £299 or will split. FREE black and 
white portable television (needs fixing) if you buy 
the lot. May consider a swop for a really good 
10MHz + double beam portable scope. Telephone 
Kingston Blount (0844)51694 or write to Mr Small, 8 
Cherry Tree Road, Chinnor, Oxfordshire OX9 4QY. 
• Jumbo 2. 26.515. 28.305 FM AM SSB £215 ono 
good condition 40 UKFM channels new PSU put in. 
or part exchange with cash for ham mobile radio. 
5KHz shift,two way antenna switch SWR built in for 
this base station. Adam Winkler 01 874 2142 
• Liner 430, Liner 2 matching HB-PSU £150 FDK 
700E £110. Burndgpt UHF Transceivers 12V 5W 
o/p.One working RB0£40.0ne working but no 
Xtals £25.MM 70cm5 converter 144MHz IF £10. MM 
2M converter 4-6MHz IF £10. All carriage extra. A 
Jefford, 78 Churchill Road, Exmouth, Devon. 
Tel:Exmouth (0395)264872. 
IN SX200N scanning Rx with power supply unit. vgc 
£1800no. Approx 230 valves, mostly new, Rx and Tx 
types. Any sensible offers considered. Buyer 
collects or carriage extra. D Bemister, 69 
Woodfield Drive, Gidea Park, Romford, Essex. 
RM2 500 
• If you are looking for service sheets and 
technical manuals for old radios and televisions 
etc I may be able to help. I have a large library of 
service data collected over many years and 
covering most equipment from 1930's onwards. 
Write with your 'wants'and I'll try and help.Please 
enclose SAE with your enquiry.Mr Maurice Small, 
8 Cherry Tree Road, Chinnor, Oxon,OX9 4QY 
II Realistic DX-302 receiver 10KHz - 30MHz digital 
readout, AM, SSB, CW. Mains or battery oper-
ated.Global AT1000 ATU, both boxed and in 
excellent condition with instructions. Prefer 
buyer collects. £140. Tel: Oxford(0856) 66075 
• Two Eddystone S880 receivers 500KHz to 
30.5MHz in 30 bands £175 each £300 the two. J 
Cooper, Church-Field Road, Outwell Wisbech 
Cambs PE14 8RL Tel 0945 773558 
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WANTED 
• Sinclair Z12 audio amplifier. A C Hobson, 5 
Corchester Walk, Newcastle-upon-Tyne NE7 7SS. 
Tel: (0632) 668 147 
• FDK RX40 141 to 179MHz or air band FDK ATC 
720, both handheld. Or small marine portable. 
Offers to: (0274) 676556 (after 6pm) 
• P8002 FET, any data wanted urgently. Device 
made by Texas Inst. Is there a UK supplier of these 
devices? S Whitt, 103 Foxhall Road, Ipswich, 
Suffolk. Tel: (0473) 54405 
• Dual beam delay sweep scope, AM/FM signal 
generator, TV pattern generator, digital multi-
meter, mains isolating transformer and similar 
items. Phone with details: Alan Beber. 01-485 1113 
• Aeromodel ler building 1/4 scale radio controlled 
Spitfire,  requires assistance  of  enthusiastic 
electronics wizard to build circuit for simulated 
gunfire sound effects, to accompany strobe 
flashes already built into wing cannons. Jim Such, 
Troopers Lodge Service Station, Bourton-on-the-
Hill, Moreton-in-Marsh, Glos GL56 9TE. Tel: (0386) 
700328 
• Printed diagram of ZX80 with its foil pattern. 
Postage will be paid and photostating will be paid 
etc. Nixon Mathe, NY21, No 34 Guguletu, Cape 
Town 7750. Tel: 670405 
• Grundig Mondello GB. Anyone with the inners 
for this set, working and very cheap? Will pay 
postage. Paul Bonner, 90 Woodheath Road, Saltly, 
Birmingham B8. 
NI Cathode ray tube type D10-193GH, new or 
secondhand, for Telequipment 'scope model D32. 
R Walsh, Rathcoursey, Midleton, Co Cork, Eire. 
Tel: Cork 631777 
• One to four ICs SBA 750. G Martin, 27 Longleat, 
Great Barr, Birmingham B43 6PS. Tel: 021 357 5415 
• Any information on Cobra MX business compu-
ter, any available software (based on rade board) 

uses C/PM. Wordstar spreadsheet required. Help! 
Tel: 01-998 4936 (evenings) or write: 181 Argyle 
Road, Ealing, London W13 
• Roberts radio, early model such as M4Q, M4D, 
M5A, Junior, RP4, RMB, R66, R88, RTI. Working 
state immaterial. Tel: Reading 883799 
• Yaesu FT707, FP707, FC707. Must be crystalled 
for 11 metres and in good condition. Willing to pay 
around £400. Contact: Dave. Tel: Lincoln 43642 
• Any information, handbook, instruction manual 
copies etc, wanted desperately for 40W valve SSB 
Tx, believed to be of Sphynx manufacture? Also 
valve Rx AR88 or similar. Must be working but 
cheap.  G4WWC,  Flat 3, 29  Prideaux  Road, 
Stockwell, London SW9. Tel: 01-733 0665 
• Trio  R820  Rx.  Mr Wright,  12  Norn  Hill, 
Basingstoke, Hants. Tel: (0256) 68649 
• Power transformer for Heathkit oscilloscope, 
model 10-103. C P Riddle, 16 Colwyn Road, 
Rumney, Cardiff CF3 8JS. Tel: (0222) 790463 
• N1700 Philips VCR manual and/or video heads, 
to purchase or exchange for other N1700 parts or 
assorted TV panels and spares. 129 Lyminster 
Road, Sheffield, South Yorks S6 1HY. Phone for 
details: (0742) 311191 
• Details of FM mod or any other mods for an FT 
200. G4WJX, 4 Hari ngton Drive, Weston Coyney, S-
o-T, ST3 5ST. 
• Sony world zone receivers CRF 230 or 320. 
Sharp Panasonic Trio shortwave considered. Also 
AM transceivers wanted, condition immaterial. 

