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Type Price (£)| Type Type Price (£) | Type Price (£) | Type Price (£) | Type Price (£) | Type Price (£) | Type Price ()] Type Price (£)
AC127 .30 | BC108 .10 | BC302 0.32 | BD244A 0.85 | BF258 0.30 | BT101/300 .15 | BYX36/150 0.22 | TIP32 0.40 | 25C1909 1.20 | D 88
AC128 0.30 | ABorC .12 | BC303 0.32 | BDa75 0.32 | BF259 0.32 | BT101/500 1.25|BYX36/600  0.28 [ TIP32C 0.80| 25C1923 0.30 .
AC128K .34 | BC113 .14 | BC307 0.10 [BD410 0.76 | BF262 0.30 | BT102/300 1.35|BYX48/300  0.72 | TIP33A 0.63 | 25C1945 2.88 .
AC132 0.55|BC114 0.12 0.10 | BD434 0.68 | BF263 0.30 | BT102/500 1.65|BYX49/300  0.47 | TIP34A 0.72| 25C1953 0.74 0.65
0.26 | BC115 0.12| BC323 0.99 | BD436 0.88 | BF270 0.30 | BT106 1.50 | BYX55/350 0.29 [TIP41C 0.46 | 25C1957 0.76 0.75
0.40 | BC116 0.15| BC327 0.14 | BD437 0.76 |BF271 0.26 | BT108 1.30 | BYX55/600 0.33 | TIP42A 0.52| 25C1969 2.88 0.65
0.26 | BC117 0.22{BC328 0.14 |BD438 0.75 |BF273 0.18|BT109 1.18| BYX71/600 1.18 | TIP47 0.60 | 25C2028 0.73 0.90
0.48 | BC118 0.17| BC337 0.12 | BD439 0.68 |BF274 0.32|BT116 1.25| BYZ12 0.42 | TIP110 0.88] 25C2029 1.00 0.95
0.45|BC119 0.30 | BC338 0.12 | BDs07 0.48 |BF323 0.92|BT119 3.62| C106D 0.80 | TIP2955 0.60| 25C2078 1.08 0.95
0.45|BC125 0.12 | BC350 0.14 | BD508 0.53 | BF336 0.26 | BT120 3.60| E1222 0.40 | TIP3055 0.60| 2SC2091 0.73 0.75
0.28|BC140 0.28| BC440 0.30 | BD509 0.54 | BF337 0.26 | BT121 3.02| E5024 0.30 | TIS43 0.32| 25C2098 90 0.75
0.46 | BC141 0.42| BC441 0.32 |BD510 0.48 |BF338 0.26 | BT138/600 1.30{ GET872 0.48 | TIS88 0.40| 25C2122A 3.20 0.75
.26 [ BC142 0.30 | BC461 0.32 |BD517 0.56 | BF355 0.42|BT151/560R  0.90| ICT44 0.04 | TIS90 0.25| 2SC2166 20 0.98
0.40 { BC143 0.30 | BCs47 0.12 | BD520 0.66 |BF363 0.82|BT151/300R  ¥.15| ITT2002 0.11| TIS91 0.28( 25C2314 0.80 0.65
0.28 0.06 | BC548 0.12 | BD699 .25 |BF367 0.24 | BTY79/400R  2.80| ME0402 0.20 | ZTX108 0.12| 25C2335 1.50 1.60
0.40( AorB 0.10 | BCs49 0.12 |BD707 0.88 |BF371 0.27 | BU100A 2.30| ME0404/2 0.24] ZTX109 0.12| 25C2749 2.70 0.75
0.88 0.08 | BC550 0.18 | BDX18 2.35 [BF4a22 0.38 | BU104 2.00 | MEU21 0.80 | 2TX212 0.28| 25C2752 0.30 0.75
1.10|AorB 0.10 | BC550C 0.18 | BDX32 2.10 |BF450 0.38 | BU10S 1.20| MJ400 1.25 | IN4001 0.05{ 2SD234 0.54 0.94
1.10|BC149 0.09 | BC557 0.12 [BF115 0.32 BF457 0.33 | BU105/02 1.56| MJ2955 0.90 | IN4003 0.05| 2SD348 3.30 2.50
0.90 | BC157 0.10 | BC558 0.12 [BF 117 0.54 | BF458 0.36 | BU108 1.50 | MJ3000 1.98 | IN4004 0.06| 250986 0.62 0.869
AD161 0.42 | BC158 0.10 | BCX34 0.27 [BF119 0.82 | BF459 0.44| BU124 1.75| MJE240 0.80 | IN4006 0.07| 25K134 3.80 5.50
AD162 0.42 | BC159 0.10 | BCY70 0.15 [BF120 0.38 | BFR39 0.22 | BU126 1.28 | MJE340 0.54 | IN4007 0.07| 25K135 1.90 2.55
AD161/162 0.98 0.30 | BCY71 0.17 [BF123 0.40 | BFR40 0.22 | BU133 1.80| MJE370 0.88 IN4148 0.05( 3N126 1.90 0.67
AF106 0.48 0.30 | BCY72 0.18 | BF125 0.42 | BFR41 0.22| BU204 1.38| MJES20 0.48 | IN5400 0.12 3N211 2.52 .65
AF114 2.10 0.12|B8CZ10 1.68 | BF127 0.38 | BFRS1 0.30 | BU205 1.30| MJE2955 0.99 | IN5402 0.15] 35K45 0.76 0.50
AF115 2.10 0.10|BCZ11 1.45 | BF152 0.16 | BFR61 0.32 | BU206 1.70| MJE3055 0.70 | IN5405 016 ——— 0.65
AF116 2.10 0.14 | BD124P 0.80 [ BF 154 0.23 | BFR62 0.28 | BU208 1.58| MPSLO1 0.28 | IN5406 0.18 0.74
AF117 2.10 0.12 | BC130Y 0.88 | BF157 0.40 | BFR88 0.34 | BU208A 1.63| OA47 0.10 | IN5408 0.20| 0.25W CARBON 0.85
AF118 0.85 0.10 { BD131 0.34 | BF158 0.22 | BFR90 .72 | BU208/02 2.05 | OA% 0.08 | 15920 0.08| LOG: 4K7 - 2M2 0.75
AF121 0.62 0.10 [ BD132 0.34 | BF159 0.24 | BFT41 0.38 | BU326S 1.75| OA91 0.09 | 2N697 0.55| IN. 1K -2M2 1.28
AF124 0.48 0.08 | BD131/132 0.95 [ BF160 0.23 | BFT43 0.38 | BU407 1.68| OA95 0.18 | 2N706A 0.33| 32p ea 10 for £3 1.95
AF125 0.48 0.08 | BD135 0.32 | BF167 0.30 | BFW10 0.79  BU407D 1.80| OA200 0.06 | 2N2904 0.28)  'Any 100 for £27 50 1.45
AF126 0.48 0.12 | 8D136 0.36 | BF173 0.25 | BFW44 0.78 BUX80 3.70 | OA202 0.15 | 2N2906 0.24 0.85
AF127 0.48 0.20 | BD137 0.36 | BF177 0.42 | BFX29 0.28{ BUY20 1.75| 0C25 2.10 | 2N2926G 0.10 | ISV | PCFB06 1.20
AF139 0.68 0.22 | BD138 0.38 | BF178 0.30 | BFX30 0.30 | BUY69A 2.60| OC26 1.70 | 2N3053 0.22| 294 x3%4 0.85 | PCL82 0.90
AF178 0.68 0.09 | BD139 0.38 | BF179 0.32 [ BF X80 3.56 | BUYE9B 1.98| OC28 1.50 | 2N3054 0.56| 234 x5 1.00 | PCL83 2.50
AF239 0.68 0.09 | BD140 0.38 | BF180 0.35 | BFX84 0.24 | BUY101 0.48| OC29 2.47 | 2N3055 0.45| 234 x17 3.25 | PCL84 0.90
AF279S 0.75 0.09 | BD144 80 | BF181 0.35 | BFX85 0.26| BY118 1.10| OC35 1.75 | 2N3702 0.10| 3% x 17 1.05 | PCL86 0.98
AL100 2.50 0.09 | BD145 1.82 | BF182 0.32 | BFX86 0.26 | BY122 0.68| OC36 1.75 | 2N3704 0.10| 3%4x5 1.18 | PCLB05/85 1.35
AL102 1.88 0.09 | BD150A 0.51| BF183 0.32 | BFX87 0.26 BY126 0.12] 0C42 0.72 | 2N3708 0.10{ 3% x17 4.10 | PD500 3.78
AL113 2.20 0.10] BD159 0.65 | BF184 0.32 | BFX89 0.65( BY127 0.10| OC42k 1.40 | 2N3772 1.90 [ 434 x 1734 4.95 | PFL200 1.35
ASY80 1.78 0.08 | BD160 1.65 | BF185 0.32 | BFY50 0.21 [ BY133 0.16| OC44 0.72 | 2N3773 2.70 | Pktof 100 pins  0.50 | PL33 1.50
AUT10 1.40 0.12| BD165 0.45 | BF194 0.08 | BFY51 0.21 BY135 0.25| OC45 0.58 | 2N3904 0.16 | Spottacecutter PL36 1.45
AY102 4.32 0.10| BD175 0.60 | BF195 0.10 | BFY52 0.21( BY164 0.44 | OC71 0.50 | 2N3906 0.16 1.48 | PL81 0.85
BA102 0.34 0.10| BD182 1.00 | BF196 0.10 | BFY57 0.40{ BY179 0.66| OC72 0.52 [ 2N5294 0.48 | Pininsertiontool PL82 0.75
BA110 0.87 0.15| BD183 1.10{ BF197 0.10| BFY90 0.90| BY182 0.87 | OC81 0.68 | 2N6107 0.71 1.80 | PL83 0.65
BA121 0.40 0.16| BD184 1.20 | BF198 0.14 | BFY90S 1.34| BY184 0.40 | 0C200 2.46 | 2N6126 0.68 | Vero wiring pen PL84 0.75
BA129 0.38 0.09 | BD201 0.72| BF199 0.16 | BR100 0.20( BY187 0.72| 0C202 2.20{2SB337 *  1.80| &spool 3.50 | PL95 2.00
BA148 0.18 0.10| BD202 0.87 | BF200 0.26 | BR101 0.44| BY189 4.75| ORP12 0.85 [ 25C1172Y 2.90 | DIP board 3.85 | PL504 1.20
BA154 0.08 0.08 0.80 | BF222 0.48 | BR103 0.58( By198 0.44 | R2008B 1.50 | 25C1173Y 0.82 | VeroStrip 1.25 | PL508 2.40
BA1S5 0.10 0.10 0.80 | BF224 0.20{ BRC4443 1.76| BY199 0.47 | R2010B 1.52 | 25C1302 1.40 PL509/519 5.95
BA156 0.08 0.09 | BD225 0.86 | BF224J 0.16 | BRY39 0.38| BY206 0.24 | SHG15 0.40 [ 25C1226 0.84 PY88 1.80
BA157 0.28 0.10| BD232 0.45 | BF240 0.20 | BRY56 0.42| BY207 0.24 | TAG1/100 1.40 | 25C1279 0.50 | 1kV 1.5nF 0.18 | PY500A 2.40
BA164 0.14 0.10| BD233 0.60| BF241 0.20 | BRY61 0.86 | BY210/400 0.25 | TAG3/400 1.78 | 25C1306 0.92 | 8kV 10, 47, 82, u26 1.90
BB104B 0.52 0.10| BD234 0.62| BF244 0.26 | BSS17 0.56| BY210/600 0.26 | TIC44 0.40 [ 25C1307 1.40 100, 120 UCH81 0.00
8B1058 0.30 0.11| BD235 0.63 | BF244A 0.28 | BSS27 0.92 | BY210/800 0.30| TIC45 0.45 [ 25C1413A 2.70 150, 180 UCL82 1.70
BB105G 0.48 0.12| BD236 0.63| BF244C 0.24 | BSX19 0.34 By233 1.20 | TIC46 0.48 | 25C1444 1.45 200,220pF 0.30 [6JSGT 1.75
BB1108 0.42 0.14| BD237 0.85| BF245A 0.28 | BSX20 0.34 BY227 0.26 | TIC47 0.70 | 2AC1449 0.63 | 270, 300pF 0.39 | GSJ7 2.20
BC107 0.10 0.12| BD238 0.56| BF254 0.15 | BSX59 0.62| BY229 0.30 | TIC106A 0.70 | 25C1507 0.83 | 10kV InF 0.67 |30FL12 1.60
AorB 0.12 0.14| BD241 0.60| BF256 0.40 | BSX76 0.20 | By238 0.68 | TIP30A 0.46 | 25C1678 1.06
BC301 0.30 | BD243A 0.80| BF257 0.32| 8T100A/02  0.94| BYX10 0.24 | TIP31C 0.54 | 25C1758 o.68
O TBAG70 1.50 |UPC1025H 2.90
400mW Plastic 3V-75V 8p each 10/75p TBA641BX1 4.50 [UPC1032H 0.90 | /4W1ROto 10M (E12Range) 2p each 15p/10. 75p/100 | R ==1il<L MMM | Multiblock 4-Way Extension Socket
1.3W Ptastic 3V-200V 150 each 10/£1.40 TBA673 2.40 |UPC1156H 4.20 | 12W2R2to 10M (E24 Range) 2p each 15p/10.75p/100 | Antex 15W iron X PVC body with internal cable grip fitted with
1.5W Fiange 4.7-47V £1.26 each TBA700 2.85 [UPC1158H 0.76 | 1W10Rto2M2(E12Range) 7peach65p/10.6.00/100 | Antex 18W iron X 13Afuseand ne1on"lndlcato' MaxtotalloadW\
2.5W Plastic 7.5-75V 87p each TBA750 2.80 { UPC1163H 0.98 | 2W10Rto2M2(E6Range) 8p each 70p/10.6.00/100 | Antex 25W iron . 250V, length 1G%2" Width 22
20W Stud 7.5-75V £1.31 each TBAB00 1.60 | UPC1181H 1.60 Antex elements Price £3.90 each (p&p) 25p 1n addition to 35p
INTEGRATED CIRCUITS (£) EACH TBAB10P 110 [UPC185H2  3.78 RESISTOR KITS Antex bills X normal charge
AN240P 3.42 SN76530P 1.40 | TBAB10S 1.20 | UPC1212C 1.30 each value Antex ? ! upon
AN214QQ 3.88 SN76533N 1.60 | TBA820 1.60 | UPC1230H 3.90 | 4Wpack {0eachivaluekE! O M preces Soldersucker
AN715Q 2.90 SN76650N 1.05 | TBAB90 3.88 | UPC1350C 3.90 | Vawpack5eachvalueE12-10Rto IM305pieces  2.75 | Spare nozzles for
CA3065 1.75 SN76660N 0.75 | TBA920/Q 3.00 | UPC1367C 2.40 | 2wpack10eachvalue E12-2R2to2M2730pieces 5.25 | Soldersucker 43 Wany more types In our catalogue
CA4031P 2.88 SN76666N 0.80 | TBA940/2A  3.08 | UPC1378H 4.40 | '»WpackSeachvalue E12-2R2t02M2365pieces  3.00 | Antex Soldering station | Metal Co-axPlug o.18
CA4102 3.30 STK015 6.50 | TBA970 4.05 | UPC2002H 2.80 { 1Wpack5eachvalueE12-2R2to IM353pieces 15,00 | complete with 1 iron-30W | Plastic Co-axPlug 0.14
CA4250 350 TA7108P 3.20 | TBA%90 1.88 2W pack 10each value E6- 10Rto 2M2317pieces  18.00 | or4DW 49.95 | Single Junction Socket o8] 3
CA4400 3.07 TA7120P 3.20 | TCA160C 3.90| 1'2A50V 0.27 25W kIT - iron with 13A | PlasticPhono 0.10 =i
CA4422 3.07 TA7129AP 3.65 | TCA270S 4.00( 100V 0.28 plug and stand 8.40 | FMPlugs 020 =2
LC7120 5.33 TA7130P 1.85 | TCA270SA  4.02/ 200V 0.32 | 25W-0.22t0270R-Availablein preferredvalues  0.20 | 15W KIT - iron with 13A | 1PL253 o036 B
LC7130 5.26 TA7172P 1.80 | TCA800 3.10{ 400V 0.40 | 4W~1ROto 10K—Avaialble in preferred values 0.21 | piugandstand 3.20 | Reducer 0.1 sﬁ
LC7137 3,16 TA7193 5.80 | TCA940 1.90| 600V 0.67 | 7W-0476R1022K - Available in preferred values 0.25 4" Plastic-Mono Plug 0.15
LM380N 0.80 TA7172P 1.80 | TDA440 3.80| 800V 0.58 | 11W-1ROto 22K~ Availalein preferredvalues 0.29 /4" Metal-Mono Plug 0.30 2k
LM1303N 2,52 TA7176 5.50 | TDA1002 1.90| 2A 100V 0.52 | 17W-1ROt022K-Availablein preferredvalues  0.37 2.5mm Plug Metal 015 =Y
HA1151P 312 TA7202P 4.18 | TDA1003A  5.50| 200V 0.55 3.5mm Plug Metal % B
MC1307P 1.85 TA7204P 1.86 | TDAT004A 2.90( 400V 0.61 2.5mm Chassis Socket ot %
MC1310P 1.85 TA7205AP  1.50 | TDAI006A  2.40| 600V 0.87 | 2ampi2way  0.10Phillips Video Projection Screen 60 35mm Chassis Socket 010 ©
MC1312P 2.28 TA7208P 3.27 | TDA1035S 4.50 | 800V 0.70 | 5ampi12way  0.20 50 each p&p £8 2pin 14" Mono Chassis Socket  0.14 of
MC1327P 125 TA7210P 6.50 | TDA1044 4.30 6A 100V 0.68 | 10ampi2way 0.40 AUT10 10for£42100for£88 | SwitchCleaner 0.8 | 4pin 4’ Mono Chassis Socket  0.20
MC1330P 0.83 TA7222P 1.88 | TDA1170S  3.00| 200V 0.8 | 15ampi2way 0.46 BC308A 10for50p 100 for g3 | ClrouitFreezer 0.8 | gpin V4" Mono ChassisSocket .30
MC1349P 1.85 TA7223P 3.88 | TDA1I90 3.50] 400V 0.74 | 32amp12way 0.903C170 10for 50p 100for £3 | F0am Cleanser 0.84 | 4mmBananaPlug 0.15
MC1350P 1.20 TA7227P 5.60 | TDA1200 2.98 | 600V 0.80 | Send now for our AeroKjene 0.78 | 4ammBananaSocket 0.18
MC1351P 2.50 TA7310A 1.80 | TDA1270Q 3.70/| 800V 0.88 | free 9 page special Silicone Grease PP3 Battery Connectors 0.08
MC1352P 1.50 TA7609P 4.28 | TDA1327A 1.63| 10A50V 2.20 | offer list (Aerosol) 1.00 | PPYBattery Connectors 0.18
MC1357P 2.88 TA7611AP 2.88 | TDA1352A/B  1.56| 100V 2.24 Antistantic Spray ~ 0.82 | 13A Mains Plugs 45p ea - 10 for £4.00
MC1358P 1.30 TAA263 2.48 | TDA1412 1.20/ 200V 2.35 Russian type U4324-(20,000 OP V) | Plastic Seal 0.88
MC1496P 145 TAA310A 2.68 | TDA2002 2.80 | 400V 2.50 DC Volts: 06, 1, 2. 3, 12 30, 60, 600, | ExcetPolish 0.7¢
ML231B 2.10 TAA550 0.50 | TDA2020 4.60 | 600V 3.50 1200, Fire Extinguisher 840g
ML232B 2.10 TAA570 1.99 | TDA2030 2.78 | 25A50V 2.05 ACVolts: 3,6, 15,60, 150, 300, 600, 900, 2.80
ML237B 2,30 TAABI1A12  3.50 | TDA2140 5.90 | 100V 2,25 DC Curr: M/A 0,06, 06, 6,60, 600,3000 | YideoHead Cleaner 0.88
NE555 0.25 TAASIIBI2  2.88 | TDA2521 4.10 200V 2.40 AC Curr: M/A 0.3, 3, 30, 300, 3000 SoldaMop(Std) ~ 0.72 “packed with ange of
C-mos555  0.88 TAA630S 3.90 | TDA2523 3.80 | 400V 3.20 DC Resistance: 0.2, 5, 50, 500, 5000K | SoldaMop (L/Gauge) - | "Llie Gy etrated price 65p per copy includes
NES56 0.80 TAAB61B 1.70 | TDA2530 2.70 | 600V 3.95 level dB - 10 to +12 Additional p&p on above | 30 credit note, special offers sheets, order
SAA1024 5.35 TAA700 2.80 | TDA2540 3.80 pap form and prepaid envelope
SAA1025 8.40 TAAB40 3.38 | TDA2541 3.80 | FSD Supplted with rechargeable bat- 0p
SASS60A 2.50 TAD100 2.80 | TDA2560 3.50 | 60 x 46 x 35mm teries
SAS560S 1.85 FMFILTER 1.20 | TDA2571A 2.50 (»SO#AA Price £12.00 incl of p/p & VAT
SAS570S 1.85 TBA120A 1.00 | TDA2581 3.20 | (-100x.
SAS;S 2.85 AS,S,SA,SB 1.20 | TDA2590 3.20 | 0-5004A [ FUSEHOLOERS . | [ ____NiCapD ]
SAS590 2.82 Q,T.U UQ 1.32 | TDA2591 2.98| 0-1mA 20mm Panel Mounting 0.28 Brand new 3 channel pen | Universal Ni-Cad char- SWITCHES
SC9503P 1.10 TBA120B 1.30 | TDA2533 2.98| 0-5mA 20mm Chassis Mounting recorders complete with | ger, charges PP3AACD = - P
SL432A 4.00 TBA231 1.45 | TDA2610 3.20| 0-10mA 0. (:hartssparestkvtoFullsprﬁc Price £5.00 SPDD?:?}\?; gg: ;géevw :g:
SL9mB 5.20 TBA281 2.65 | TDA611A 1.9410-50mA ) . (e [EPEEe S Gl y
Slo178 625 TBA9S 1.20 | TDA2641 2.90] 0-100mA e e i > | bargain £40 +£10 pap plus DPDT-6TAG 8Sp  3p4W  40p
SL1327Q 1110 TBAE0Q  1.50 | TDA2680 3.401 0-500mA 0.12 | 5% VAT (Coff des - 4on
SN76003N 2.44 TBA400 2.30 | TDA2690 3.50| 0-1A 1 3
SNoeots 190 TBAs10 280 | TDA3s0AB  2:60] 0-2A Carline/4inholder 0-10,] -
- Integral 13A plug - 1 metre
SN76023ND  2.90 TBA510Q 2.60 | UPC554C '-gg 0§5v ac [ BUZZERS | Iea%gwalth 35% gack plug 1o 10+ 400+ 1000-
SN76033N 2.45 TBA520/Q 1.60 | UPCS57H 0.90 0-50 SOLID STATE A ) 45.04.5v 400 M/A s0p asp asp 30p
SN76110N 1.12 TBA530/Q 1.30 | UPCs66H 2.95) 0-300V AC 6v and 12v - 80p each
SN76115N  2.00 TBAS40/Q  1.40 | UP575C2 3.20| 's" i PRICE: £3.00 (p&p 50p} gyofeupiooim/A 58p  S2p 43 40p
SN7613IN_ 165 TBASSQ 1.2 | UPCI018C  1.40] VU! e et 2350 por 10, £4.50 por 100; £30
SN76226ND  1.80 TBASGOC  1.70 ALL - £5.00 Carrlage-45p por tranelorm e 000 | o per T
SNT76227N 1.10 TBAS60CQ  1.40 EACH i4"  Quick Bloxf.55100. 150, 250mA  £1.30 2 ')
1,1.25,1.5,2,2.5.3,10,15 p. 174" Time Delay. 100mA EUROPEAN ADAPTOR!
| ICSOCKETS | O [ VOLTAGE QN _LED's ] £3.50 150mA £2.28 250, 300, 500, 600, 750, 850mA £1.84 TheseveryhighqualityBritishmadetwopinEuropeanadaptorsare
9 15 25 | WLECTIETTEN | Smm 125.1.9.1.6, 2A, E134.26A 0.15, G, 6A £2.82 20mm Quick ideal for driving Radios, cassette recorders, TV games, calculators
8pin 0.08 0.70/10 MALE way way way red-10p 10/"k Blow. 100,125,160, 200,250, 315,400, 500, 630, B00MA, 1, 1.25, etc The adaptors fit in the UK shaver socket
14pin 0.10 0.85/10| Solderlugs 0.80 1.05 (60| 78L06  30p | green-13p 10/1.00 | 16,2 25 315, 4,5 6.3A, 40p. 20mm Time Defay 100, 125, REF Voltage  Current 1+ 10+ 100+
16pin 0.11 1.00/10| Anglepins 150 210 250| 78L12  30p | yellow-13p 10/100 160, 200mA £1.80 250, 315, 400, 500. 630. 800mA £1.00. 1, EOB 4.5V 200m/a 50p 45p 32p
i8pin 0.14 1.80/10| FEMALE 78L15  30p | Smm 1.25,1.6,2,2.5,3.15,4,5,6.3A85p. 1" mains. 2,3,5,7, 10, 13A EMa oV 00T €100 30p 55p
22pin 0.21 1.95/10| Solderlugs 1.05 1.60 2.00| 7805 58p | red-10p 10/85p 85p EO9 &Y 400m/a £1.50 £1.25 85p
24pin 0.25 2.25/10| Anglepins 1.65 2.15 2.90| 7812 S8p | green-13p 10/1.00 | Manufacturers please note - we can offer very Postage & Packing: 45p per adaptor or £1.60 per 10; £4.50 per 100
28pin 0.30 2.7%/10{ COVERS 085 0.80 0.80| 7815 S5p | yellow-13p 10/100 | competitve production quantities of 20mm Quick Blow & 1,000 off gty price on application)
40pin 0.34 3.10/10 . tM317K-3.50 Time Delay range - apply for quotation.
| LM317T-90p
ORDERING: All components are brand new and to full specification. Please add 45p
MARCO TRADING (DEPT RW8) postage/packing (unless otherwise specified) to all orders then add 15% VAT to the total.
The Maltings, High Street Either send cheque/cash/postal order or send/telephone your Access or Visa number.
Wem Shrops’hire SY4 5EN Official orders from schools, universities, colleges etc most welcome. (Do not forget to
Tel: 6939 32763 - Telex: 35565 —— send for our 1984 catalogue - only 65p per copy. All orders despatched by return of mail
- !
61z O q NEW RETAIL 1000 sq.ft. shop now open Mon-Fri 9.00:5.00. Sat 9-12.00
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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
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New from Thurlby is a 15V
4A version of the PL Series of
laboratory bench power sup-
plies. Designated the PL154,
the new supply operates in
constant voltage or constant
current modes from a few
milliamps to 4 amps con-
tinuous.