Tel: Oakley 2438 
• The following valves: 175, VMS4, MH4, MPT4, 
ECH11, and also a Telequipment D54 double beam 
oscilloscope or similar, with manual if possible. Mr 
C J Duffy, 105 Cranbrook Street, Oldham, Lancs 
OL4 2QH 
• Mk2 No 19 set ex army; can anybody help me in 
my effort to rebuild this set? I need a manual or 

circuit diagram loan or buy. Also wanted, complete 
(B) section, or complete set for spares, WHY. 
G1FFH Terry, 25 Duke Street, Fitzwilliam Ponte 
WF9 5AF, West Yorks 
• Heathkit HW12 circuit diagram or photocopy. 
Also ZX81 16K, faulty keyboard not objected to. R 
Williams,  El7AF,  Martineus,  Mountain  Road, 
Clonmel, Co Tipp, Ireland 
• FTV 90111 transverter with modules. FT 902DM, 
first class condition only please, also Creed 444 in 
working order. Alan Littlewood, G3FPJ. Marrol 
Omeda,  Holne,  Newton  Abbot,  Devon.  Tel: 
Poundsgate 413 
• ITT UHF Starphone batteries and manual to 
purchase. All replies answered. B Rutter, 7 West 
Howe Close, Kinson, Bournemouth BH11 8AE. Tel: 
Bournemouth 422284 
• Circuit diagram for Ferguson stereo radio, 
model 200TA or photocopy. Will pay. Mr P Travers, 
6 Woodfield Road. Bebington, Merseyside L63 3DX 
• Circuit diagram for Fisher Dynamic Spacexpan-
der Model K-10, copy or buy. Also circuit diagrams 
for Fisher X-1000 amp and FM-100-B tuner. Adam 
Pride, 3 Kipling Close, Beechwood Park, Worces-
ter WR3 8DR. Tel: (0905) 27166 ext 268 (weekdays 9-
5) 
• Bi-pak S450 FM stereo push button tuner. Ayres, 
31 Barr Common Road, Aldridge, Walsall WS9 OSY. 
Tel: Aldridge 51591 
• Service sheets or manual for electronic organ, 
model Riha Orchestra. (Dutch origin). Lind. 54 
Cowper Close, Welling, Kent DA16 2JT. Tel: 01-304 
1262 
• Recording barograph, must be in good order 
and use readily available charts, or info regarding 
source of same.  Dave Sugden, G4CGS, 81 
Quintilis, Roman Hill, Brackwell. Phone 0344 55898. 
• Binders for REW four required. Please write to S 
Morton c/o No 2 JRS BFPO 53 London. 

FREE CLASSIFIED AD ORDER FORM 

Send to: Radio & Electronics World Classified Ads•Sovereign House • Brentwood • Essex • CM14 4SE 
Classification: (tick appropriate box) If you want to insert ads under more than one classification use separate 

sheets for second and subsequent ads 

For Sale  Ei Wanted   

USE BLOCK CAPITALS (One word per box) 
To avoid mistakes please write clearly and punctuate your ad 

Name/Address 
Postcode/Telephone 

USE SEPARATE SHEET FOR MORE WORDS 

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

CONDITIONS: Your ad will be published in the first available issue. We will not accept trade advertisements. 
We reserve the right to exclude any advertisement.  RE1184 
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e-s- Radio& 
Electronic 
For all aspects of practical amateur radio 

CHANNEL ISLANDS 
THOMSON ELECTRONICS 

Basement Office, 5 David Place, St Helier, Jersey. 
0534 75170 Open Mon—Fri 9am — tpm 2pm— 5pm. 

Call in and see us! 
Communications/electronic equipment repairs undertaken. 
Also engraving on plastics for call sign badges and name 
plates etc. 

Agents for Pye Telecom 

HAMPSHIRE 
FARNBOROUGH 

COMMUNICATIONS 
97 Osborne Rd, North Comp, Farnborough. Tel 

0252 518009 
Open: 6 days 10-6 

Yaesu, Icom, FDKs, Mosley aerials, 
Jaybeams,G Whips 

Thanet 
Electronics  R -COT -v -11 

95 Mortimer St, Herne Bay 
Tel: 02273-69464 

Open: Mon, Toes, Wed 9-5 
Thurs 9-1, Fri, Sat 9-5.30 

MI mail order & service enquiries to head office, 143 Reculver 
Rd, Tel: 02273-63859 

KENT 

LONDON 

BONEX LTD 
RF component specialists Toko 

coil & Inductors 
102 Churchfield Road 
London W3 6DH 
Tel: 01 992 7748 

NORFOLK 

Eastern Communications 
31 Cattle Market Street 

_Arn NORWICH 

(0603) 667189 
MON-FRI 9.00-6.00 
SAT 9.30-5.00 

E i 
MAIL ORDER  ACCESS.BARCLAYCARD 

\k/ 
Icoml 

NOTES 
R.A.S.(NOTTINGHAM) 

P Owen G8UUS 

3 FARNDON GREEN; WOLLATON PARK 
NOTTINGHAM: TEL: 0602 280267 

Open Tues-Fri 10-5 30 Sat 9-5 
YAESU: FDK: ICOM: TONNA 

HALBAR: WEI2: ANTENNAS & OWN GW5 H.F 

COUNTY GUIDES 
FROM ONLY £13.16 PER MONTH 

Take  advantage  of this 
simple,  economical  and 
rewarding  method  of 
advertising by filling in the 
form below. 

Radio& 
Electrontg, 
COUNTY 
GUIDE 

4 PLASTIC BOXES £2 
1. Thick black, four screw top, size 90mm by 70mm deep 26mm. 
2. Thick black four screw top, size 150mm by 84mm, deep 
43mm. 
3. Thin white flick on top, size 81mm by 64mm, deep 26mm. 
4.Thin semi-clear white top, size 81mm by 64mm, deep 64mm. 

ONE OF EACH TYPE (sample) £2.00 plus P&P 30p. 

ELECTRONIC MAIL ORDER 

82 Bridge Street, Ramsbottom, Lancs. BLO 9A0. 
Tel: (070 682) 3038. — ACCESSA/ISA 

AMTOR for the DRAGON 32/64 

Now you can run AMTOR directly on the DRAGON 
without expensive external hardware. 
Program + Timer/interface module to add to your 
own TU   £55.25 
RECEIVE ONLY version   £36.25 
MF2 SWL Terminal unit. 170/425/850 Hz. Switched 
shift + Morse capability   £32.00 

For full details send 2 x 16p stamps 
Visa accepted 

Please add VAT at the current rate to all prices 

PNP COMMUNICATIONS (REW) 
62 Lawes Avenue, Newhaven 

East Sussex BN99SB Tel: (0273) 514465 

MORSE TUTOR 
£4.00 on cassette. £8.50 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 

Ensure that radio & 
electronics enthusiasts 
in your area know where 
to find you 

Ad sizes 
20mm x 59mm = single County Guide 
40mm x 59mm = double County Guide 

Total  Ad space 
prepayment  single 
rates  double 

NTY 
TO: Radio & Electronics World • Sovereign House • Brentwood - 

Essex • CM14 4SE • England • (0277) 219876 

3 issues  6 issues 
£47.00  £88.00 
£94.00  £176.00 

12 issues 
£158.00 
£316.00 

print your copy here   

NUMBER OF INSERTIONS REQUIRED 

Single County Guide  3  £47.00....0 6   
Double County Guide 3  £94.00.  6 

PAYMENT ENCLOSED 

£88.00...fl  12  £158.00....0 
 £176.00...f  12  £316.00....0 

Cheques should be made payable to Radio & 
Electronics  World.  Overseas  payments  by 
International Money Order 

Conditions — Payment must be sent with order form. No copy changes allowed. Ads accepted subject to our 
standard conditions, available on request. 

Registered No 2307662 (England) 

I I I 
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RTTY and CW TRANSCEIVE 
with NO TERMINAL UNIT 

This fantastic program interfaces direct with 
your  rig.  Split  screen,  type  ahead,  26 
memories and much, much more. Tape and kit 
for the very simple interface for only £17.50. 
For  CBM64.  BBC-B  and  VIC20  versions 
coming. CW-only version for SPECTRUM £10. 

And four very popular programs for CBM64, 
VIC20, BBC-B, SPECTRUM, ZX81 -16k 

RAE MATHS TUTOR This program gives you 
all the practice and testing you need to 
become perfect in this vital part of the RAE. 
Tape and comprehensive reference sheet 
detailing all you need to know for only £8. 
VIC20 needs expansion. Don't let maths make 
you fail. PASS with this program. 

MORSE TUTOR Britain's best. Learn fast in 
easy stages from absolute beginner to over 40 
wpm. Join the hundreds who have succeeded 
with this program. Tape and full learning 
guide for only £6. 

LOCATOR  Enter  QTY  or  Universal 
(Maidenhead)  locator  or  lat  & long  of 
anywhere in the world and get distance, beam 
and return headings, long path details. VHF 
contest points and totals. Converts between 
locator and lat & long.Not available for ZX81. 

All programs are menu-driven, 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 
Fron, Upper Lland wrog, 

Caernarfon, G wynedd LL54 7RF. 

Tel. 0286 881 886 

XXX ADULT VIDEO CLUB 
For the genuine adult films. Available only 
from ourselves. Ring 

0924-471811 (24hrs) 
For the inti mate details or write 

ADULT VIDEO CLUB 
P.O. Box 12, Batley, W. Yorks. 

RADIO & RTTY BOOKS 
CLANDESTINE CONFIDENTIAL new book on shortwave 

clandestine stations  £575 - 50p p&p 
WORLD PRESS SERVICES FREQUENCIES  News  RTTY 

services listings   £5,75 - 50p p&p 
RTTY TODAY beginners guide to RTTY decoding 

£5.75 - 50p p&p 
GUIDE TO RTTY FREQUENCIES Lists 4.500 commercial. 

aero. UN. coastal. etc. frequencies  £7.85 - 50p p&p 
2- books p&p free 

INTERPRODUCT LTD, 
Stanley, Perth PHI 400. Tel: 073882-575  RE11 

VINTAGE RADIOS repaired - restored. 
Over 200 Radios stocked. 1922-1960. 
RADIO VINTAGE, 250 Seabrook Road, 
Seabrook,  Hythe,  Kent  CT21  5RQ. 
Phone anytime (0303) 30693. 

NEW FROM AUTRONICS . . . 
NOW IN PRODUCTION BY OUR WORKSHOPS, THE KY3 
ELECTRONIC MORSE NEVER. Features include:. Variable 
Speed output. Relay and visual output. Input & Output. 
Standard Jack sockets. Input Voltage = 6-18 Volts reverse 
protected Manufactured in a die-cast box finished in Satin 
Black with a silver front panel. Many prototypes sold but 
now in full production. Delivery by return of post. 