A new feature is switchable
current limit delay which
makes peak currents up to
7 amps available to circuits
with fluctuating loads.

Twin digital meters give a
highly accurate display of
voltage and current levelstoa
resolution of 10mV and 1mA
respectivly.

Remote sense terminals

are provided to allow preci-
sion to be maintained at high
current, and a separate dc
output switch enables vol-
tage and current levels to be
set before connecting the
supply to the load.

The PL154 is part of a wide
range of digitally metered
bench power supplies from
Thurlby  which includes
single, dual and triple output
models.

The PL154 is available from
Thuriby Electronics Ltd and
their distributors. Price in the
UK is £145.00 plus VAT.

Thurlby Electronics Ltd, New
Road, St Ives, Huntingdon,
Cambridgeshire PE17 4BG.
Tel: 0480 63570

DOT MATRIX
EVALUATION SYSTEM

A Dot Matrix Evaluation
System now available from
Lascar Electronics is claimed
to save hundreds of man-

hours and thousands of
pounds in development costs.
It allows use of Dot Matrix
Displays by users without
specialised microprocessor
knowledge.

The system is available at a
special offer price 0f£49.95 (+
p&p and VAT) and comprises
a 16-character line display
complete with bezel and
panel mounting kit, a microp-
rocessor-based controller
module, inter-connecting
cable and a full instruction
manual. A 5V dc supply is all
that is required to have an
LCD Dot Matrix Display sys-
tem up and running in
minutes.

The controlier module con-
tains a pre-programmed
EPROM which contains the
initialisation programme plus

15 standard ‘messages’. On-
board hexadecimal and prog-
ramme switches allow custom
messages and programmes to
be developed. These can then
be saved, either by
implementing a ‘power down-
mode’ or by reprogramming
the EPROM.

Expansion of the system is
easily attained as all controls,
data lines etc are brought out
to a32 way double-sided edge
connector.

The programme messages
can also be switched to the
display by contact closure or
open collector transistor
output.

The EVAL-1 Evaluation sys-
tem will allow many potential
new users of Dot Matrix
Displays to fit them to their
instruments in the minimum
time and cost.

Lascar Electronics Ltd, Mod-
ule House, Whiteparish,
Salisbury, Wiltshire SP5 25J.
Tel: 07948 567. Telex 447876.

A INALS

Oxley has extended its
range of insulated terminals
to include both stand-off
and lead-through versions
designed to provide optimum
sealing against gasses and
liquids.

These new components,
known as CEEL" terminals,
differ from the standard Barb®
range by having an enlarged
middle section to the spill and

4 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

a silicone rubber sealing ring

recessed into the PTFE
insulator bush.
After assembly, this

enables increased pressure
to be applied to the silicone
rubber and the chassis to
ensure a gas-tight seal.

CEEL"® terminals are avail-
able in 5A and 15A versions
with rated voltages of,
respectively, 3KV and 4KV,
and mounting hole diameters
of 3.96mm and 6.35mm.

The spills are precision
formed from brass and are
finished with heavy silver
plating.

Assembly is easy and rapid
and is effected by inserting
the bush into the mounting
hole and then pressing the
metal spill firmly and slowly
into the bush until the posi-
tive detent action locks the
assembly in place.

Simple tools are available
to facilitate this operation.

Leakage rate of correctly
sealed terminals is less than
102 microlitres per second of
helium at one atmosphere
differential pressure at 20°C
ie 15lb per square inch.

CEELR terminals meet the
56 day damp heat climatic

category of I|IEC68 (IEC68:
55/200/56).
Operating temperature

range is -55°C to +200°C.
Insulation resistance is
greater than 2 x 10° megohms.

AUGUST 1984



?$
oW sﬁvﬁ}

mf/{ﬁ),j .

STATE INDICATORS

A range of wide angle
viewing press-fit solid state
indicator lamps, the SSI/5
seriesis available from Oxley.

Approved for  military
applications against
DEF/STAN 59-61/90/195, these
lamps are available in red,
green and amber versions.
They are ruggedly con-
structed and feature the
patented Barb® self-locking
body outline which allows
rapid assembly to panels drii-
led with 5Smm holes.

They are supplied with high
dispersion grade PTFE
bushes; the bush together
with the self-locking moun-
ting providing an excellent
seal tested to one atmos-
phere (15 pounds per square
inch equivalent to 33.5 feet or

10 metres of sea water) with a
leakage rate of less than 1
millilitre per hour under stan-
dard laboratory conditions for
sealing  against gasses,
vapours and liquids.

Terminations can be either
tin-lead or silver piated and
versions with a black PTFE
bush and black anodised alu-
minium bodies are available
for improved visual contrast.

Nominal operating current
for the red lamps is
20 milliamps and for the
green and amber versions:
40 milliamps.

Nominal luminous intensity
is 1.4mcd for the red lamps;
1.5mcd for the green and
amber lamps.

Oxley Developments Co Ltd,
Priory Park, Ulverston, Cum-
bria LA129QG. Tel: 0229 52621.

WEST HYDE!

Problems of heat dissipa-
tion can be particularly hard
to solve on small electronic
instruments, where forced
ventilation is impractical, and
external heat sinks both mar
the aesthetic appearance of a
product, and add significantly
to the cost. Two new case
ranges from West Hyde meet
this problem head on, and
incorporate heat dissipation
properties into the case
bodies themselves.

The first type of case is
panel-mounting to DIN stan-
dard 43700 dimensions.
Lengths of U-shaped alumi-
nium extrusion are linked
together in a number of ways
to produce cases in twelve
standard sizes. The use of an
aluminium profile results in a
case with an ideal
strength/weight ratio, and
allows several useful features
to be designed in.

As well as slots to carry
PCBs or chassis, the extru-
sion includes T-slots to
accept nuts or hex-head bolts
with which hot components
such as plastic-package
semi-conductors can be
mounted. Further external
slots take rotating fixing
pawis, which allow an instru-
ment to be installed in a panel
entirely without access at the
rear.

PRODUCT NEWS

The West Hyde DIN case
has a semi-matt black epoxy
powder paint finish to assist
heat radiation, and a clip-in
front panel concealing all
assembly screws.

The second case range is
intended for free-standing or
wall-mounting applications,
and is formed from a hollow
extrusion in various sizes and
lengths.

Being made from a single
extrusion, the ‘Sink Box’ has
extreme rigidity and is
inexpensive to produce and
simple to assemble.

As well as two rows of
internal PCB slots, the extru-
sion incorporates a row of
deep fins on one face around
a central T-slot, to maximise
heat dissipation. Two further
T-slots on the opposite outer
face allow brackets to be
fitted for wall mounting, belt
mounting, or to attach the
Sink Box within a second
enclosure.

The case has a black ano-
dised finish as standard, with
matching aluminium end
panels and optional moulded
nylon bezels.

Both these ranges are avail-
able ex-stock from:

West Hyde Developments
Ltd, Unit 9 Park Street Ind
Estate, Aylesbury, Bucks
HP20 1ET. Tel: Aylesbury
(0296) 20441

FOR SOLDERING |

Now available in the Clima-
vent range of soldering fume
extraction equipment are
low-cost suction adaptors
which can be attached to
conventional soldering irons
for efficient extraction of
fumes at source.