& CL T: r 5 '4E1 

®  

Price including VAT 4) 15% = £22.95 (D .scount for callers), 
Above Price includes Postage A Packing. Callers Welcome 
during shop hours 

AUTRONICS LTD 142 PRIORY ROAD, HALL GREEN 
BIRMINGHAM B28 OTB. Tel: 021 474 4638 

SAVE THIS CHRISTMAS 
ON YOUR COMPUTER 

Acorn Electron Computer under £89.95, 
Save £10. Spectrum 48K £120, Save £9.95. 
All hardware and software for Commodore 
64, Vic 20, Dragon, BBC etc. 
Send SAE for list. 
Mr J Seaward, 7 St Olaf's Road, 
Stratton, Nr Bude, Cornwall. 

G W MORSE KEYS 
4 Owen Close, Rhyl, Clwyd 

Wales LL18 210 
THE OW MORSE KEY 
A ivy to use and to look at this key is made from solid brass 
polished and mounted on a slate base here in SW land (not JA) 
Mounting the key on slate stops all movement of the key when in 
use £3450 pp £200 ea 
24 MR LCD CLOCK 
Clear 1,2 high lcd readout repeat alarm clock battery powered (2 
AA pencells) No R'F problems known Complete with batteries 
£950 pp £0 50 ea 
GWHIP PRODUCTS 
The full range of Cwh ips always in stock for quick and prompt 
delivery or collection 

NEW 
NEW 
NEW 

NEW BASE STATION ANTENNA FROM 
GWHIP PRODUCTS 
AVAILABLE SOON 

NEW 
NEW 
NEW 

For full information and price list please send SAE 
BRASS CALL PLATE 
Your callsign engraved on a brass plate for fixing to the SW morse 
key or any of your radio equipment £1 W only 
NO POSTS PACKING CHARGE FOR ORDERS OVER £50.00 

MORSE READY  PROGRAMME for 
Spectrum, Dragon, CBM, G4, Any Vic 
20, BBC B. Self tracks approximately 
8/30 WPM Spectrum needs no inter-
face, others use simple I transistor 
interface. Circuit and full instructions 
with cassette £6.00. J E Price, 4 
Houseman  Walk,  Kidderminster, 
Worcs. 

Complete full-size sets any published service sheets C2.50 / large 
SAE - except CTV-s/Music Centres from £3.50 - large SAE 
Manuals from 1930 to latest. Quotations, free 50p magazine price 
lists unique technical publications for large SAE 
Comprehensive TV or Radio courses now only £9.50 each 

TISREW 
76 Church Street, Larkhall, Lanarkshire ML9 IHE 

Phone: 0698 883334 

Sixty year's practise has perfected 
the fully guaranteed 

£10.00 incl VAT and P&P - why pay 
more? Morse (60 minute) cassettes, 
beginner and advanced. 

J SYKES, 7 Top o' the Hill, 

Slaith waite Huddersfield HD7 5UA 

Electronic Plans for surveillance 

devices, bugs, scra mblers, direc-

tional mics, Tesla designs, lasers, 

wind and solar generators, etc, 

etc. Over 150 designs. SAE for 

catalogue, Depart ment RTI. 

Plancentre, Broomyard Road, 
Industrial Estate, Ledbury Herts HR81NS 

ALPHA KEYS 
Precision engineered keys for the connoisseur. 
Twin or single paddle keys individually made to be 
one of the smoothest and lightest movements 
ever. For the fast operator. 

CAVITY WAVEMETER 
One wavemeter to cover 144MHz to over 2500MHz. 
Can measure RF as low as 50 Milliwatts with 
suitable meter. Also now short version to cover 
430MHz to over 2500MHz. 

10GHz WAVEMETER KIT 
A pre  machined  cavity to  make  a 100Hz 
wavemeter using your micrometer. Can be fixed 
direct to your wave guide. 

COAXIAL RELAY KITS 
The cavity block is pre machined to take your BNC 
or N type sockets. 

Send large SAE for full information to: 

PAUL SERGENT G4ONF 
6 GURNEY CLOSE 
COSTESSEY 

NORWICH NR5 CHB 
Tel: (0603) 747782 

Radio& 
Electronics 
=  world 
This method of advertising is available in 
multiples of a single column centimetres — 
(minimum 2cms). Copy can be changed 
every month. 

RATES 
per single column centimetre: 
1 insertion £9.65, 3 — £9.15, 6—E8.65, 12 - 7.75. 

SNAIL 
ADS 

irimium mom m o m m • • • • m • • • • = m m o n owi m u s 
I RADIO & ELECTRONICS WORLD SMALL AD ORDER FORM  I 

•_ TO:  Radio & Electronics World • Sovereign House 
.  Brentwood • Essex CM14 4SE • England • (0277) 219876 

I .. PLEASE RESERVE  centimetres by  columns 
M 
1 FOR A PERIOD OF 1 issue  E 3 issues  E 6 issues  0  12 issues 

I COPY enclosed  E to follow   

I PAY MENT ENCLOSED:   

I CHARGE TO M Y ACCOUNT 

I C O MPANY  

I ADDRESS   

I SI GNATURE 

0 
Cheques should be made payable to Radio El 
& Electronics World. Overseas payments 
by International Money Order 

 TELEPH ONE   

limemommmommiiimiii•••••••••••••Nimmemi 
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ADVERTISERS INDEX 
Amateur Radio Exchange  44, 45 
Armon Electronics  50 

Black Star  36 
Brian J Reed  74 

Cathodeon Crystals  51 
Cirkit  6,7 
Cornmutech (Devon) Ltd  62 

Danesbury Marketing Ltd  28 
Display Electronics   Outside Back Cover 

East Cornwall Components.. Inside Back Cover 
Eastern Communication  60 
Edwardschild  74 
ICS Electronics  9 
Etetech Ltd  21,25 

Gardner Precision Instruments  21 
Garex Electronics  28,56 
Grandata  60 
Greenweld  25 

Hart Electronic  50 
Hightech Antennas  Inside Back Cover 

Radio's. 
Electronics, 
For all aspects of practical amateur radio 

DISPLAY AD RATES 
depth m m x width m m 

61 x 90 

128 x 90 or 61 x 186 

128 x 186 or 263 x 90 

263 x 186 

263 x 394 

ad space 

1/2 page 

/4 page 

1/2  page 

1 page 

double page 

House of Instrument  59 

Keytronics  12 

Number One Systems  60 

P M Components  26, 27 
W P Publication  62 
Poole Logic  50 

R A S (Nottingham)  50 
Reltech  18 

C R Supply  28 
Sendz Components  48 
Skyware Software  66 

Tall Systems  9 
Thanet Electronics  46, 47 

W P 0 Communication  56 
Weirmead  28 
Western Electronics  69 
R Withers   15,16 
Wood & Douglas  25 

ADVERTISING RATES & INFORMATION 
A BC m e mbership approved pending first audit Jan-Dec 1984 

series rates.for consecutive insertions 

1 issue 3 issues 6 issues 12 issues 

£91 00 

£160.00 

£305.00 

£590.00 

£1140.00 

£86.00 

£150.00 

£290.00 

£560.00 

£1070.00 

£82.00 

£145.00 

£275.00 

£530.00 

£1020.00 

£73.00 

£125.00 

£245.00 

£475.00 

£910.00 

COLOUR AD RATES 
colour rates 
exclude cost 

of separations 
series rates for consecutive insertions 

depth m m x width m m  ad space 1 issue 3 issues 6 issues 12 issues 

128 x 186 01 263 x 90  1/2  page 

297x 210  1 page 

£420.00 

£810.00 

£395.00 

£760.00 

£375.00 

£730.00 

£335.00 

£650.00 

SPECIAL POSITIONS 
Covers:  Out ide back cover 20% extra, inside covers 10% extra 
Bleed:  10% extra  [Bleed area = 307 x 2201 
Facing Matter- 15% extra 

DEADLINES 
issue 

*Dates affected by public holidays 

colour & mono proof ad mono no proof and small ad mono art work on sale thurs 

Dec84  11 Oct 84   

Jan 85  8 Nov84"   

Feb85  6 Dec 84 1   

Mar 85  17Jan 85   

17 Oct84  19 Oct 84  8 Nov 84   

14 Nov 84 1  16 Nov 84*  13 Dec 84   

12 Dec 84 1  14 Dec 84*  10Jan 85   

23Jan 85  25Jan 85  14 Feb 85   

CONDITIONS & INFORMATION 
SERIES RATES 
Series rates also apply when larger or additional 
space to that tnitially booked is taken. 
An ad of at least the mmimum space must appear 
in consecutive issues to qualify for series rates. 
Previous copy will automatically be repeated it 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  Oman  Ad  series  rate 
contracts are not interchangeable 

If series rate contract is cancelled the advertiser 
will be liable to pay the unearned series discount 
already taken 

COPY 
Except for County Guides copy may be changed 
monthly 

No additional charges for typesetting or illustra-
tions (except for colour separations). 

For illustrations just send photograph or artwork 

Colour Ad rates do not include the cost of 
separations 

Printed — web-offset 

PAYMENT 
AM single insertion ads are accepted on a pre-
payment basis only, unless an account is held 
Accountswill be opened f or series rate advertisers 
subject to satisfactory credit references. 
Accounts are strictly net and must be settled by 
publication date. 

FOR FURTHER INFORMATION CONTACT 
Radio & Electronics World Sovereign House, Brentwoo 
102771 219E176 

Overseas payments by International Money Order 
Commission to approved advertising agencies is 
10% 

CONDITIONS 
10% discount if advertising in both Radio & 
ElectronJcs World and Amateur Radio. A voucher 
copy wt11 be sent to Display and Colour advertisers 
only, 
Ads accepted subject to our standard conditions, 
available on request 
d. Essex CM14 4SE 
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HI-SPEC FROM HIGHTECH 
2 5 - 

1 0 - 

VS WR 10M 

MBFr80 
2 - 

I 5 - 

1.0 - 

28 28 5  29  29.5 

VS WR 15M 
MBFr80 

2 5_ 

2 0 - 

1 5 

10 _ 

30  30.5  21.0  21 I  21.2 

VS WR 20M 

MBFr80 

21.3  21.4  21.5  14.0  14.1  14.2  14.3  14.4 

IMI3Fr80 breaks new barriers in antenna design 

Have you ever been in the situation of working rare DX 
when a short skip signal comes in on the back of your beam 
and wipes out your OSO? Most beam antennae 
commonly available today rarely better an F:B ratio of 
30dBd. With the MBFr80 an F:B ratio of 43d8d is easily 
attainable. MBFr80 is not a traditional parasitic array but 
uses absorption techniques to achieve this 'quantum leap' 
in performance. Over 3 years of research work has been put 
into development of this type of antenna and extensive 
proving trials have shown us that in many cases the quoted 
specifications will be exceeded. 

MBFr80 presents an input impedance of 50S/ (unbalanced) 
yet does not require a conventional balun due to methods 
of capacitive coupling used within the driven elements. 

Due to the use of linear frequency decoupling conven-
tional traps (i.e. coil and capacitor) are not required, hence 
reducing losses to a very low level. This means that 
MBFr80 can sustain a maximum power input of 2kW 
(100% duty cycle) and 5kW peak at reduced duty cycles. 