Introduced as a cost-saving
facility, these attachments
will allow industrial com-
panies to make full use of
their  existing  soldering
appliances when installing a
fume extraction system. The
range of adaptors available
covers all known makes of
soldering irons.

The metal suction nozzle of
the Climavent adaptors is
positioned on the soldering
appliance to remove solder-
ing fumes atthe point of work,
for optimum operator protec-
tion. The fumes collected at
the nozzle are transferred by
a lightweight tubing connec-
tion to high velocity extrac-
tors in the fume extraction
system.

AUGUST 1984

Solder fume extraction sys-

tems can be supplied by
Climavent Ltd to suit any
factory layout for the protec-
tion of from two to 450
operatives. Based on a high-
vacuum suction ring main
arrangement with tubing con-
nections to each soldering
appliance, the systems will
ensure that the presence of
colophony (solder/flux
fumes) within the operator's
breathing zone is undetect-
able.

Available from:

Climavent Ltd, 326 Haydock
Lane, Haydock Industrial
Estate, St Helens, Merseyside
WA11 9UY. Tel: 0942 726164

Now available from M M
MICROWAVE Ltd, a member
of the Micro Metalsmiths
Group of Companies, is anew
fully illustrated shortform
catalogue detailing their
extensive range of wave-
guide filters.

M M Microwave design,
manufacture and test a wide
range of radar and tele-
communications components

and sub systems. The com-
pany is approved to Defence
Standard 05-24 and facilities
include a fully equipped
research and development
department and a compre-
hensive computer aided
design library.

This allows engineers to
optimise design without hav-
ing to evaluate prototypes. In
addition, high precision com-
puter controlied machining

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 5



This year Ambit will stop being Ambit. And
become Cirkit.

Cirkit is more than just a change of name. It
means a better service for you. Faster delivery.

A bigger range of the best and latest
products with well over 10,000 different items
available.

Everything for the home and industrial user.

A whole new Cirkit range of constructional
kits, graded for the student, expert and
enthusiast.

Modules to build for everyone.

Cirkit is a go ahead company that belleves in
giving service to its customers.

There’s a technically skilled staff to help you.

We keep in touch with the manufacturers
and we know what'’s going on.

As soon as new products are available, Cirkit
has them.

Cirkit means a bigger catalogue. A better
company to deal with.

And a wider than ever range of products
that’s growing all the time.

For you, Cirkit means a bigger stock and
better service.

For further information send for our latest
catalogue or visit one of our three outlets at:

200 North Service Road, Brentwood, Essex,
(CM14 4SG; 53 Burrfields Road, Portsmouth,
Hampshire, PO3 5EB; Park Lane, Broxbourne,
Hertfordshire, EN10 7NQ.

To: Cirkit Holdings PLC, Park Lane, Broxbourne, Hertfordshire.
I enclose 80p. Please send me your latest catalogue and 3x£1 discount vouchers!
] If you have any enquiries please telephone us on Hoddesdon (0992) 444111.

Name
Address

Telephone

Cirkit

Bigger Stock. Better Service. REWS

Areaof Special Interest

— 1

naime

Computer Products
A complete range from Connectors to
Board Level product

b

C12 Computer Cassette 2100012 0.55
BBC to Centronics Printer 03-10019 7.25
BBC to 25 way D Male 03-10021 4.50
25 way D Socket 10-25200 1.90
25 way D Plug 10-25100 1.30
Cover for 25 way D 10-25322 093
20 up Eprom Eraser 40-82100 3125

Z80 A Industrial Controlier
6802 Industrial Controller

6502 Industrial Controller 40-65020 49.95
Z8 Basic/Debug Controller 41-00904 50.00

Nicad Batteries & Chargers

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.

40-82000 49.95
40-68020 49.95

19 1049
AA 12V 500mAH 0112004 080 074
‘C 12v 2.2AH 01-12024 235 199
D 12v 40AH 01-12044 3.05 2.85
PP3 84V 110mAH 0184054 370 350
CH1/22 PP3 Charger 11mA for 16 hours
0100159 430
CH8/RX Multipurpose Charger
0102204 9.40

Will recharge AA, C, D and PP3 size cells
with automatic voltage selection. Will
recharge following combination: 6xD,
6xAA, 6xC,2xPP3,2xD+2xC,
2xD+2xAA,2xD+1xPP3,2xC+2xAA,
2xC+1xPP3,2xAA+1xPP3.

Battery Adaptor 01-12001 096
Sold in pairs: one to convert AA size to C
size and one to convert C to D size. Both
may be used together to convert an AA to D
size.

Semiconductors

Linear IC’s

LM301AN DIL version 6103011 044
LM308CN DIL version 61-03081 0.65
LM311CN  Popular comparator 6100311 0.46
LM324 Low power quad op amp 6103240 0.67

LM339N  Lowpower quadcomparator 6103390 0.68
LM346 Programmable quadop amp 6100346 3.72
LF347 Quad Bi-FET op amp 6100347 1.82

LM348 Quad 741 type op amp 6103480 1.26
LF351 Bi-FET op amp 6103510 049
LF353 Dual version of LF351 6103530 0.76
LM380ON W AF power amp 61-00380 1.00
NES55N  Multi-purpose low cost timer 6105550 0.45
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NE556N

UAT741CN
UAT47CN
uA748CN

HA1388
TDA2002
ULN2283
MC3357

ULN3859

LM3900
LM3909N
KB4445

KB4446

ICM7555

TK10170
HA12002

HA12017

MC14412

=

Dual version of the 555
DIL low cost op amp
Dual 741 op amp

741 with external frequency
comp

18W PA from 14V
8W into 2 ohms power amp
1W max. 3-12V power amp

Low power NBFM IF system
and detector

Low current dual conversion
NBFM IF and detector

Quad norton amp

8-pin DIL LED flasher

Radio control 4 channel
encoder and RF

Radio control 4 channel
receiver and decoder

Low power CMOS version of
timer

ICLBO38CC Versatile AF signai generator

with sine/square/triangle
OPs

5 channel version of KB4445
Protection monitor system
for amps, PSUx, TXs etc

83dB S/N phono preamp
0.001% THD

300 baud MODEM controller
(Eduro/US specs)

61-05560
61-07411
6107470

0.50
0.22
0.70

6104780
61-01388
61-02002
61-02283

0.40
2.75
1.25
1.00

61-03357 2.85

61-03859
61-39000
61-39090

2.95
0.60
0.68
6104445 1.29
61-04446 2.75

61-75550 0.98

6108038
61-10170

9.50
1.87
61-12002 1.22
6112017 0.80

61-14412 6.85

for a bett

BC309
BC327
BC337
MPSA13
MPSA63

1310
176
3SK51
35K88

TIP31A
TIP32A
VNG66AF
IN4001
IN4002
IN4148

Complement to BC239
Driver/power stage
Driver/power stage
NPN Darlington

PNP Complement to
MPSA13

JFET for HF-VHF
JFET analogue switch

Dual gate MOSFET-VHF amp
Dual gate MOSFET-Ultra lo
noise

Output stage

Complement to TIP31A

VMOS Power FET
Rectifier diode
Rectifier diode

General purpose silicon

58-00309
5800327
5800337
5804013

5804063
5902310
5902176
60-04051

60-04088
58-15031
58-15032
60-02066
1240016
12-40026
12-41486

Silicon Controlled Rectifiers
BRY55-100 100V .8A

C106DI 400V 4.0A

C122D1 400V 8.0A

3mm Diameter LEDs
V178P Red

V179P Green

V180P Yellow

5mm Diamneter LEDs
CQY40L Red

CQY72L  Green

CQY74L  Yellow
Infra-Red LEDs

CQY99  Emitter

BPW41 Detector

Tri Colour LED

V518 Orange-Green-Yellow
Capacitors

52-55100
5200106
5200122

1501780
1501790
15-01800

15-10400
15-10720
15-10740

15-10990
15-30410

1505180

0.08
0.13
0.13
0.30

0.30
0.69
0.65
0.60

0.99
0.35
0.35
0.95
0.06
0.07
0.05

0.50
0.70
1.45

0.15
0.16
0.18

0.12
0.15
0.15

0.56
151

0.60

Z80A Popular and powerful
8-bit CPU
Z80AP10 2 port parallel input/output
Z80A CTC 4 channel counter/timer
Z8671 28 Micro comp. and Basic
61163 16K (2kx8) CMOS
RAM 200nS
261326 32K (4kx8) quasi
RAM 350nS
41162 16K (16kx1) 150nS
2764 64K (8kx8) 450nS
2732 32K (4kx8) 450nS
Voltage Regulators
7805 5V 1A positive
7812 12V 1A positive
7815 15V 1A positive
7905 5V 1A negative
7912 12V 1A negative
7915 15V 1A negative
Transitors
BC182 General purpose
BC212 General purpose
BC237 Plastic BC107
BC238 Plastic BC108
BC239 Plastic BC109
BC307 Complement to BC237
BC308 Complement to BC238

Microprocessor & Memories

26-18400 3.40
26-18420 2.95
26-18430 2.90
26-08671 17.50

2636116 6.68

26-06132 15.00
2624116 1.59
2602764 9.50
2602732 5.70

217-78052
27-78122
27-78152
27-79052
27-79122
27-79152

0.40
0.40
0.40
0.49
0.49
0.49

5800182
5800212
5800237
5800238
5800239
5800307
5800308

0.10
0.10
0.08
0.08
0.08
0.08
0.08

Aluminium Electrolytics Radial PCB

Mounting
10u 16V
47u 16V
47u 25V
400 63V
470u 16V
Tantalum Beads
1uf 35V
10uf 16V
4uf 63V
47uf 16V

05-10606
0547606
0547607
0547705
0547706

05-10501
05-10601
05-47601
0547602

Pack of 4

024
0.28
0.28
036
0.48

0.18
0.28
0.45

0.92

er service.

Monolithic Capacitors
Pack of 3
In 0410204 0.39
10n 04-10304 0.42
100n 04-10404 0.45
Low Voltage Disc Cermaic
Pack of 5
In 04-10203 020
10n 04-10303 020
Polyester (C280)
Pack ot 3
10n 04-10305 0.18
47n 0447305 024
100n 04-10405 0.24
470n 0447405 0.51
1uF 0410505 0.66
R F Components
Filters
CFU/LFB CFW/LFH SERIES
Miniature 455kHz filters. I/P and Q/P
impedance 2K.
-6dBW -40dBW
LFB6/CFU455H 6kHz 18kHz 1645512 195
LFBI12/CFU455F  12kHz 26kHz 1645515 1.95
LFH6S/
CFW455HT 6kHz 14kHz 1645525 2.45
LFG12S/
CFW455FT 12kHz 22kHz 1645528 245
CFM2455A Mechanical IF Filters for
455kHz 1945530  0.77
Crystal Filters 2 Pole Types
10M15A 10.7 Centre Freq, 2010152 2.10
10MOSAA 10695 Centre Freq. ~ 20-11152 349
Inductors

We offer the complete Toko range of fixed
and variable inductors. Over 500 coils from

audio to V.H.F. See catalogue for details.

Soldering Irons (Antex)
CS240 Iron 240VAC 17 Watts 54-22300
X5240 Iron 25W 240V High heat

capacity 54-22500
SK6 Presentation pack of one

X5-240 with ST4 stand 5422510
MLXS  Handy 12V 15W soldering

iron complete with

crocodile clips and solder 54-20004

520

5.40

720

5.60

Please add 15% VAT to all advertised prices

and 60p post and packing. Minimum order
value §2 please. We reserve the right to vary

prices in accordance with
fluctuation.

market




facilities maintain tight toler-
ances for critical applica-
tions, and sophisticated
fabrication and evaluation
techniques guarantee per-
formance to the highest spe-
cifications.

The shortform catalogue
details bandpass, bandstop
and microwave integrated
circuit filters over the fre-
quency range 2GHz to
100G Hz. Available with
Tchebyshev, maximally flat or
linear phase designs, the
filters cover a wide range of

bandwidth and rejection
values.
The catalogue also

includes diagrammatic refer-
ences for Design Engineers
and a standard filter spe-
cification sheet for specific
enquiry/order information.

M M Microwave Ltd, Ings
Lane, Kirkbymoorside, York,
North Yorkshire YO6 6DW.
Tel: (0751) 31955

ELETEXT AND
RESTEL ADAPTORS

GEC (Radio and Television)
Limited are to relaunch their
Teletext and Prestel adaptors
which not only upgrade a
standard television set into
receiving these functions, but
also convert any television

set into remote control
capability.

Two versions of these
machines have been

developed for the UK and
overseas markets: one which
operates in black and white
and the other which operates
with colour text and graphics.
In addition, the Prestel adap-
tor is available with either
numeric information input or
full alphanumeric capability.

This unique product is
already proving of greatinter-
est to the deaf and hard of
hearing. Not only does it offer
remote control facility, it also
means that for the first time
they can record programmes
with subtitles.

Special arrangements have
been made by GEC with the
RNID to give preferential
terms to registered deaf peo-
ple through the GEC network
of local dealers.

The price of the Teletext
adaptors are: Black and white
text (MRP) £114.80. Colour
£129.30

GEC (Radio and Television)
Ltd, Byfleet Industrial Estate,
2 Canada Road, Byfleet, Sur-
rey. Tel: Byfleet 53134
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BICC-Vero Electronics has
introduced its new range of
‘G’ cases which provide the
latest in soft-line modern
styling and are ideal for
housing peripheral equip-
ment or portable
instrumentation.

They provide all round
accessibility for mounting
components, wiring and
servicing. An integral chassis
forms the mounting plate for
components, front and rear
panels and the cover. The
frontandrear panelsare each
secured through the chassis
by two screws, which do not
intrude onto the panel area
thus there are no unsightly
fixings visible and the whole
panel areas are free for
mounting components.

The cover, which comprises
the top and sides, slides onto
the chassis and fits closely
overthe frontand rear panels.
This is secured in position by
four further screws which
each pass through foot moul-
dings and tighten onto the

RODUCT NEWS

chassis to provide aminimum
of assembly operations. The
cover also forms a cowl over
the front panel, which pro-
tects projecting components
such as switches and pro-
vides a degree of shading for
illuminated components such
as neons and LCDs.

The new ‘G’ cases are
available in three sizes, of
which the largest two can be
supplied with a comfortable
carrying handle. This handie
combines the function of
portability with an adjustable
tilt feature, as it can be folded
back and locked at any angle
to suit the user. The range is
available as standard finished
in epoxy textured paint in an
attractive combination of sea-
foam and bitter chocolate and
a choice of other colours is
available subject to a mini-
mum order quantity.

BICC-Vero Electronics Ltd,
Hedge End Industrial Estate,
Flanders Road, Hedge End,
Southampton SO3 3LG. Tel:
04892 81424/5

e
ROTATOR UNIT

A substantially built rotat-
able mounting with remote
direction control gets the
best out of television, CB or
FM radio aerials, or can be
used to mount security
cameras. Known as the type
200 XL, it is available from
Semiconductor Supplies,
Sutton, Surrey, by mail order
for only £49.45 inclusive.

Television security -
cameras or other equipment
weighing up to 45Kg (100lb)
can be mounted and rotated
by mains power over 365
degrees. Speed of movement
is one revolution per 65
seconds. The weatherproof
case is made of metal cas-
tings.

Dimensions: Rotator — 290 x
120 x 150 mm (h x w x d).
Control box — 80 x 197 x 160
mm.

Semiconductor Supplies
International Ltd, Sutton, Sur-
rey. Tel: 01-643 1126

5w
B, b

AND HOUSINGS

Now available from BICC-
Vero Electronics is its Finclik
range of push-on/tab con-
tacts and housing for applica-
tions in the domestic
appliance and automotive
industries and for use by
business, gaming and ven-
ding machine manufacturers.

The Finclik system consists
of reeled 6.3mm receptacle
and tab contacts and a range
of nylon male and female
housings. The contacts are
machine applied to wires and
then inserted into the hous-
ings from the rear. An integral
spring lance latches behind a
shoulder in the housing and
prevents ‘backing out’.
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The contacts are available
in brass, tin plated brass and
phosphor bronze as required.
Wire sizes accommodated by
the receptacle are 05 to
2.5sq mm and 3 to 6sq mm.
Wire ranges covered by the
tab are 0.75 to 2.5sq mm and 3
to 6sq mm.

The male and female hous-
ings are in nylon 6/6 and have
amelting/distortion tempera-
ture level of 105°C. They are
available in single, 2, 3, 4, 6

and 8 way versions for free
hanging applications.

The 6 and 8 way sizes are
also available in board moun-
ting versions.

The entire system is readily
available ex-stock and has
been enthusiastically
received in the market place.

BICC-Vero Electronics Ltd,
Hedge End Industrial Estate,
Flanders Road, Hedge End,
Southampton SO3 3LG

OMPAC
D ANER

Bib announce the introduc-
tion of their first accessory
product forthe Compact Disc,
which is a cleaning kit, com-
prising a bottle of special
formula cleaning liquid,
applicator cloths and a spe-
cial purpose high quality cha-
mois leather polisher. All
these items are packed in a
convenient storage wallet for
dust free protection.