Unlike conventional 'trapped' antennae, this array has a 
much greater bandwidth-. The plots above speak for 
themselves — solid state transmitters do not normally 
require an ATU with MBFr80. A conventional three 
element tri-band beam often has as many as 12 separate 
traps, leading to excessive losses, narrow bandwidth and 
limited power handling capabilities. 

Using aircraft grade (fatigue tested) aluminium and high 
quality poltruded GRP, our antennae exhibit extreme 
durability, corrosion resistance and strength. 

The MBFr80 is exceptional value for money at E189.95 inc. 
VAT and P&P and is expandable through upgrade kits 
which will shortly become available for 2M (interlace) and 
HF (extra parasitic element). For users who demand 
maximum performance on a restricted budget. MBFr80 
only requires a lightweight mount and with careful siting 
may be used on a chimney mount without significant 
degradation in performance. 

Forward gain 

F:B ratio 

Max. boom length 

Max. element length 

Boom diameter 

Turning circle 

Net weight 

Max. wind survival velocity 

TECHNICAL SPECIFICATIONS 

Input impedance  501 (unbalanced) 

Max. power input  2kW (100% duty cycle) 
5k W peak (reduced duty) 

Better than 4.5dBd 

Better than 43dBd 

4m 

2.3m 

40mm 

3m 

8kg 

100mph 

Antennae (Scotland) Ltd 
IM MIN Mil NM  =I =I =I  MN I=  En 1=1 
ITo: HTA (Scotland) Ltd., 24 Gremlsta Ind. Est., Lerwick, Shetland Is. ZE2 OPX I 
Please Supply  MBFr80 Antenna el 

E189.95 incl. VAT & P & P 

Name (please print)   

Address (please print)   

  Postcode   

I enclose a cheque/PO payable to HTA (Scotland) Ltd value E   

or debit my Access Card No. 

Cardholder Signature 

Lu 

an. 

111'11111111111 

I Credtt Card Hotline 0595 - 5949  Please allow 28 ctays for delwely Offer vald UK only 

= II M E N M M . M E  IM M  I = NM 
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1000's Al' 

FOR CALLEIa l 

THE ALADDIN'S CAVE OF COMPUTER AND ELECTRONIC EQUIPMENT ' 
OMPUTER WAREHOUSE 
HARD DISK DRIVES 

Fully refurbished DIABLO/DRE series 30 2 5 Mb disk drives 
DEC RK05, NOVA, TEXAS compatible 

Front load. Free stand or rack mount  max 
Exchangeable type (via lid removal)  E503.00 
m.3029 PSU unit for 2 drives  f123.00 

DIABLO/DRE 44-4000NB 5+5 ex stock from  £993.00 
1000's of spares for S30, 4000,3200, HAWK ex stock 

Plus in house repair, refurbishing service 
Call for details or quotation 

OVER 100,000 ITEMS INCLUDING: 
Intel D8085AH -2 125.00 D8271 565.00  FP1 500 Heavy Duty 25 cps daisy wheel 

D8202 D8257 -5 8255 D3002  RS232 interface, bi directional printers, 
2732 EPROM SPECIAL fully guaranteed  Brand New at £499.00 
450ns 53.75, 350ns 54.00, 300ns 54.50  CALL FOR M ORE DETAILS 

SAVE 

NOT LIME DATA VASE 

DISTEL© 
THE ORIGINAL FREE OF CHARGE dial up data base 
1000's of stock items and one off bargains 
ON LINE NOW -300 baud, full duplex CCITT tones, 8 bit 
word, no panty 01-6 91888 

I I 

with our range of BRAND NEW professional 
Keep your hot parts C  'Land  LIABLE 

cooling fans  --  50 
ETRINI9XU01 Dim. 92 x 92 x 25 mm. 

finger guard £9.95. 
Miniature 240 v equipment fan complete with 

GOULD JB-3AR Dim. 3" x 3" x 2.5" compact 
very quiet running 240 v operation. NEW £6.95 
BUHLER 69.11.22. 6-16 v DC micro 
miniature reversible fan. Uses a brushless 
servo motor for extremely high air flow, 
almost silent running and guaranteed 10,000 
hr life. Measures only 62 x 62 x 22 mm. 
Current coat £32.00. OUR PRICE ONLY 
£12.95 complete with data. 
MUFFIN-CENTAUR standard 4" x 4" x 1.25" 
fan supplied tested EX EQUIPMENT 240 vat 
£6.25 0,110 y at £4.95 or BRAND NEW 240v 
at 10.50. 1000's of other fans Ex Stock 
II f r  P t' P  ing on all fans E1.6 

UAL S" DISK DRIVES 
Current, quality, professional product of a 
major computer company, comprising 
2 x 40 track MPI or Shugart FULLY BBC 
COMPATIBLE single sided drives in a 
compact, attractively styled, grey ABS 
structured case with internal switched 
mode PSU. The PSU was intended to drive 
both drives and an intelligent Z80 controller 
with over 70 ic's. The controller has been 
removed leaving ample space and current 
on the +, -5, +12 and-12 supply for all 
your future expansion requirements. 
Supplied tested with 90 day guarantee in 
BRAND NE W condition with cable for BBC 
micro. Ex Stock at oniyE259.00 
+ £10.00 carr. Limited Quantity Only 

GE TERMIPRINTER 
A massive purchase of these desk top 
printer -terminals enables us to offer you 
these quality 30 cps printers at a SUPER 
LOW PRICE against their original cost of 
over £1000. Unit comprises of full OWERTY, 
electronic keyboard and printer mech with 
print face similar to correspondence quality 
typewriter. Variable forms tractor unit 
enables full width - up to 13.5" 120 column 
paper, upper - lower case, standard RS232 
serial interface, internal vertical and 
horizontal tab settings, standard ribbon 
adjustable baud rates, quiet operation plus 
many other features. Supplied complete 
with manual. Guaranteed working £130.00 or 
untested £15.00, optional floor stand £1 2.50 
Carr  Ins  10.00. 