Bib recommend regular use
of this product, as essential to
maintain high quality produc-
tion of C-D discs. It is neces-
sary to keep the surface of
Compact Discs free from

finger prints, dustand dirt and
other contaminants, as these
prevent the laser optical sys-
tem operating correctly,
resulting in distortion and
poor performance.

Bib also state that the same
kit is suitable for cleaning
video laser discs.

Attractively packaged in
fully descriptive blister card,
this kit has a recommended
retail price of only £299
including VAT.

Bib Audio/Video Products
Limited, Kelsey House, Wood
Lane End, Hemel Hempstead,
Herts HP2 4RQ. Tel: (0442)
61291
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PORTABLE 1 GHZ
FREQUENCY COUNTER

Fieldtech Heathrow
announces the arrival of a
new 1 GHz frequency counter
designated the Sencore
FC71. The FC71 meets the
demands for portable fre-
quency counting applications
for avionics, broadcast, two-
way communications, and
general servicing.

The FC71 is the first, port-
able, 1 GHz frequency coun-
ter to provide consistant
longterm accuracy measure-
ments for more than 9 hours
on one battery charging. The
FC71 uses aunique method to
hold 0.5 part-per-million
accuracy (0-40 degrees C) all
the way to 1 GHz.

The instrument allows
accurate measurements
wherever needed: e.g. Broad-
cast towers; 2 way radio
repeater stations; aircraft for
testing of nav/comm equip-
ment. It's the first portable
counter that’s really practical
because it provides the
technician or engineer with a
full day's testing on one
battery charge.

The FC71 provides extra
tests not found on other

counters. Its single-input Fre-
quency-Ratio calculator tests
frequency multiplier and
divider stages. Sencore’s
exclusive Crystal Check func-
tion tests any crystal for
fundamental frequency
operation.

The FC71 can be used as a
‘talker’ for any |EEE 488 Bus
system, allowing its fre-
quency measurements to be
sent to a computer. The FC71
sends its full 8-%2 digit fre-
quency readings down the
bus, along with the correct
range labels: Hz, KHz, MHz, or
multiply or divide symbols for
the ratio function. All FC71s
come equipped with a special
connector on the back that
mates with the Sencore IB72
|EEE Interface Bus Adapter.
The [B72 contains all the
circuits necesary to interface
the FC71 with the |EEE 488
bus circuits.

The FC71sells for only £640.

Fieldtech Heathrow Limited
Huntavia House

420 Bath Road

Longford

Middlesex

UB70LL

Tel: 01 897 6446.

REGULATORS K
GOTHIC CREL

The MC78TOO series from

Motorola is a new family of

three terminal, 3.0A positive

voltage regulators available

in a range of output voltages

from 5V to 24V. Gothic Crellon

. are now able to supply the

. improved

f
i
|

range ex-stock.

Besides being offered in a
wide variety of voltage
options, these devices offer
performance
characteristics over existing
regulators with superior load
and line regulation, output

voltage tolerance and ripple
rejection specifications.

Additionally, these devices
are specified for thermal reg-
ulation which is an indication
of the careful thermal layout
of the IC and the integrity of
the die bond to the package
heat sink.

These monolithic devices
employ internal current limit-
ing, thermal shutdown and
safe-area compensation. The
series is offered in both metal
and plastic packages and in
two operating temperature
ranges.

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 9
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COMMUNICATIONS

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

ch SPECIAL OFFERS E INSTANT  FINANCE AVAILABLE TO ALL

LICENCED AMATEURS SUBJECT TO STATUS.
VIA LOMBARD TRICITY + N-WALES TRUST

PART OF OUR EXTENSIVE

— BEST BUYS

@TRANSCEIVERS & RECEIVERS Buvs ACCESSORIES RANGE ON OFFER Pap
Kenpro handheld 140-150 MHz 2 watts H/Power out 500mhz 7 Digit Mini Frequency Counter .. ...£59.98 £2.00

l includes Nicad pack & charger............................. £159.95 £2.00 40mhz 7 Digit version of above £39.98 £2.00

ALL AVAILABLE KENPRO ACCESSORIES IN STOCK Spring Silly Price Rotator Offer 50KG - Kopek Straight Through Rotator.......... £38.95 £2.00
Hamaster FM 2025-25w 2mtr mobile £4.00 Oskerblock SWR 200 maximum power 2kw. Normal price £59.95
FDK Palm |I-Ex Demo 6CH 2mtr H/H .. £2.50 —35-14AMHMHZ ONIY oo ettt £39.95 £2.50
FDK Palm II-Ex Demo 6CH 70cm H/H. £2.50 -
Blazetone FM200-15w 2mtr PRT Shift £3.00 Phone for special 70cm packages
Century 210-AM-FM~SSB Digital .

B Lisw soeitor 0500 Sa—— FT708R FT-790R 1W/200mw multimode
Kenwood/Trio TR3500 UHF/H/H ...... ~£199.00 £250 1W/200mw All the features of the FT-290R on 70 cms
Kenwood/Tno TR 7950 45W Mobile..... ..£319.00 £5.00 FM 0I’tab|e Incredible value at

veg\b\' car50 £189 7 o £259
S COMPLETE == 10 memories CMS|
10 METRE FM o=

— Keyboard entry JOIN THE INTEREST ON 70!
. A must at only

UNMODIFIED  £33.00
with RPT shift £58.00.

1 Il TRED
%E?_____ rT ‘;* 10-FM?

All  parts available & . STOP PRESS =
seperately HURRY  “0 Come and see T o
ONLY 30 left! Some  Complete mod kit for LCL 2740 DNT the FT736 - FT730 70cm 10W FM mobile
seconds available, M40 inc 2 x XTALS, 2x ¢'s XTAL filter i FULL YAESU RANGE ALWAYS
please phone full instructions @ £12.95 inc post. fantastic! IN STOCK + MATCHING ACCESSORIES
ANTENNAS — REMEMBER IT'S THE ANTENNA THAT MAKES THE STATION!
Sun KG-144 Triple 5/8 BaS€..........vrosocrorrr, £29.95 £300 EXCELLENTRANGE OF 70cm MOBILE + ANTS IN STOCK
Hoxin 8/8 Mobile 88.............. _SPECIAL £16.50 £2.00 2mtr HBACV.............. £6.99 £200 Jaybeam i stock
Sun Double 5/8 KG5 Mobile. .SPECIAL£11.50 £2.00 70cmHBICV ........... £5.99 £2.00 FREE
Hoxin DC Grounded..............c...c....... SPECIAL£10.50 £2.00 10mtrHBICV.............. £29.50 £3.50 Advice on your Antenna
requirements
/ BRAND NEW CCTV CAMERA REVCO RS2000 MKI & Il GEMSCAN 70 THE NEW PORTABLE
e\ Made in USA ANTENNA THEY
y/ The Scanner d Why Wait? ARE ALL :
r, General you can BUY Listen NOW! T ENNE h
S » Ele";:: TALKING ;
~ RWC EXCLUSIVE L o7 ABUm B
" |deal Amateur TV/Slow Scan 4 sUERCTURE
* 240v AC 50hz 625 Line * 70 Memories :
* BNC Video Output * AM-FM (Narrow Band) > Du%to tl_ncreased
* Top Quality Professional Unit *60-179mhz  Continous (depending on production = )
* Choice of Lens Model) + 380-520mhz 2Meter Travelling Jim
* 12 months Warranty * Modifyable 60-520mhz continous (Out | Now Only
* Ideal Internal Security (without Lens) Soon) £7.95
ONLY £79.00 P&P £3.00 * Large Clear Red LED Readout £1.00 Post /
(Normal Retail over £200.00) * Push Button Keyboard (No plastic Fitm) & Packing. \\6“
Choige of Lens from £20.00 Limited Quantity | * Various Models at Prices to suit your | .. oo N
Avaitable Pocket you will be happy kit
"\a‘ with your Travelling available
MAIN DISTRIBUTOR FOR From ONLY £259.00* P&P £3.00 Jim, ifyou are not @ £4.75
GW MORSE KEYS Xom: can r?\;vq:gth;e +75p
* Solid B Polished) ‘made in GW LAND’ | (*Depending on coverage Required) plennaiyyinin
o rass (Polished) ‘made in GW * GAS-FET Front End Model Availble days) for full refund. &%~ 7 P+P ’
" Solid Slate Base -, 80 vy DG + Mains PSU Built In Overseas customers welcome.
'F:FFSORaI ?agl Sign \) us many many more facilities We speak German & Japanese.
ate Avallable. RWC HAVE THE TECHNOLOGY!! :DTPO”/ Etxfor:, no p’é’b'.em- in
ONLY £34.50 Plus NOW, listen to all sorts hoeiﬁsseore ephone during working
SAE Details £2..50 PP of interesting activities!
Dealers wanted 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 re%uirements.Part exchange welcome.

Please send a SAE for any information you require and our latest s/h list. Full demonstration facilities. .
Please visit our shop, Junction 3, M5, 2 mins along the A456 towards Birmingham. We promise your visit will be worthwhile

10 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement AUGUST 1984
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MULLARD POWERMOS

Gothic Crellon are now
stocking a range of Mullard
POWERMOS devices (BUZ
Series) in both plastic and
metal international standard
packages offering high cur-
rent and voltage stability.

Typically POWERMOS
offers a combination of fast
switching times and high cut-
off frequencies. Maximum
drain source voltages vary
across the range of devices
from 50V to 500V and max-

imum continuous drain cur-
rent is between 2.5A and 32A.
Maximum continuous power
dissipation is 75W for the
plastic packages (TO-220) and
ranges from 78W to 125W in
the metal range (TO-3).

The POWERMOS range has
been designed for easy con-
nection in parallel toincrease
performance if required.

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

MULTIMETER

A new low-cost LCD Multi-
meter now available from
Lascar Electronics is of
totally British design. A uni-
que feature is the angled
display which makes the
instrument extremely easy to
use, whether hand held or laid
flat on a bench. The elegantly
styled case is moulded in
ABS, making the DP2020
equally suitable for labora-
tory or rugged field use.

Six full functions are avail-
able — dc volts, ac volts, dc
amps, ac amps, resistance
and diode check —a total of 21
measurement ranges.

Complete protection
againstaccidental overload is
built into the meter.

A large LCD readout gives
clear unambiguous readings
and allows over 2,000 hours
use from a standard PP3
battery.

The DP2020 is available
from stock at a price of £24.95
+ VAT. Substantial discounts
are available to organisations
with large numbers of service
technicians.

Lascar Electronics Limited,
Module House, Whiteparish,
Salisbury, Wiltshire SP5 2SJ.
Tel: Whiteparish (07948) 567.
Telex 477876.

.
& TEMPERATURE METER

The model RHT 200 is a
lightweight hand held instru-
ment designed for fast and
easy determination of rela-
tive humidity and tempera-
ture. The instrument covers
theranges 10% to 95% R H and
-10° to +60°C, to a resolution
of 0.1% and 0.1° respectively.
Readout is by large liquid
crystal display (LCD).

The, capacitive RH sensor
consists of a non-conductive
foil which is covered on each
side with a layer of gold.
Temperature sensing is by
semiconductor. Both sensors
are mounted in atubular hand
held probe which is con-
nected to the instrument by
one metre of flexible self-
coiling cable.

AUGUST 1984

Powered by one small 9 volt
battery (PP3 or equivalent)
the RHT 200 is completely
portable and controls are
limited to an ON/OFF slide
switch and another to select
RH/TEMP mode.

To complete the package a
good quality carrying case is
provided which has compart-
ments for the unit and probe.
A mains charger unit with
rechargeable cell is available
if required.

The weight of the instru-
ment and probe is only 300
grammes and the overall
dimensions of the unit and
carrying case are 260 x 145 x
45mm.

Channel Electronics (Sussex)
Ltd, PO Box 58, Seaford BN25
3TB. Telephone: 0323 894961.

Sea o aos aniiolii

REWOR ATIO ':IO.".‘!
R 00D RONICS

Greenwood Electronics has
introduced anew, totally self-
contained rework station, the
Oryx HSR1, which requires
neither external air, nor
vacuum, supply lines.

Designed to be simple to
operate, the HSR1 offers adv-
anced features including sol-
dering/desoldering tempera-
ture selection for different
PCB materials, independent
ON/OFF and earthing control
of the soldering and
desoldering irons and fume
extraction during soldering.
A unique desoldering iron
facilitates quick and accurate
desoldering and avoids the
potential damage to the pcb
tracks and adjacent compo-
nents that can occur with
conventional desoldering
equipment.

The HSR1 consists of five
major units: the TC84 temper-
ature controlled soldering
iron, the unique SR84 vacuum
solder removing iron, the
main control unit and two
demountable magnetic base
safety stands for the irons.

The TC84 is fitted with a
fume extractor. This vacuum
line from the main unitcan be
switched from the TC84 to the
SR84 as required. A compre-
hensive range of long life,
iron plated tipsis available for
the TC84 and interchanging
tips is a simple operation.

The SR84 desoldering iron
is, like the rework station
itself, a new development. It
features a hollow tip which
allows the operator
extremely precise control
over the desoldering opera-
tion and facilitates very clean,
neat reworking. It has been
designed to overcome the
problems associated with
conventional desoldering

equipment - such as burning,
damage to the PCB tracks and
to adjacent components.

The temperature of the tip
can be set to its optimum for .
the type of board being
reworked, a four position
switch control being provided
on the main unit which gives
settings for paper and fibre-
based PCBs. The unique Oryx
design of filters and inter-
changeable tips makes the
SR84 both easy to use and
easy to maintain.

The main unit contains the
temperature selector for the
irons, independent ON/OFF
and earthing switches for
each iron, the vacuum pump
and switched front panel
mounted DIN sockets for foot
control of the vacuum line
and ‘power out’ (12Vdc) for
powering a hand held type P1
PCB drill — available as an
optional extra.

A feature of the main unitis
the independent electrical
control over the two iron
circuits. This allows the HSR1
to be used for soldering only,
desoldering only, or both
operations sequentially. Also,
the vacuum line is only fed to
one iron at atime, a switch on
the front panel controlling its
routing.

Considerable attention has
been paid to safety and the
HSR1 is designed to meet all
the relevant UK and Euro-
pean safety requirements.

Power requirements of the
HSR1 are 240Vac, 140 watts
maximum.

Dimensions are: 305mm (w)
x228mm (d) x 136mm (h). Total
weight is 85Kg. Price. £495
(ex VAT).

Greenwood Electronics,
Portman Road, Reading,
Berks. RG3 1NE. Reading
(0734) 595844.

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement "



ENFIELD ELECTRONICS

208 Baker Street,
Middlesex.

TRANSISTORS

EN1 3JY. Tel:

£$

SEIHEELREERINRY

Enfield,
01-366 1873

855883588585558

74118

740885
74L586
74590

740528
74830
740532
741833

355583535 5885555585%
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$55583358¢8

74L8147

74LS148
74LS151
7415153
74LS154
74L5155
74LS156
T4LS157
7418158
74LS160
74L8161
74LS162
74LS163
7405164
74LS165
74LS166
74L5168
74L5169
74L5170

160p | 7415173
7415174
74L8175
745181
7415183
7415190
74L5191
74L8192
7418193
74LS194
74L8195
74LS196
7418197
7415221
7415240
74L5241
7415242
7415243

7415244
7415245
745247
74L5248
745249
74L5251
7415253
7415257
74L5258
7418259
74LS260
7415266
74L8273
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7415280
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7415290
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CD4035
CD4038
CD4040
[sterTe 3]
CD4042
CD4043
CD4044
CDa04s

CD4093
CD4099
CD4160
CDa161
CD4162
CDa183
CDa175
CD4402

CD4s503
CD4511
CDa512
CD4s514
CD4s515
CD4516
CD4s18
CD4520
CD4528
CD4538
CD4s533
CDa541
CD4555
CD4561
CDas68
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CD4412
CDa419
CD444as
CD4446
CD4a449
CD4501
CD4502
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D CONNECTORS
FEMALE

9way 75p 100p

15 way 100p 1140
25way 140p 195p

D-CONNECTOR COVERS

ZENER DIODES

BZXGIC/1.6 wan: 3V3 3V6 V9. V] 5V6
6Y2. 7V5, 8V2 10V, 11V, 12V, 13V, 15V 18V,
20V 2v. 0V 21V X0V T3V, 36V, 39V, AV,
47V, 56V, 68V, 75V, 82v. 100V, 180V, 200V
16p each
B2YSSC/0.4 wan: 1V3, 2V7. 3V, 3V3, V6, V8
4v3, 4V7, 5Vi SV6, BV2, 7VS 82 9VI, 10V
1V, 12V, 13V, 15V, 16V, 18V, 22V, 4V. 27V
10p each

TURNED PIN
DL Type Price
8 pin 35
14 pin
16 pin
18 pin
22 pin
24 pin
28 pin

LOW PROFILE
D.LL Type Price
8 pin 1

14 pin
16 pin
18 pin
20 pin
22 pin
24 pin
28 pin
40 pin

RECHARGEABLE BATTERIES |
HP2, 1.2v, 40AH
HP7, 1,26y, 500mAH

AAA, 1.2v, 180mAH
PP3, B.4v, 110mAH

LM3311
LM3914
LM3915

]
©

TDA1008
TDA1022

SAA5020
SN76013N295p
TAA6Z21A 290p
TAAG61B 175p
TBA120B 7
TBA120S
TBAI20U

#5788 80s0008

UATZ3C
p 78054
78124
72K
18154
7818A
744

P
251; Rect/stack
Red
Green
Yellow 25p

20p
25p

ALUMINIUM
BOXES

3 x 197 x 9;"
80 x 50 x 25
100 x 65 x 50
100 x 70 x 40
100 x 100 x 40
135 % 70 x 40
135 % 105 = 40
180 x 125 x 65
205 X 155 x

THYRISTORS

104 T05 1A/800v
104p| 2N1539

White 71 x 49 x 25
Bk 71 x 49 x 25
Bk 120 » 80 ~ 35

B0p | Bk 180 x 110 ~ 55

SOLDER
20 sw9. 3 core

Csrbon track, 1 watt log & linear

Dslo Etch resist
£1.10

values:

PRESETS

Pre-set pots | watt

SLIDER POTS

Rsnge
:770522;&‘;(:\:2?;:;“ 00p 60mm track. log & linesr values:
4.7K-2.2MR (singie gang D/P switch) Rsnge Price

Range . Price
90p 5K-500K 80p 50R-4.7MR (mini vent & horiz )

CAPACITORS
CERAMIC 1pF, 2p2, 291 391 3p9, 4p7, 5p6. 6p8, Bp2. 10pF. 12pF. 15pF. 18pF. 229F 21pF, T
39pF, 4pF. 56pF, 6BOF, 820F. 1000F, 120pF, 150pF, 180pF, 2200F. 270pF, 330pF, 470pF. S60pF.

580pF. 820pF. 1000pF, 1n5, |r|s 2n2.3n3 3ng, 4n7, Sn6. 6n8. BnZ. 10nF, 22nF, 47nf, I(XhFSa each
MYLAR: 100V InF 2n2 3n3 4n7. 608, 10n0F 7p each. 15nF, 22nF, TdnF, 47nF 9p each. 68nF,

RESISTORS
High stability, 1 watt, 5%
Range

Price (1-99} (100+)
1R-10MR 2p p
High stability, § watt, 5%
Price (1-99)
3p

Range
1R-10MR

(100+}
1.5p

100nf 11p esch. 20nF 15p. X30nf 18p. 470nf, 20p.
POLYSTYRENE 22pF, UpF ©8pF, B2pF, 1000F, 120pF. 1500F. 2200F, 270pF, 330oF, 390pF.
l7(hF 680pF. B20pF. 1000pF, 1200pF, 1500pF. 1800pF. 20000F, 2200pF, YX0pF, 4700pF, S6000F.

each. uF 33p. 47uF 40p. 6BUF 63p. 220uF 110p.
16V: 2u2. 3u3 20p each 4u?. 6u8 25p sach. 10uF 32p. 22uF 35p. 16V: T3uF 40p. 47uF 60p. 100F
95p. 220uF 105p. 25V: 15uF, 22uF 40p each 47uF, BBUF §0p. 3SV: 0 1uF, 0 220F, 047uF 16p each.
1uF, 1U5 18p aach. 2u2 25p 3ul, du7 20p sach. 6uB 30p. 10uF 40p, 47uF &0p
ELECTROLYTIC Axiel o1 Radial 16V 10uf, 22uF, 33uF 10p sach. 47uF_ 68uF, 100uF 12p each.
1250F. 20uF 14p aech. J30uF V8p. 470uF 24p. 680uF 36p. 1000uF 30p. 1500uf &0p. 2200uF Sb¢.
25V: 1uF, 10uF, 2uF, 47uF 10p each 100uF 12p. 220uF 20p. 470uf 30p. 1000uF 40p. Z200uF S5p.
4700uf 115p. 35V: 120uf, 250uF 20p each. 40V: 6uB 10p. 470uF 30p. 1000uF 45p. SOV: Ol7uf‘
tuf 8p aach. 1uF {small} 12p. 20uf 35p. 63V: 1uF. 2u2, 4u7 Tp aech. 10uF, 22uf 10 sach. 47uf
12p. 100uF 20p. 220uF 30p. 100V & 7F 48p. 160V: 10MF 32p. < 001uF. 0 O47uF, O1uF 10p
ch. 0 22uF 11p. 0.47uF 12p. 1uF 18p. 202 26p. 10uF Z3p. 100UF 35p. 400V 0 47uf 3S| 600V
0(22uF, 0047uF 30p sach. 022uF. 67p. 1000V: 00M2uF 27p. 0 (22uF, 0 1uF 38 &
POLYESTER CZBO 250V DI, (22 (033 068, 18p. 15 22, T3 10p. 47 12p. 68 209 IuFKc 22

S0p.
SWLVERED MICA  2p2. 3p3. SoF, 100F. 180F, 200F, 22pF, 250F. 27pF 13p esch J0pF, TpF, I%F.
47pF, SOpF, S6pF. B8pF. 75pF. 820F, 100pF. 120pF, 1500F, 180pF, 200pF, Z20pF, 250pF, 270pf.

Up sach 300pF 15p “each 330pF, 390pf, 470pF 199

TANTALUM BEAD. 3V: 100uF, 150uF. 220uF, TI0uF 64p
608 12p. 10uF 13p T3uF 33p. &1uF 250, 100uF, 220uF T1p
Prices for TTL Components
are changing all the time.
Please phone for current prices
NEW ILLUSTRATED CATALOGUE
NOW AVAILABLE.
£1 including VAT plus P&P

ch. 470uF 110p. 580uF 160p. 6V3:
h. 470uF 160p 10V: 150F, 220F 20p

50p P&P

WELC

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

1000gF 27p. 15000F 32, 18000F 42p 22000F 850 2700pF 48p. F6000F 5p.
23p. S0000F $8. 6800F 115p. 82000F 1209 10000CF +25p.

ON ALL ORDERS UNDER £10

S1p. 47000f

TELEPHONE ORDERS ACCEPTED WITH ACCESS
& BARCLAYCARD. OFFICIAL ORDERS MOST

OME FROM SCHOOLS ETC

WE ARE OPEN MONDAY TO SATURDAY 9-6 PM
All prices include V.A.T. Same day despatch
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— NEWS

DESK

TP
Cellular radio prices —— g T ———
British Telecom Radio- 4 i AT i i
phone today announced the el NAaval - - P
details of its prices for the ey € 4 COMMUNICATION =+~
new Cellnet cellular radio 2 T mm§ e s e

service which is scheduled to
start operating early in 1985.

The new car radiophone, to
be called the Telecom Topaz,
will cost £1350. Installation
will cost around £100 depen-
ding on the make of car. The
phone will be manufactured
by NEC in Japan.

Telecom Topaz features a
16-memory store, a ten-digit
display of the number dialled,
hands-free operation, elec-
tronic security lock and last
number recall.

In addition, British Telecom
Radiophone also announced
its intention to place orders
with Motorola and Mobira for
cellular radiophones, for use
in the car and as hand-held
portables.

The new products from
motorola and Mobira are
expected to cost between
£1350 and £2000 for car
radiophones, and between
£2000 and £2500 for the hand
portables. All prices exclude
VAT.

As a special service to
existing radiophone custom-

ers, British Telecom
Radiophone will be offering a
trade-in deal for people

switching over to Cellnet.

From April 1 next year,
customers who own either of
British Telecom’s automatic
car radiophones, Sapphire
and Emerald, will be able to
switch to Telecom Topaz for
only £850 - a discount of £500 -
provided they have been
using the service for at least
one year.

Sales of Cellnet equipment
will be handled by British
Telecom Radiophone’s retail
division which has a nation-
wide network of dealers sell-
ing the existing range of
British Telecom radiophones.

The opening of the Cellnet
service will mean the
introduction of anew range of
products, the first of which is
Telecom Topaz.

Telecom Topaz charges
(excluding VAT) start at £1350
forthe equipment (approx£92
per quarter for a five-year
lease). Connection to the
Cellnet system costs aninitial
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£60 plus a quarterly subscrip-
tion of £75. Call charges range
between 8p and 25p per
minute according to the tim-
ing of the call.

Sales enquiries for British
Telecom Radiophone pro-
ducts should be made to Al
Tingey on 01-730 1570. The
Marketing Manager is David
Pugh on 01-730 1412,

British Amateur Television
Club

Amateur TV enthusiasts in
Central Scotland who would
be willing to participate in
financial support or construc-
tion of a 24cm ATV Repeater
for the area are asked to
contact Norrie, GM4BVU, 3
Townhill Road, Earnock,

Hamilton, ML3 9UX.

Prestel for Australia

Prestel, British Telecom's
world-beating viewdata sys-
tem based on GEC compu-
ters, has recorded another
major international success
by winning the prestige
Australian public service con-
tract.

The all-British system has
been chosen by Telecom
Australia for its new Viatel
service which will start early
next year.

The contract for GEC com-
puters and Prestei software
was won against stiff inter-
national competition. It is
worth £2 million initially with
more to follow as Viatel
develops and expands.

More than 1,000 Prestel-
type terminals are already
operating on private Austra-
lian networks and local firms
will be able to supply termi-
nals, TV-set adaptors and
personal computers to work
with Viatel.

The Australian decision
means that 10 countries have
now purchased national
videotex systems from GEC-
Prestel -~ more than all other
international competitors
combined.

Three GEC 4190 mini-
computers will be installed at
the Melbourne headquarters
Australia’s Viatel service
which will start public opera-
tions in February 1985. Each
computer is capable of hand-
ling 2,000 simultaneous calls.

Unlike most other coun-
tries, Australia has decided to
omit the normal public trial
stage.

New business opportunities
created In mobile radio

The Department of Trade
and Industry has published a
consultative document on the
future of the radio frequen-
cies known as Band | (41-68
MHz) and Band Il (174-225
MHz), which will cease to be
used for 405-line black and
white television services
from the end of 1984.

This move will create one of
the largest single additions to
the spectrum available for
mobile radio in Great Britain,
and is bound to attract much
business interest.

A summary of this document
is given on page 58.
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RSGB news

Some Raynet members in
East Anglia participating in
Intex, the national home
defence exercise held
recently, were actively can-
vassed by a group who
claimed that such participa-
tion would be an infringement
of national and international
radio regulations.

Fortunately the situation
was clarified by reference to
DTl and participating mem-

level of support for CEPOs in
work related to peace time,
disaster, or to home defence
training.

The Chinese Radio Sports
Association, which repre-
sents radio amateurs in the
People’s Republic of China,
has applied for membership
of the IARU. CRSA was ori-
ginally founded in 1964 but it
became inactive soon after
that date because of the

Vanuatu Amateur Radio Soci-
ety, which represents
amateurs in the Republic of
Vanuatu. The society was
founded in May 1980, at which
time the country was known
as New Hebrides and was
jointly administered by
France and the United King-
dom. There are 25 amateursin
Vanuatu, of which 18 are
members of VARS, and the
country’s licensing authority
is reported to have a very

the first European amateur in
space. He is due to fly on one
of the USA space shuttle
missions during 1985.
Although he is not vyet
licensed, he intends to obtain
his ticket prior to launch. The
Dutch  National Society,
VERON, is apparently to make
an official request to NASA
for him to use equipment
similar to that used by W5LFL.

Packet Radio is another

bers were reassured by suspension of amateur radio favourable attitude to the acea of rapid growth within
information issued very in China until early 1982. hobby. amateur radio which is gain-
rapidly from HQ. Amateur radio in China is still VARS has a headquarters ing popularity in the UK.

It is probably worth restat- club-based, with no licences station with the callsign Packet data exchanges
ing that Raynet exists purely for individual stations having YJ8DX, and the callsign between two individual

to provide a communication
resource to the community at
large in times of national and
local need.

It is open to all radio
amateurs and SWLs, whether
they be RSGB members or
not. It is not a political
organisation, nor does it wish
to promote any particular
political point of view.

Members and groups are
free to decide for themselves

yet been granted: there are at
present three club stations,
BY1PK near CRSA headquar-
ters (box 6106, Beijing),
BY4AA at the Shanghai
branch (box 205, Shanghai)
and BYBAA at the Sichuan
branch (box 6106, Beijing).

There are at present 30
authorised operators, and
other applicants are being
trained at present.

YJBES is used by the Society’s
branch on Espiritu Santo
Island.

The Department of Trade
and Industry is at present
considering ways of restric-
ting the use of illegal 27MHz
cB equipment without
adversely  affecting the
operation of licensed radio
amateurs on the 28MHz band.

amateurs is quite legal. As
such, itis just another form of
data transmission which is
quite permissible under the
terms of the UK licence. The
initial confusion was because
of the third party message
facilities associated with
packet radio at present being
used by many amateurs in
North America. Needless to
say, as with any other form of
data transmission, identifica-

their level of support for any Another application for European Space Agency tion of transmissions should
user service. In particular membership of the {ARU has astronaut Huber Ocolls from aiways comply with UK
they are free to decide their been received from the the Netherlands maybecome licence regulations.
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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
% 30:1 Geared analogue tuning
' g §
4§ \;-:.,,;
--ﬂ-—--——nf— t

_ % 3 Band switch with spare position
: - .
v o N

* Tape record socket

* Headphone socket
COMM UTECH ( Devo n) LT 8233: g(ztrg?}\: CT)Iesl‘:N(g:ttgg’) 253504

* Signal Meter
* Internal speaker + On/Off sw.
* AF. Gain and Tone Control

¥ % AM, CW, SSB

SONY ICF 7600D

Sony's latest approach to pocket-
Size CommMmuNICations receivers
Covering from 153 kc through to

30 MHz Allmode operation inciuding
SSBand FM on broadcast band
Keyboard entry for frequency access
Memory facility. Scan faciity. Atruly
portable communication receivet

weTe closed on

AC power supply included ICOM IC-R71 M
£1 79 e The best communications recever of ondayg and open
e prolessional standards yet to be
SX 400 INC VAT&Y,/” oftered to the amateur fratermidy. Tune WedﬂeSdays.’
Undoubtedly the finest VHF UHF : i e——— ble from 100 ke to 30 MH. . albimode
e etéeveloped Extremel 1l ~ S with EM option Memory facility
professgnalmnsde&gﬁ Ftuprg)/— S Optionatinfra-red remote control unig
grammable. scan facility. memory £64g INC VAT

facility.

£598 incvar f{/

feis

CLOSED—Mondays - OPEN—Wednesdays
FULL DETAILS. TUES, WED, FRI9.30-5.30 - THURS 9.30-6.00 - SAT 9.30-5.00.
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TEL 01 9492 576 ¢ TEL 092 52 29841
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EXCHANGE LTD

AMATEUR RADIO
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High Quality
Precision
Directional Coupler

by Derrick Simpson

In the course of work on the develop-
ment of an antenna system the need to
be able to measure voltage standing
wave ratio at 432MHz and higher fre-
quencies prompted a look at commer-
cially available directional couplers. The
cost of these was enormously high,
certainly out of reach of the pocket of
most radio amateurs.

Itwas found that the basic concept was
very simple and that the high cost is
almost entirely due to the high mechani-
cal precision necessary in order that the
accuracy, reliability and repeatability
could be achieved and maintained over
long periods of time.

SWR meter

A directional coupler in some form or
other is used in every instrument and is
commonly called a SWR meter. It is a
device that is capable of separating the
forward or incident voltage from the
reverse or reflected voltage, which
occur in a transmission line, co-axial or
parallel carrying radio frequency energy
that is not perfectly terminated.

Note: A line that is infinitely long can
be considered as perfectly terminated if
all the energy fed into it is totally
absorbed, dissipated in the loss resist-
ance along its length.

The circuit and the electrical form of
the directional coupler is as shown in
Figure 1, and may be recognised by
some. It consists of a central line
somewhat larger in diameter than the
two smaller lines coupled to it, but
maintaining the characteristic impe-
dance of the co-axial line of 50ohm.

The smaller lines are diametrically
opposite one another on each side of the
main line. These secondary lines also
have their characteristic impedance set
at 50ohm so that the measuring equip-
ment will also see a matched line. In use
we very often find that one end of the
secondary lines are in fact terminated

16 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

with 500hm dummy loads. This ensures
that thereis astandard thatis common to
all the measurements made, and can
always be referred to.

The physical dimensions of the dire-
ctional coupler are determined by the
size of the flange on the ‘N’ type socket
used and the necessity to make the
instrument with a 50chm characteristic
impedance. The formula used to calcu-
late the sizes of the lines is given in the
appendix.

Standing waves

At this point it may be helpful to
consider how standing waves form and
how they relate to the measurements
made and to what is happening in the
transmission line.

The sine wave of the voltage being
propagated in a line towards a short

moving from left to right (refer to Figure
2).

Since there can be no voltage sus-
tained across the short circuit assuming
no losses, an equal voltage is reflected
and is propagated back down the line
with such a phase that the voltage at the
short is always zero.

It is also true that the current is a
maximum into the short circuit and that
the current wave is also reflected in the
same way. This is important because it
does not matter whether the voltage or
current is measured as the result is the
same.