DATA MODEMS 
Join the communications revolution with our 
range of EX TELECOM data moderns. Made to 
most stringent spec and designed to operate 
tor 24 hrs per day Units are made to the 
CCITT 'tone spec With RS232 i/o levels via 
a 25 way 'D' skt. Units are sold in a tested 
and working condition with data Permission 
may be required for connection to PO lines. 
MODEM 20-1 Compact unit tor use with 
MICRONET, PRESTEL or TELECOM GOLD 
etc 2 woe direct connect 75 baud transmit 
1200 baud receive Data i/o via RS232 '0' 
socket Guaranteed working with data f49.93 
MODEM 20-2 same as 20-1 but 75 baud 
receive 1200 baud transmit £130.00 
TRANSDATA 307A 300 baud acoustic 
coupler RS232 i/o £95.00 brand new.0 £4.50 
NEW DSL2123 Multi Standard modem 
selectable V21 300-300 bps, V23 75-1200, 
V23 1200-75 full duplex. 0, 1200-1200 half 
duplex modes. FuN auto answer via modem or 
CPU. LED status indicators. CALL or ANS 
modes Switchable Corr or BELL 103 & 
202. Housed in ABS case size only 2.5" a 8.5" 
x9". £28 6.00 + VAT 
For further data or details on other EX STOCK 
modems contact sales office. 

-  Carnage on all modems £10.00 + VAT. 
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COMPUTER 'CAB' 
All in one quality computer 
cabinet with integral switched 
mode PSU, Mains filtering, and twin fan cooling. 
Originally made for the famous DEC POPS computer 
system costing thousands of pounds. Made to run 24 
hours per day the PSU is fully screened and will deliver a 
massive +5v DC at 17 amps, +15v DC at 1 amp and -15v 
DC at 5 amps. The complete unit is fully enclosed with 
removable top lid, filtering, trip switch, 'Power and 'Run' 
LEDs mounted on Ali front panel, rear cable entries, etc. 
etc Units are in good but used condition - supplied for 
240v operation complete with full circuit and tech. marl. 
Give your system that professional finish for only 
£49.95 + Carr Dim. 19" wide 16" deep 10.5" high. 
Useable area 16"w 10.5"h 11.5cl. 
Also available LESS PSU, with FANS etc. Internal dim. 
19 w. 16"d. 10.5"h.  Carriagb  insurance £9.50. 

SUPER PRINTER SCOOP 
.IN D NTRONICS 
NEW C E The "Do Everything Printer" at a pi'  that will 

NEVER be repeated. Standard CENTRONICS 
parallel interlace for direct connection to BBC, 

°Bic, DRAGON etc. Superb print quality with full 
n addressable graphics and 4 type fonts  

MODE for WORD PROCESSOR applications. 80-132 
columns, single sheet, sprocket or roll paper handling plus 

much more. Available ONLY from DISPLAY ELECTRONICS 
at the ridiculous price of M Y S111400 + VAT Complete with 
full manual etc. Limited quantity -1-liory while stocks last. 

Options interface cable (specify) for BBC, ORIG. 
DRAGON or CENTRONICS 36 way plg £12.50. Spare ribbon 
£3.50 each BBC graphics screen dump utility program £8:60. 

rri  n In   10.00 + VAT 

HIGH DEFINITION)  internal PROPORTIONAL SPACED 

STILL IN STOCK 

SPECIAL 300 BAUD MODEM OFFER 
Another GI GANTIC purchase of these EX BRITISH TELECO M, BRAND 
NE W or little used 2B data modems allows US to make the FINAL 
REDUCTI ON, and for YOU to join the exciting world of data 

communications at an UNHEARD OF PRICE OF ONLY £29.95. Made to 
the highest POST OFFICE APPROVED spec at a cost of hundreds of 
pounds each, the 2B has all the standard require ments for data base, 
business or hobby com munications. All this and more!! 

• 300 baud full duplex  • CALL, ANSWER and AUTO modes 
• Full remote control  • Standard RS232 serial intertace 

• Supplied with full data  NOW ONLYe• Built in test switching • CCITT tone standards 
£29.95  • 240v Mains operation 

• Direct isolated connection  vi v,xxotx4  • 1 year full guarantee 
• Just 2 wires to comms. line 

• Modular construction 

Order now- while stocks last. Carriage and Ins. £10.00 

8" 19MR WINCHESTER DISK DRIVE 
Made in the UK by a subsidiary of the World's largest disk drive manufacturer. 

This BRAND NE W "end of line" unit offers an outstanding opportunity to add a 
MASSIVE 19 mb of storage to your computer system. Superbly constructed 
on a heavy die cast chassis the DRE 3100 utilises 3 x 8" plattens in a dust 

free cavity. All drive functions are controlled by microprocessor electronics 
using an INTEL 8035 cpu and TTL support logic. Data to the outside world is 

via two comprehensive 8 bit TEL level bi directional data busses with full status 

reporting for ease of interfacing. Many features such as Av. seek time 35 ms, 

512 bytes per sector, +24,-24 and +5 v DC supply, plug in card system, and 
compact size of approx. 19cm H x 21cm W and 42cm D etc, etc, make this item 

a real snip. 