Diode voltmeter

The conception of two independent
waves existing on the line and travelling
in opposite directions at the same time is
correct, but it is not sufficient for all

circuit, produces an incident wave problems.
Coaxial sockets P
Coupling line Figure 1 The physical
and electrical form of a
fo} ; { fo) > directional coupler
O O ’
Main line

Coupling line
Incident voltage wave

Figure 2 Theoretical
wave form

.Short

Reflected voltage wave

circuit
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DIRECTIONAL COUPLER

For example, a simple diode voltmeter
(see Figure 3) connected across such a
line could not separate the two waves but
would give a reading that would be
dependent upon the magnitude and the
relative phase of the two voltages
existing on the line at that point.

If the voltmeter was moved then it
would be found to give a different
reading depending upon its position on
the line.

For instance, if both reflected and
incident voltages were in phase at the
point of measurement, then the meter
would show a reading of twice the
incident voltage.- Conversely, if both
voltages were out of phase by 180°, then
the meter would show zero voltage.

So it can be seen that areading can be
taken simply by moving the diode volt-
meter along the line.

Tx
500
output

Figure 4 Method of measuring power using a
directional coupler

Calibrated
millivoltmeter

Note that the reflections of voltage
from short circuit lines, and also from
open circuited lines, are considered to
be total reflection modified only by the
losses inherent in all transmission lines;
the losses having the effect of making
the measured voltage reflected lower by
the amount of loss in the line.

Care should be taken when measuring
the refliected voltage at the transmitter
end because the measurement must
take into account the loss incurred from
transmitter to the load, and add the loss
from the load back to our measurement
point at the transmitter. In other words,
the cable loss reduces the forward
voltage and also reduces the reflected
voltage. The same also applies to the
current.

Between the extremes of open and
short circuited lines the terminating
impedance may have any values of
resistance and reactance. Therefore, if
the termination has a resistive compo-
nent then power will be absorbed in that
resistance and the reflected power will
decrease in magnitude, the actual value
depending upon the amount of power
fed into the line and the loss of the line.

Thereforeitcan beseenthatifthe load
is purely resistive, but is not the correct
value to terminate the line fully, there
will be a standing wave on the line that is
a function of the forward power minus
the power absorbed in the load.

This is a measure of how closely the
cable impedance and the load impe-
dance match. For a resistive load the
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Flgure 3 Circuit of a simple diode voitmeter

Calibrated coupler

Y
]

5001
termination

forward and reflected voltages are in .

phase with one another, but if there is a
reactance associated with the load
impedance, then the phase angle of the
reflected voltage will vary between plus
90° and minus 90° with respect to the
forward voltage. The phase angle is
therefore dependent upon the magni-
tude and the sign of the associated
reactance.

Unfortunately a directional coupler,
like the diode voltmeter, cannot dis-
tinguish between loads that are purely
resistive and loads which are partially or

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

totally reactive, in so much as reactances
dissipate no power. All that can be done
is to measure the values of forward and
reflected voltages or currents and allow
them to be expressed as a ratio.

However, this information can be very
valuable because it can be used .to
determine the load impedance, if the
conditions under which the measure-
ment is taken are precisely defined. One
of these is that the directional coupler
can be connected directly to the antenna
terminals without the use of any inter-
vening co-axial cable, so that a measure-
ment can be taken determining the
complex impedance of the terminations.

To make further measurements would
need a slotted line, but these are
necessary if the load is to be totally
defined.

5001
load

Power measurements

Another use for adirectional coupler is
for power measurement and for this a
calibrated coupler and dummy load are
required, along with an RF voltmeter.

The method of doing this is to couple
the transmitter to a dummy load of the
correct value via the directional coupler,
terminate one of the ports with a 50chm
line termination and the other end with a
calibrated voltmeter or millivoltmeter.
Then the power can be found by using
Ohm’s Law and multiplying the result by
the coupler loss factor for that frequency
(see Figure 4).

Construction
In order to construct this directional
coupler it must be said that a fair amount

Figure 5 Detail
of block of brass or
aluminium
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WE Lz “MADE TO MEASURE"

USED BY PROFESSIONALS AND AMATEURS THROUGHOUT THE WORLD

P 1 5M 1.8~150 MHz P 140~470 MHz
- 200 W max. - 100 W max.

Full-Flat Response SWR & Power Meter

@ Slim & compact body, usable in mobile, marine, handy & @ WELZ’s new exclusive wide range (140~470 MHz)

base stations. directional power sensor. -

@ WELZ’s exclusive new three-transformer type directional @ Three ranges (3/20/100 W) Forward/Reflected power and
power sensor using ferrite cores. SWR Measurements.

@ Three ranges (2.5/20/200 W) Forward/Reflected Power and @ Full scale meter indication at 3.0 W power range.
SWR measurements. @ 3W SWR sensitivity.

@ Full scale meter indication at 2.5 W power range.

@ 1.5 W SWR sensitivity.

@ Connectable with matching network AC-35M or AC-38M
(as shown in picture).

£41 inc VAT £59.75 inc VAT
ATENA TUNER using SP-15M & AC-35M/AC-38M  SPECIFICATIONS

SP-15M SP-45M
Frequency Range (MHz) 1.8-150 140-470
Power Measurement (W) CW 0-200 0-100
Accuracy (power measure- +10%
ment) at full scale
Power Range W) 2.5/20/200 | 3.0/20/100
Measurement Function Forvéiﬁ%’?aetfiloenc?%vﬁ/%wer'
Insertion Loss (dB) 0.2 I 05
SWR Measurement 111 - 1
SWR Sensitivity (W) 1.5 I 3.0
Impedance 50 ohms
Connectors S0-239
Dimensions (mm) 160 (W) X 65 (H) X 145 (D)
Weight (9) 950

AC 38 ATU £73.95 Carriage £2 extra per item
Send for details of complete range of Welz products.

WATERS & STANTON ELECTRONICS

Head Office: 18-20 Main Rd, Hockley, Essex. Southend (0702) 206835 & 204965
Branch: 12 North Street, Hornchurch, Essex. (04024) 44765.
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IRECTIONAL COUPLER '

of precision engineering and lathe work
is necessary, but this is a must if
meaningful use is to be made of the
information gained by the measure-
ments that can be performed by this
device.

Some of the parts must be manufac-
tured to an accuracy of plus or minus

Figure 6 Centre conductor

Drill 0.125”
diameter

one-thousandth of aninch, mainiy turned
parts; most of the other parts can be
finished to a standard engineering
tolerance of plus or minus one-hun-
dredth of an inch.

The body of the coupler is machined
from a block of brass (see Figure 5) or
aluminium 3 inches long and 1 inch
square. It is set up on the cross slide
using alathe as a boring machine. A pilot
hole .250 inches in diameter is drilled
through the block as accurately as
possible.

Next, using a long series drill, without
removing the block from the lathe cross
slide or moving the cross slide in any way
(experienced machinists may adjust the
cross slide in order to correct an out of
true of the pilot hole as it exits the block),
fit a boring bar with a cutter set for .265
inches and take a slow cut. Keep taking
fine cuts until .565 inches is arrived at.

Turn the block around and do the same
at the other side. The block can now be
removed from the lathe and sharp edges
cleaned off ready for the next step.

The centre conductor is made from a
short length of standard brass .250 inch
diameter bar (see Figure 6). This is
usually accurately sized and will not
need any alteration to its diameter but be

The final bore diameter must be .575
inches *£.001 inches if a 50ohm line is to
be achieved. When the bore is finished
turn the block through 90°.

Make sure that the block is square to
the chuck and reclamp to the cross slide
ensuring that the height of the block is
not altered in any way from the previous
operation.

Fit a cutter holder into the headstock
and mount slot drill or four flute miiling
cutter of .227 inches diameter. Carefully
millaslot1.181inches long, deep enough
so that it cuts through into the bore. This
must be done in one cut and with very
great care.

If a lathe with a power cross slide is
available then this will present little
difficulty.

Turn a small taper
on both ends

careful not to damage its surface when
handling; use soft jaws in the vice and in
the lathe chuck whendrilling and turning
the ends.

Two brass plates ¥ inch thick, three
inches by one inch are drilled as per the
drawing and the holes threaded as
marked (Figure 7). Carefully mark out
using a centre punch on hole centres.
Use a sharp drill and be careful to avoid
snatching if using a press drill.

The body of the coupler should be
drilled and tapped to take the fastening
screws for the ‘N’ type sockets. 4 BA
screws could be used and the holes
opened out in the socket flange to
%sa inches. The other holes are drilled

< 3n ’
'4 1.181” )’
] ] -
A I | ' A
0.21” ' A LA A
_—_L- Spe— e ey a----@-_-_' ______ :5._-_-_. =
S Ry Ry o T g T
i I
- ' i 0.511 1n
I . ¢ . I
! ] B ' ' B ' B ' ] B
L Rl iyt bstaeshle. dpsisor? Sesletonl byttt dpsteprbly Sust
A - < N ~ YA A
. | 0.21
7 I y Vv
1 . T ] ! 1 [
M—b' 0.5"”
0-3" 0'311
g 15"
Figure 7 Cover plate detail
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DIRECTIONAL COUPLER

%a inch and tapped to take a 6 BA
bolt.

All the sockets are modified by turning
off the raised part on the back of the
flange. On most ‘N’ and BNC sockets this
will release the pin in the centre. It will
be found that there are two teflon
washers supporting the pin and the rear
one should be discarded. On some types
of BNC socket the rear teflon washer
must be turned down so that it fits into
the .250 inch hole in the mounting plate.

Once all the parts have been sorted out
a dummy assembly run can be tried and
any mechanical adjustments can be
made. Parts should be marked so that
they can be reassembled later to be put
back in the same place.

The centre conductor should have the
pins from the ‘N’ type socket soldered in
place and any excess solder cleaned off.
Care should be taken to ensure that the
pins are straight and in line with the
centre conductor, otherwise problems
could occur when trying to mate the ‘N’
type plugs at the sockets. This can now
be set aside ready to be fitted later.

The modified BNC sockets can now be
fastened permanently to the brass plates
and then all the screw threads and the
excess pin length can be removed from
the BNC sockets. (Care should be taken
if your BNC sockets have the long teflon
support for the centre pin because there
must be at least ¥ inch of pin showing
through the teflon in order to aliow the
pickup line to be fitted).

The pin on the BNC socket shouid be
flush with the surface of the brass
mounting plate, as should the screw
threads which protrude through the
mounting plate.This can most easily be
achieved by rubbing the assembly
against fine carborundum paperiaidona
glass plate, to ensure a flat surface and a
good finish. All traces of grit and dust
particles must be removed before any
further assembly can take piace.

Two lengths of copper wire .098 inches
in diameter and 2 inches long (allowing
plenty for cuttingto size) are used for the
pick-up loops.

Itisveryimportant that the dimensions
of the pick-up loops are adhered to,
because unless there is access to
calibration facilities, the coupling loss
and balance will not be known precisely.
Adjustment of balance can be made with
simple test equipment and this will be
described in Appendix A.

Asimple jig should be made in order to
help make the loops. A piece of plate
about s inch thick has to have two holes
drilled in it .114 inches in diameter and
1.181 inches apart. The copper wire
should be bent into a flattened ‘U’ shape
(Figure 8), the ends should pass through
both holes, and the wire should lay flat
against the plate between the holes. The
height of the pick-up loops should be .310
inches measured by placing the loop
legs upwards on a fiat surface and
scribing @ mark across the legs with a
height gauge set for .310 inches. Cut the

- legs and file flat to the mark made.

Once this has been done four copper
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j— 1.181in —3p|

0.31in

/v

Material: 0.098in diameter copper wire
2 required
Figure 8 Coupling loop

Figure 9 Detail of coupling connections

or brass ferrules are needed so that the
coupling loops can be soldered onto the
BNC socket pins and kept square. They
must not lean to either side or be twisted
to one side or the other (Figure 9). The
ferrules are made from copper or brass
shim stock cut into a strip Y4 inch wide
and wrapped around a spare piece of.098
inch diameter copper wire a couple of
times to form a tube Ysinch long and .098
inches inside diameter. Solder the loops
using a hot soldering iron and the
minimum amount of cored solder.

The BNC mounting plates can now be
fitted onto the body and secured lightiy
with the fastening screws. The loops
should protrude into the bore of the body
by the diameter of the wire (Figure 10).

This will produce a coupling loss of
about-35dB at 144MHzdroppingto-26 dB
at 432MHz and about -17dB at 1296 MHz,
cut off being about 3.5GHz with a
coupling of -6dB or less (but could stiil be
useful).

Continue assembly by fitting the ‘N’
type sockets and centre line. When these
have been fitted the screws can be
tightened securely and varnish applied
to prevent them from coming loose.

Appendix A

The finished directional coupler can
be adjusted so that both the pick up lines
have the same coupling loss. If the
details have been followed closely then
the out of balance will not exceed 2dB
and hopefully we should be able to do
better than .25dB. ’

Some test equipment is needed but
apart from a good 50ohm termination
load, a 50ohm dummy load and an
avometer with a diode probe will suffice.
The source of RF can be a transmitter for
70cm. It is not necessary that the diode
probe be calibrated: all that is needed is

an indicator of the voltage developed.

The 50ohm dummy load termination
must be able to handle all the power that
the transmitter can produce. Set up the
coupler as shown in the drawing (see
Figure 4) and switch the transmitter on.
Measure the voltage produced at the
transmitter end of the coupling line with
a 50chm terminaton at the other end of
the line. Swap sides and compare the
voltage measured with the other side.
The voltages measured should be
exactly the same. If they are then the
coupler is ready to use.

The likelihood of both lines producing
the same voltage is remote, so one line
will have to be adjusted slightly in order
to alter the pick-up alittle. Move the line
in to increase the pick-up. This could be
done by bending the flat part of the loop
slightly using snipe-nosed pliers. A
better method of very fine adjustment
can be used by putting several 1 thou
thick copper shim stock under the socket
mounting plate on the side with the
higher voltage measurement (a conve-
nient source for copper shim material is
the outer from Pope h100 co-axial cable).

Appendix B

If the constructor has access to agood
attenuator of at least 40dB range adjust-
able in 1dB steps, capable of working at
500MHz or more and of handling the RF
power that will be used, then it is quite
easy to measure the coupling loss at
432MHz.

Set up the equipment as shown in
Figure 11. With the attenuator setto 35dB
and using a Tee connector measure the
voltage across the 50ohm load, then
without disturbing anything measure the
voltage at the end of the coupling lines.

Reduce the attenuation until the
measured voltage is the same as the first
measurement. If required the measuring
detector could be areceiveror spectrum
analyser etc. Because the coupler lines
are all 50ohm and indeed should be
terminated in 50ohm so alength of 50ohm
coaxial cable can be used between the
coupler and whatever detector is used
without incurring errors.

It would only be necessary to add the

The formula used for calculating the
impedance of the main line is:

138 x Log " D/d

Rearranging to give ratio of
D to d from Zo

% Zo = 50 Ohm/138 = .3623

++ Ratio of D/d = .3623 " = 2.30:1
« d = .25 inch x 2.30 = .575 inch
& Line inner diameter = .250 inch

< Line outer diameter = 575 inch
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DIRECTIONAL COUPLER

0.098"

Figure 10 Detail shows the
coupling loops protruding

502
terminations
H/P R/S DPU or DZU T §
Power Precision Precision 5002
signal irecti T dummy
generator One watt 0-40d8 coupler load
max

Figure 11 Detail of set-up for
coupling loss measurement

insertion loss of the co-axial cable used
to the insertion loss of the coupler at the
frequency used for the measurement.

The physical dimensions of the lines
used in this directional coupler are
determined by the requirement that the
device has acharacteristic impedance of
50ohms.

Note the number of dB’s of attenuation
removed. This figure is then the coupling
loss in dB at the frequency that the
measurement was made, and if repeated
at say 150, 300, 450, 1000 and 1500MHz, a
curve showing the coupling loss against

gt
2nd measuument/

is made here

1st reference measurement
made here

5002
terminations

frequency can be drawn and this graph
can be very useful for some applications.

Once the coupler is finished and
calibrated we can now use it in order to
measure VSWR very accurately, cer-
tainly to within 5% or better at 1296 MHz.
It must be remembered that both lines
are for all intents and purposes exactly
the same, so that itdoes not matter which
line is used to measure forward or
reflected voltage.

The pick up coupling is the same in any
case, but for the maximum accuracy the
same diode detector should be used to

make both forward and reflected
measurements.

The coupler should be fitted at the
antenna when making VSWR measure-
ments, or if this is not possible then the
length of the connecting cable must be
an electrical muitiple of a half
wavelength at the frequency in use and
be measured very accurately at that.

Don't forget that the length of the
cable mustinclude the plugs and sockets
and also about one third of the length of
the coupler itself. The terminating loads
are %W line terminations and are
available from Greenpart or Schuner.
These are highly recommended since
they are good to well over 1.5GHz and are
relatively inexpensive.

The same procedure is used for the
secondary line sizes but 276 is substi-
tuted for 138, the result gives an
approximation of dimensions. It should
be remembered that the exact impe-
dance of the secondary lines will vary
slightly with variations in the wire
diameter, cavity size and also the
coupling to the main line.