Units are BRAND NE W and BOXED and sold at a FRACTION of original cost 
- hence unguaranteed. Complete with 150 page manual, circuits and 
applications guide. 

ONLY £225.00 Carriage £10.00 

Suitable power supply unit - sold ONLY with drive 0 9.95. 

PROFESSIONAL KEYVOAND OFFER 
An advantageous purchase of brand new surplus allows a great OWERTY, full travel, 
chassis keyboard offer at fractions of their onginal costs. 
ALPHAMERIC 7204/60 full ASCII 60 key, upper, lower + control key, parallel TTL 
output plus strobe. Dim 12" x 6" +5 8-12 DC. M X 
DEC LA34 Uncoded keyboard with 67 quality, GOLD, normally open switches on 
standard X. Y matrix. Complete with 3 LED indicators & i/o cable- ideal micro 
conversions etc. pcb DIM 15" x 4.5" £34.115  Carnage on keyboards £3.00. 

66% DISCOUNT 
ELECTRONIC 
CO MPONENTS 
EQUIPMENT 

Due to our massive bulk purchasing programme which enables us to bring you the best possible 
bargains, we have thousands of IC S. Transistors, Relays. Caps, P C.B .s. Sub-assemblies. 
Switches, etc. etc. surplus to our requirements. Because we don't have sufficient stocks of any 
one item to include in our ads. We are packing all these items into the BARGAIN PARCEL OF A 
LIFETIME ". Thousands of components at -giveaway prices' Guaranteed to be worth 
at least 3 times what you pay. Unbeatable value' l Sold by weight  - 
2.5kIs £4.25 + pp £1.25  5kIs E5.90 + £1.80 

10kIs E10.25 + pp £2.25  20 kls E17.50 + £4.75 

CBS PLUS VAT 
sea.  5 

0.41 
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BARGAINS 

BUDGET RANGE 
VIDEO MONITORS 
At a price YOU can afford, our range of EX 
EQUIPMENT video monitors defy 
competition!! All are for 240v working with 
standard composite video input. Units are 
pre tested and set for up to 80 col use on 
BBC micro. Even where MINOR screen 
burns MAY exist- normal data displays are 
unaffected. 

1000's SOLD TO DATE 
9" HITACHI very compact fully cased. dim. 
21cm H x 21cm W x 22cm D. Black and 
white screen  E44.95 
12" KGM 320-321, high bandwidth input, 
will display upto 132 columns x 25 lines. 
Housed in attractive fully enclosed 
brushed alloy case. B/ W only £32.95 
GREEN screen£39.95 
24" KGM large screen black & white 
monitor fully enclosed in light alloy case. 
ndeal schemolsshops, clubs etc. 
ONLY E55.00 
14" BRAND NE W Novex COLOUR type 
NC1414-CL. Many exacting features such 
as RGB TTL and composite video input, 
GREEN TEXT key, internal speaker and 
audio amp. Even finished in BBC micro 
matching colours. Fully guaranteed. 
ONLY E799.00 
Carriage and ins on ALL videos £10.00 

SEMICONDUCTOR 
'GRAB BAGS, 

Mixed Semis amazing value contents 
include transistors, digital, linear. [Cs ' tnacs, 
diodes, bridge recs., etc etc All devices 
guaranteed brand new full spec with manu-
facturer's markings, fully guaranteed, 
50+ 55.95 100+ 55.15. 
TTL 74 Series A gigantic purchase of an 
"across the board" range of 74 TTL series 
IC's enables us to offer 100+ mixed 
"mostly TTL" grab bags at a price which two 
or three chips in the bag would nnormally 
cost to buy Fully guaranteed all IC's full 
spec 100+ &090 200+ E12.30 300+ E19.50 

DEC Ea ii it N E R 

BA11-MB 3.5" Box, PSU, LTC  £385.00 
DH11-AD 16x RS232 DMA 
interface  £2100.00 

DLV11-J 4 x EIA interface  £310.00 
DUP11 Sych. Serial data i/o  £650.00 
DZ11-B 8 line RS232 mux board £650.00 
LA36 Decwriter EIA or 20 ma loop £270.00 
LAXX-N W LA180 RS232 serial interlace 
and buffer option-  £130.00 

LAX34-AL LA34 tractor feed  £85.00 
MS11-JP Unibus 32 kb Ram  £80.00 
MS11- LB Unibus 128 kb Ram  £450.00 
MS11-LD Unibus 256 kb Ram  £850.00 
M5C4804 ()bus (Equiv MSV11-L) 
256 kb  £499.00 

PDP11/05 Cpu, Ram, i/o, etc.  £450.00 
PDP11/40 Cpu, 124k MMU  £1850.00 
RT11 ver. 3B documentation kit  £70.00 
RK05-J 2.5 Mb disk drives  £650.00 
KL8JA POP 8 async i/o  £175.00 
MI8E PDP 8 Bootstrap option  £75.00 
VT50 VDU and Keyboard - 
current loop  £175.00 

1000's of EX STOCK spares for DEC 
POPS, PDP8A, PDP11 systems & 
peripherals. Call for details. All types of 
Computer equipment and spares wanted 
for PROMPT CASH PAYMENT. 

Ali pricesquotedare for U.  Mainland, paid cash with order in PoundsStirling PLUSVAT. Minimum ordervalueill00, MinimumCredit. 
Card orderE10.00. Minimum BONA FIDE account orders from Government depts., Schools, Universities and established companies 
moo Where post and pecking not indicated please ADD £1.00. + VAT Warehouse open Mon-Fn 9.30- 5.30. Sal 10.15- 5.30 
We reserve the right to change prices andspecifrcations without notice Trade, Bulk and Expert enquiries welcome. 
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