Therefore the line impedance must be
measured in order to say precisely what
the actual characteristic impedance is.

For the directional coupler described
using the given dimensions, and obtain-
ing the coupling factor specified, the
secondary line impedance will be within
a few per cent of 50ohms.

RADIO RALLIES

BY STEPHEN IBBS

Two rallies have been held in the
Midlands recently, one at Drayton Manor
Park, and the other at Elvaston Castle
(near Derby). Itis interesting to compare
these two and see how they serve the
amateur and his/her family looking for a
day out.

The Drayton rally was held on the 20th
May, and the weather was good but not
brilliant. | arrived at about 8.15am to help
afriend set up a stail, and was relieved to
find that they have at last moved the
three marquees to a new site further
away from the main entrance. It had
always been a dice with death wandering
around the rally because of cars stream-
ing in, and this move was an excellent
and necessary improvement. However,
the recurring criticism of Drayton is that
they always try to cram too many stalls
into the tents. One more marquee with
the same number of firms would ensure
much more room, and less irritability
from crowds unable to move.

The stewards tend to be rather over-
zealous, or officious, depending on your
view-point, and though the rally was not
due to open until 11am, it was clear that
most stall holders were ready for
business well before time. . . notthatthis
had any effect on the stewards, who
delighted in keeping the crowds out,
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until finally somebody saw sense. There
were a great many bargains to be had at
Drayton.

Clearly, the bottom has dropped out of
the secondhand market for certain
items. ..eg Pye equipment, and these
were being snapped up by those not
susceptible to the flashing lights of the
latest Japanese offerings.

The big advantage of Drayton is, of
course, the fun-fair and zoo fortherest of
the family. There is an excellent system
whereby children can pay £2.50 and then
go on as many rides as they like, all day.
This enabled Shelagh (G4TCD) and
myself to wander round at our leisure,
wishing we could afford to buy lots of
things.

The Elvaston raily was held on the 10th
June, and the weather was glorious.
Here we had to pay 40p car parking
... compared with Drayton’s £1 per adult
plus car parking...a very pleasant
surprise, but what sort of day could the
children expect? As things turned out, it
was marvellous. There were beautiful
grounds to explore, the castle and its
exhibitions, as well as fun-fair rides,
traditional fair-organ, WW2 lorries and
jeeps, dog-handling displays, and a
special childrens’ show arranged by the
rally organisers. Their efforts were

greatly appreciated, in what | think must
be the best rally | have ever attended.
Scouts were on hand to direct the very
spacious parking facilities, a PA system
was working through the day to
announce the various attractions etc,
and the refreshments were of a very high
standard, with a radio ham wandering
around in full chef's gear (plus shorts),
directing operations.

With all these distractions it was
difficult at times to concentrate on the
jobin hand. .. spending the hard-earned
pennies. There were a lot of attractive
goodies on offer, particularly onthe well-
organised ‘bring-and-buy’ stand. There
were a lot of stalls out in the open, and
the marquees only had stalls around the
edges (unlike Drayton which aiso
squeezes in a double row along the
centre), and this made so much differ-
ence in terms of comfort.

Drayton will always be popular
because of its well established side-
attractions, but its organisers would do
well to remember the thousands of
amateurs who object to being kept out,
then squashed in to marquees holding
too many stalls.

Finally, many congratulations to the
Elvaston organisers...long may it con-
tinue.
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FOR THE SWL...

1ICR70,£565.

The R70 covers all modes (when the FM option is
included), and uses 2CPU-driven VFOs for split frequency
working, and has 3 IF frequencies. 70MHz, 9MHz and
455KHz, and a 100dB dynamic range . It has a built-in mains
supply. Other features include input switchability through a
pre-ampilifier, direct or via an attenuator, selectable tuning -
steps of 1KHz, 100Hz or 10Hz, adjustable IF bandwidth in 3
steps (455KHz). Noise limiter, switchable AGC, tunable notch
fiter, squelch on all modes, RIT, tone control. Tuning LED for
FM (discriminator centre indicator). Recorder output, dimmer
control. oo

Tt e v
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The R-70 also has separate antenna sockets for LW-MW with automatic switching,
and a large, front-mounted loudspeaker with 5.8W output. The frequency stability for the 1st hour is & 50Hz,
sensitivity — SSB/CW/RTTY better than 0.32 uv for 12dB (S + N) + N, Am — 0.5 uv. FM better than
0.32 for 12dB Sinad. DC is optional.

Ever since its introduction the IC-R70 has proved to be a popular and reliable HF receiver making your listening hours
a pleasure. Please contact us for further details on this excellent set.

ICRTIE, £649.

For those who like the easy life, the R71E has the option

of an infra-red remote control unit, making it a very
sophisticated rig indeed, here are some details.

i 100 KHz - 30 MHz all mode (with FM option).

i Quadruple conversion superhet. IF frequencies 70MHz 9MHz

and 455KHz with continuous bandpass tuning and notch filter.

¥ Virtually immune from adjacent channel interference with

100db dynamic range. Adjustable AGC, noise blanker and

switchable pre-amplifier. Direct keyboard into twin VFQO's with

32 programmable memories. 5 year lithium memory backup

cell. Memory and band scan with auto-stop. Tuning rates

10Hz, 50Hz and 1 KHz with 6 digit readout. AC mains

operation. Auto squelch tape record function.

OPTIONS:- Synthesized voice readout, infra-red

remote controller, 12 V DC kit, mobile mounting bracket, two

CW filters 500 and 250 Hz, FM unit, computer interface,

headphones.

You can get what you want just by picking up the telephone. Our mail-order dept. offers you: free, same-day despatch whenever possible,
instant credit, interest-free H.P., telephone Barclaycard and Access facility and a 24 hour answering service.
Please note that we now have a new retail branch at 95, Mortimer Street, Herne Bay, Kent. Give it a visit, BCNU.
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FOR THE DXer...

1(-745,%1839.

ICOM's IC-745 is the all-in-one transceiver featuring an
HF all band SSB, CW, RTTY, AM (receive only) ham
transceiver, plus a general coverage receiver. Options for FM
transceive and an internal power supply make the IC-745 the
complete transceiver in an all-in-one package.

The receiver section features a 100KHz to 30MHz
general coverage receiver, this allows access to all HF bands
plus all the frequencies in between. The IC-745 has an
adjustable AGC circuit and DFM (Direct Feed Mixer) giving a
wide dynamic range of 103dB with an intercept point at
+ 18dBm. Exceptionally clean reception is achieved with a low
noise PLL circuit and a 70MHz first IF.

The IC-745's features include IF shift, 16 programmable memories with lithium battery back-up,
passband tuning, a noise blanker both wide and narrow, threshold level control, notch filter,
receive audio tone control and an all mode squelch. Also available is a front end switchable receiver
preamp providing 12dB gain. RIT has a +1KHz range.

We could go on all day about the 745, get in touch with us
and we will send you the fult story

1C271H,£819.

The IC-271H is the most advanced 2 meter transceiver
available today, it covers the spectrum from 144-146 MHz with
FM, SSB, or CW using the most advanced 10Hz PLL system.
The IC-271H is suitable for simplex, repeater operation,
moonbouce 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 IC-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.

Agent: Gordon G3LEQ, or telephone Knutsford (0565) 4040.
Please telephone first, anytime between 0900 — 2200 hrs.
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TWENTY

—— QUESTIONS ———

A self-test forthose who are studying for the City and
Guilds 765 Radio Amateurs Examination. Otherwise it
can be used to ‘brush-up’ the memory and revive
knowledge that is rusty

Compiled by Dennis Hayes

The City and Guilds 765 Radio
Amateurs Examination takes approx-
imately 3 hours and contains two sepa-
rate papers which have to be answered
during the period of the examination.

One hour is allowed for the first paper
(765-1-01) which has 35 multiple choice
questions covering licensing conditions
and transmitter interference. A short
break is allowed before commencing the
second paper (765-1-02) containing mui-
tiple choice questions about operating
practices, procedures and theory. This
paper has 60 questions and the time
allowance is 13%hours.

The Amateurs Handbook (published in
three parts and included in the Decem-
ber 83, January & February 84 issues of
Radio & Electronics World) is a useful
source of information and is recom-
mended reading for the intending candi-
date. Page 20 of Part 1 of this book gives a
comprehensive guide to other sources
of information.

Although the following quiz is not as
extensive as the City and Guilds
examination and does not give a preview
of the questions actually set, it may
provide a useful indication of your state
of readiness if you answer the quiz
questions over a self-timed interval.

Now try the quiz, then look at the
answers (on page 70).

Questions

1. Which of the following organisations
is entitled to request assistance from
a licensed amateur radio station
during an emergency (disaster relief
operation)?

(a) Emergency County Planning
Officer
(b) St John Ambulance Brigade
(c) The DHSS
(d) British Red Cross Society
(e) Police Force
2. An amateur radio station may use any
class of emission provided it is within
the amateur frequency bands.
(True or Faise?)
3. The Morse Test includes sending----
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words, averaging 4 letters per word,
in 4 minutes.
(True or False)

4, What is the maximum number of
corrections and uncorrected errors
that are allowed in the Morse Sending
Test?

Correction Uncorrected

Errors
(a)
(b)
(c)
(d)

5.The Morse Test involves receiving ----
words, averaging 5 letters per word
and --- five figure groups in -
minutes.

6. Related to Question 5. A word with
more than one letter incorrectly
received counts as --- errors. g

7.The maximum number of errors in
receiving plain language and figures
during the Morse Test is:

Wh 24N
HOWN

Plain
Language Figures
(a) 1 1
(b) 2 1
(c) 3 2
(d) 4 2

8. What speeds of transmission are
permitted for RTTY?

Bauds
(a) 40 45
(b) 455 50
(c) 49 54
(d) 47.5 56

9. When using telegraphy it is partic-
ularly important to ensure that inter-
ference due to ---- is eliminated.

10. The amateur must notify the authority
when he is testing for the presence of
harmonics or other spurious emis-
sions in his transmission.

(True or False?)

11. If the station is temporarily operated
elsewhere the call - sign must be
amended.

(True or False?)

12. The input power requirement for an

equipment is 550W. A suitable rating
for its supply fuse would be:
(a) 13A (b) 3A

13. The ohmic value of a resistor with
colour coded bands of yellow, brown,

orange is: .

(a) 31,000
(b) 41,000
(c) 25,000
(d) 6,000

14. The input level of 100 mW to an
amplifier of equal input and output
impedances produces an output of 10
W. The power gain of the amplifier (in
dB) and its output level (in dBW) is:

Gain Output Level

(dB) (dBW)
(a) 20 10
(b) 17 7
(c) 14 4

(d) 10 10
15. If the maximum deviation of an FM

signal is 3KHz either side of the

carrier when the modulating fre-

quency is 100Hz, the modulation

index is:

(a) 5 (b) 3 (c) 100 (d) 30

16. When a 14.1MHz carrier is frequency
modulated at 1KHz, first and second
sideband pairs will be produced at:

1st 2nd
(a) 14,087 & 14,103KHz14,094 & 14,106KHz
(b)14,098 & 14,102KHz14,096 & 14,104KHz
(c) 14,101 & 14,099KHz14,102 & 14,098KHz

17. A pre-emphasis circuit restricts the
bandwidth of an FM signal and a
clipper attenuates the lower frequen-
cies.

(True or False?)

18. A Lissajous figure can be displayed
when comparing two low frequency
sinusoidal signals and the oscillo-
scope pattern will depend on:

(a) signal amplitudes (b) phase rela-
tion (c) frequencies (d) a,b,c

19. The Lissajous figure will be stationary
when a constant ratio exists between
(a) phase (b) frequency (c) both.

20. An antenna designed for operation
on 435MHz has the same gain as
another designed for operation at 145
MHz. Are they equally effective?

(a) No (b) Yes
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Throughout Europe there are literally
hundreds of broadcast radio and tele-
vision transmitters operating in Bands |
and Il within the 40 to 110MHz spectrum.
Many outlets are low-power relays but
there are dozens of main transmitters
with effective radiated powers (ERPs) of
between 10 and 100 KW. These can be
easily received in the UK with the aid of
Sporadic-E propagation.

The established DX enthusiast will
already be aware of those countries and
transmitters which are readily received,
and those which are more elusive,
requiring patience and technical exper-
tise. The newcomer has to start from
basics and it is hoped that this article will
provide an insight as to which countries
can be expected during good conditions
and how to identify reception.

It shouldn’t be assumed that a large
aerial and sophisticated equipment will
automatically guarantee an endless
selection of extra TV and radio program-
mes on a permanent basis. One of the
thrills of DX reception is the uncertainty
and surprise element of what may be
received, since it is atmospheric condit-
ions which have the upper hand in the
matter. TV-DXers with years of experi-
ence still find the sight of a foreign test
card or clock caption on their screens
fascinating, especially when the signal
has originated several hundred miles
away.

Spanish test card
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Sporadic-E reception

Under normal conditions signals
radiating from a high power transmitter
cannot be satisfactorily received beyond
the optical horizon. This is approx-
imately 80 to 100 miles from the transmit-
ting site and is due to the curvature of the
Earth. Signals will leave at a tangent and
continue into space after passing
through the E-layer, situated some 75
miles above the surface of the Earth. At
certain times of the year patches of
ionised gasses within the E-layer
become capable of reflecting signals at
VHF frequencies back to the Earth.

Since reflection takes place a skip
distance is involved. This is typically 700
miles, but occasionally the signal is
reflected again producing multi-skip
reception. Sometimes reflection will
take place at a more acute angle, thus
producing a very short skip of 250 miles
or less. Such instances are, however,
rare.

Sporadic-E ionisation occurs mainly
between mid-May and early September,
when DX reception can be an almost
daily event. However, Sporadic-E activity
can occur at other times of the year,
although it is less frequent and less
dramatic thanthe summer period. ‘Open-
ings’, as they are termed, are completely
random and can present themselves at
any time of the day or night.

On some days activity can be non-
existent or last for only a few minutes,
while on others there may be several
openings. Occasionally an opening can
last for much of the day with signals
arriving from every direction.

Openings are more common on the
lower VHF frequencies. Consequently

-

there will be fewer instances of signal
propagation on the FM radio band
compared with Band | television chan-
nels. During very intense activity the
maximum usable frequency (MUF) will
occasionally rise above the 2-metre
amateur band and permit Band Il TV
reception, albeit on the lower channels
such as E5 and E6. However, on at least
one occasion the MUF rose sufficiently
to allow Soviet TV to be seen on all its
Band Ill channels including R12 at
223.25MHz. Details of channel frequen-
cies are given in the table.

Signals propagated via Sporadic-E
ionisation can vary in strength and
quality even over a period of seconds,
although the higher the frequency at
which reception takes place the more
stable and slow-fading it tends to be.
Television signals propagated on the
lower Band | channels are often very
strong, attaining levels of several mV, but
they can suffer from reduced bandwidth
effects, producing smeary and distorted
video.

Colour and sound are more easily
resolved on the higher Band | channels

Italian test card
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_EAST CORNWALL COMPONENTS

Bl e o A ] A B ] BN T 7 S
. 3 . . . 1 . 36/150 0.22 |TiP32 [ELIl REGULATORS 17
0.30 |ABorC 0.12 | BC303 0.32 | BD375 0.32 | BF259 0.32 | BT101/500 1.28 | BYX36/600 0.28 [ TIP32C 0.80 | Type Price (£) e
. BC307 0.10| BD410 0.78 | BF262 0.30 | BT102/300 1.38 | BYX48/300 0.72 [ TIP33A 0.63( 78L05 0.30
0.34 BC308A 0.10 | BD434 0.88 | BF263 0.30 { BT102/500 1.85 | BYX49/300 0.47 |TIP34A 0.72 78L08 0.30{ ECC81 0.85
0.55 8C323 0.99 | BD43s 0.88 | BF270 0.30 [BT106 1.50 | BYX55/350 0.28 | TIP41C 0.46 | 78112 0.30 | ECC82 0.65
0.26 B8C327 0.14 | BD437 0.76 | BF271 0.26 | BT108 1.30 | BYX55/600 0.33 [TIP42A 0.52| 78Lt5n 0.30 ECC83 0.78
0.26 BC328 0.14 | BD438 0.75 | BF273 0.18 [BT109 1.18 | BYX71/600 1.18 [ TIP47 0.80 | 78M05 0.50 | ECC84 0.65
0.40 BC337 0.12 | BD439 0.68 | BF274 0.32 |BT116 1.25 {BYZ12 0.42 |TIP110 0.88 | 78M08 0.50 [ ECC85 0.90
0.26 BC338 0.12 | BD507 0.48 | BF323 0,92 |BT119 3.62 | C106D 0.80 | TIP2955 0.60| 78M12 0.80 | ECC88 0.98
0.48 BC350 0.14 | BD508 0.53 | 8F336 0,26 |BT120 3.80 [E1222 0.40 | TtP3055 0.60| 78M15 0.50 | ECF80 0.90
0.45 BC440 0.30 | BD509 0.54 | BF337 0.26 [BT121 3.02 | E5024 0.30 [ 71543 0.32 | 78M24 0.50 | ECH81 0.75
0.45 BC44t 0.32 [ BD510 0.48 | BF338 0.26 | BT138/600 1,30 [ GET872 0.48 | TIS8s 0.40 | 7805 0,55 | ECHs4 0.73
0.28 BC46t 0.32 | BD517 0.86 | BF355 0.42 |BT151/560R  0.90 | 1TT44 0.04 | TIS%0 0.25 | 7808 0.56 | ECL82 0.75
0.46 BC547 0.12 | BD520 0,66 | BF363 0.82 |BT151/300R  1.18{1TT2002 0.11 [TIS91 0.28| 7812 0.88 | ECL86 0.98
0.26 8C548 0.12 | BD699 1.28 [ BF367 0.24 {BTY79/400R  2.80 | ME0402 0.20 {2TX108 0.12] 7815 0.88 | EF80 0.85
0.40 .10 | BC549 0.12 | BD707 0.88 | BF371 0.27 [BU100A 2.30 | ME0404/2 0.24 | ZTX102 0.12] 7818 0.55 | EF86 1.65
AC188 0.28 |BC148 0.08 | BC550 0.18 [ BDX18 2,35 | BF422 0.38 [BU104 2,00 | MEU21 0.80 [ ZTX212 0.28 | 7824 0.58 | EF183 0.78
AC188K 0.40 [AorB 0.10 | BC550C 0.18 | BDX32 2.10 | BF450 0.38 | BU10S 1.20 { MJ400 1,25 | IN4001 0.05 | 7905 0.65 | EF184 0.78
ACY40 0.88 |BC149 0.09 | BCs57 0.12 | BF115 0.32 | BF457 0.33 | BU105/02 1.56 | MJ2955 0.90 [ IN4003 0.05 | 7912 0.85 | EH90 0.54
AD142 1.10 |BC157 0.10 | BCs58 0.12 | BF117 0,54 | BF458 0.36 | BU108 1.80 | MJ3000 1.98 | IN4004 0.08 | 7915 0.65 | EL34 2,50
:g}:g ;.;: ggse g.:g ggxsa 8.21 SE“Q 0.82 SF459 0.44 [BU124 1,75 | MJE240 0.60 { IN4006 0.07 | 7918 0.85 | EL84 0.69
. 159 , Y70 .15 | BF 120 0.38 | BFR39 0.22 | BU126 1.25 | MJE340 0.54 | IN4007 0.07 | 7924 0.85 | EL509 5.50
:g:g; g.:g gg:go g.gg gg\vn; g.:; ggga 8.40 E;;AO 0.22 Bu1ga 1.80 | MJE370 0.88 | IN4148 0.05 | CA3085 0.95 | EM87 2.55
. 1 . 7 3 5 .42 41 0.22 [ BU204 1.38 [ MJE520 0.48 [ IN5400 0.12723C 0.36 | EY86/87 0.67
AD161/AD162 0.98 | BC168B 0.12|BCZ10 1.88 | BF127 0,38 | BFRS51 0.30 | BU205 1.30 | MJE2955 0.99 | IN5402 0.15 | LM317K 3.50 | EY500A 1.65
AF106 0.48 {BC169C 0.10{8Cz11 1.45 | BF152 0.18 | BFR61 0.32 | BU206 1.70 | MJE3055 0.70 [ IN5405 .16 PCC84 0.50
2?:; :.:g gg;ga g.:; gngw g.ao ggm 0.23 | BFR62 0.28 { BU208 1.58 | MPSLO1 0.28 | IN5406 0.18 | ML | PCC8s 0.65
1 L 1 X 130¥ .68 | BF157 0.40 | BFR88 0.34 | BU208A 1.83 [ OA47 0.10 [ IN5408 [ XL POTENTIOMETERS | [0eo:0) 0.74
AF116 2.10|8C171 0.10 | BD131 0.34 [ BF158 0.22 | BFR%0 1.72 | BU208/02 2.05| OAS0 0.08 | 15920 0.08 57,10, 15, 10, 50. 100 [ PCC189 0.85
AF117 2.10{BC171 0.10 | BD132 0.34 | BF159 0.24 | BFT41 0.38 | BU326S 1.75 | 0A91 0.09 | 2N697 0.55 | 200, 500W CF8o 0.75
AF118 0.85|AorB 0.08 | BD131/BD132  0.95 | BFR160 0.23 | BFT43 0.36 | BU407 1.85| OA95 0.18 | 2N706A 0.33 38peach | PCF86 1.28
:Eg g.sz EC'E 0.08 33135 g.ag SF167 0.30 | BEW10 0.79 | BU407D 1.80 | OA200 0.06 | 2N29%04 0.28 PCF200 1.55
.48 | Aor 0.12 | BD136 .38 | BF173 0,25 | BFW44 0.76 | BUX8O 3.70 | OA202 0.15 | 2N2306 0.24 0 PCF801 1.45
AF125 0.48 [BC177 0.20 | BD137 0.36 | BF177 0.42 | BFX29 0.28 BUY20 1.78} 0C25 2.10 | 2N2926G 0.10 [ 30, 120, 270. 470, PCF802 0.83
AF127 0.48 | BC178A 0.22 [ BD138 0.38 | BF178 0.30 | BFX30 0,30 | BUY69A 2.60| OC26 1.70 | 2N3053 0.22 | allat 20p each | PCF806 1.20
:E?g g.g 22152(: g.o: 33133 g.sa 3?79 o.gg ngao 3.86 | 8UYE9B 1.98| OC28 1,50 [ 2N3054 0.56 PCL82 0.90
X or .0 14 .38 | BF180 0. FX84 0.24 | DBY101 0.48{ OC29 2.47 | 2N3055 0.45 PCL83 2.50
AF239 0.88 [ BC182L 0.09 [BD144 180 | BF 181 0.35 | BFZ85 0.26|BY118 1.10}0C35 1.75 | 2N3702 0.10 | Metailised Paper | PCL84 0.90
AF2795 0.72|ABorC 0.09 | BD145 1.82 | BF182 0.32 | BFX86 0.26 | BY122 0.68| 0C36 1.75 | 2N3704 0.10 2n2F 1500V DC  60p | PCL86 0.58
AL100 2.50 | BC183 0.09 | BD150A 0.81 | BF183 0.32 | BFX87 0.25(BY126 0.12| 0C42 0.72 | 2N3708 0.10 | 2n2F600VAC  24p | PCLB05/85 1.38
AL102 1.88 |ABorC 0.10 | BD159 0.85 | BF184 0.32 | BFX89 0.65{BY127 0.10| OC42K 1.40 [ 2N3772 1.90 | 3n6F 1700VDC  80p | PD500 3.75
AL113 2.20 {BC183L 0.06 | 8D160 1.85 | BF185 0,32 BFYs50 0.21[BY133 0.16 OC44 0.72 { 2N3773 2,70 |4n7F1500VDC  80p | PFL20O 1.35
:szv?g :zg chorC g.:: 2[0)165 g.:: gEm g.og SFV51 0.21BY135 0.28 | OC45 0.58 | 2N3%04 0.18 | 10nF 1000VDC 22p | PL33 1.50
1 . 184 3 175 X 195 .10 | BFY52 0.21| BY154 44| OC71 0.50 | 2N3906 0.16 | 10NF500VAC  80p | PL36 1.45
AY102 4.32|ABorC 0.10 | BD182 1.00 [ BF196 0.10| BFY57 0.40| BY179 0.66 | OC72 0.52 | 2N5294 0.48 | 15nF 300V AC 3o: PL81 0.85
BA102 0.34 [ BC207 0.15 [BD183 1.10 [ BF197 0.10 | BFY90 0.90] BY182 0.87 | OC81 0.68 { 2N6107 0.71|22nF300VAC  32p | PL82 0.75
0.67 | BC208 0.16 [ BD184 1.20 | BF198 0.14{ BFY90S 1.34| BY184 0.40 | 0C200 2.45 | 2N6126 0.68 | 100nF 1000V DC 48p | PL83 0.65
8'% ;l\(E:!znzC 8.2: 58201 g.g gggs g.lg g:mo g.ﬁ gzm 0.72 8(:202 2.20 | 258337 1.60 | 470nF 1000V DC 85p | PL84 0.75
. or 3 202 X 00 X 103 . 189 4,75 ORP12 0.85 [25C1172Y 2.90 PLYS 2.00
0.16 | BC212L 0.08 | BD204 0.80 | BF222 0.48 | BR103 0.58 | BY198 0.44 | R20088 1.80 [25C1173Y 0.82 | HV Disc Ceramic () | PL504 1.20
0.08{ABorC 0.10 [ BD222 0.80 | BF224 0.20 | BRC443 1.76| BY199 0.47 | R2010B 1.52 | 25C1302 1.40 | tkV 1.5nF 18p | PL508 2.40
0.10 |BC213 0.09 | BD225 0.86 | BF224J 0.16 | BRY39 0.38| BY206 0.24 | SHG15 0.40 | 40251 0.95 | 3kV1.5nF 20p | PL509/519 7.50
.08 [AorB 0.10 [ BD232 0.45 | BF240 0.20 | BRYS6 0.42( BY207 0.24 | TAG1/100 1.40 | 40361 0.58 | 8kV 10, 47, 56. PY88 1.80
BC2t3L .10 [ BD233 0.80 | BF241 0.28 | BRY61 0.86 [ BY210/400 0.28 | TAG3/400 1,78 | 40362 0.50| 82 100, PY500A 2.40
AorB .10 | BD234 0.62 | BF244 0.26 | BSS17 0.56 | BY210/600 0.26 | TIC44 0.40 [ 40411 3.72| 120,150, uz26 1.90
BC237 .11 | BD235 0.63| BF244A 0.28 | BSS27 0.92 | BY210/800 0.30 | TIC45 0.45 | 40530 0.80 | 180. 200, UCH81 0.30
BB1058 30 | BC236 .12 | BD236 0.83 | BF244C 0.24 | BSX19 0.34 | BY223 1.20 [ TiCa6 0.48 | 40673 0.80| 220pF 30p | UCLB2 1.70
BB105G BC239 .14 | BD237 0.86 | BF245A 0.28 | BSX20 0.34  8Y227 0.26 | TIC47 0.70 | 40964 1.54 | 270, 300pF 39p | 6J5GT 1.78
gg%gs Egzm 3 ggm g.so g:;254 8.15 ggxss 0.62 gvzzg 0.30 | TIC106A 0.70 | Quantity prices | 10kV InF 67p | 65J7 2.20
1 orC 5 241 .80 | BF256 .40 | 35X76 .29 [ By238 0.68 | TIP30A 0.46 | available 30FLI2 1.60
AorB .12 § BC301 0.30 | BD243A 0.80 | BF257 0.32)| 3T100A/02  0.94 | BYX10 0.24 | TIP3IC 0.84 | on all histed itoms 6JB6A 4.00
NEW 1984 CATALOGUE NOW AVAILABLE — Many prices reduced — range increased — fully illustrated. Price 65p, per copy (free upon request with orders over £5) — includes 30p.
Credit Note, special offer sheets. order form and pre-paid envelope. SEND NOW FOR YOUR COPY.
= TERA570 1.50 [UPC1156H 4.2 ESISTORS FUSES
400mW Plastic 3V-75V 8p sach 10/75p TBAG41BX1 4.50 ) UPC1158H 0.76| /4W1RO 10 10M (E12Range) 114in k Blow 100 150 250mA £1.3011.251.52531015A
13W Plastic 3V-200V 15p each 10/£1.40 | TBA651 2.80 | UPC1163H 0.98| /2W2R21t0 10M (E24 Range) 1Y4in Time Delay 100mA £3.50 150mA£2.28 250 300 500 600 750
1.5W Flange 4.7-47V £1.26 each TBA673 2.40 | UPC1181H 1.60| 1W 10R to 2M2(E 12 Range) 850mA £1.84 11.25 1.5 1.6 2A £1.84 2.5A 3.15 3 5A £2,82 20mm
gé:v\:l\/sl"la:t;g_;gJi\q%‘:p.aih ;gmoo :.ag UPC1185H2  3.75| 2W 10R to2M2 (E6 Range) Quick Blow 100 125 160 200 250 315 400 500 600 800MA 112515225
u v £1.31 eac A750 .80 | UPC1212C 1,30/ T 35456 3A 40p 20mm Time Delay 100 125 150 200mA €1,80 750 300
TBAB0O 1.60 | UPC1230H BYedl RESISTOR K 400500 600 800mA £4.0011.25152 253 3A85p 1in Malns 235710
AN24OP m342 (£) BACH Ig:g:og :;g UPG1350C "2"1/4Wpack10eqchvalueE12—10R101M61Op|eces 4.80 g
FRaT) aa SN76530P 1.40 TBA828 ico. UPC1367C 3.40 14w pack s eachvalue E12— 10R to 1M 305 pieces 2.73 |Manufacturers please note — we can offer very competitive
N -88  ISN76533N 1.60 SO UPCI3TBH  4.40 iny ozck 10each value E12— 2R2 o 2M2 730 pleces 8.28 {quantityprices of 20mm Quick Blow & Time Delay range— please
715Q 2.90 [SN76650N 1.08 | TBAB9O 3.88 | UPC2002H 2.80 1 ll
72Wpack5 eachvalue E12—2R2 to 1M 365pieces 3.00 |apply for quotation
Chistp 288 [ONTeN .89 |ToAdosA 308 IWpacks each value E12—2R2 o (M35 picces 1500 | — L —
CA4102 .30 [sTkots 6.50 [TBA970 4.05|172A50v 921 2WpackSeach value E6—10R to 2M2317 pieces 18.00 |5 240v Primary 4 5 0-4 5v 400m/A 50p 6-0-6 100m/A 58p 6-0-6
CAdz50 350 [Ta7ioer  3.20 TBASH 1.88]100v gl RESISTORS _ WIREWOUND Generally 5% Iabouilialal]
CA4400 2.98 |TA7120P 2.20 | TCA160C 3.90 | 200V 0.32 2-5W0-22(o270RAva|lblempe = 0.20 |Postage and packing 48p per transformer
CA4422 3.07 [TA7129AP  3.85 | TCA270S 4.00 | 400V 0.40| 4w 1Ro 10 10K. Available in preferred values 0.21 [Competitive bulk prices on request
::ggg :g: ;ﬁmgp :.:: ;g:gggSA ;% g.‘?g\v, g»:g TW0.47R t0 22K. Available inpreferred values 0.28 T e AN ADAPTORS
LC7137 8.16 [TA7193 5.80 [TCA940 1.90 3A1V00V 0.52 :m::g:ggﬁ':z:”:g:s::S:g:s::sg:::ﬂi: gg: [These very high gquality British made two pin Elaropea_?vadaptors
LM380N 0.80 [TA7172P 1.80 [TDA440 3.80 0,585 " re ideal for driving Radios, cassette recorders, games,
LM1303N 2.852 jTA7176 2.50 ;31\1002 1.90 gggz ge; r-Md . 'PI & - ;ethcThe adaptors fit in the UK shaver socket
HA1151P 3.12 |ra7o0op 4.18 | TDA1003A 5.50 .6 al Co-ax Plug 3
MC1307P 1.85 |ta7204p 1.86 | TDA1004A 2.90 | 800V 0.60| VEROBOARD 0. 1in. | Plastic Co-ax Plug 0.14 | REF  Voltage Current 1+ 10+ 100~
MC1310P 1.85 [TA7205AP 1.50 | TDA1006A 2.40 }6A 100V 0.66] CLAD. Single Junction Socket 0.80 EOB 45V 200m/a 50p 45p 32p
Mo el dmlouess  amfan essdh s Fdtcmeno ol o' 'y gmmn gyl gl
. TA7210P 50 4 g .74} 2Vox5’ 1. d o . -
MC1330P 0.83 [TA7222P 1.88 |TDA1170S 3.00 | 600V 0.80| 21ox17 3.28| PL259 0.38 |(Postage & Packing: 45p per adaptor or £1.60 per 10, £4.50 per 100)
MCis4doP .85 [Ta7z23p  3.e8 |DA1I0 3180 [s0o¥. e [ T e
MGIBIP 380 [Talsge oo |ToAloa  ayolbov.  3ae 3%‘*5" 31| 25mmPivs Meta o1
1351 Y TATI10P 1.80 12 3.7 H 3ax17” 1 mm Plug Meta! . —
MC1352P 150 |ra7600P 4.28 |[TDA1327A  1.88 |20V 2.38] 43ax1734 4.98f 25mm Chassis Socket 0.10 By (a0 Ry o0
MC1357P -88 ITA7611AP 2.88 [TDA1352A/B 1.58 400¥ 2.80} Pkt.of 100Pins .50 g»Smr;}‘:ChﬁmSgﬁkel Sock g.}g AC Volts: 3, 6. 15. 60, 150. 300, 600, 900
MU 138 [TAAOA  Zge[Tamns  ssolsasy  zios| T o gl hinlinmonochamsgodiel 020 AG Corr M 055 30,300,300 0
ML231B 2.10 |TAA550 0.50 | TDA2020 4.80 | 100V 225} pininsert Too! 1.83) 6pin VainMono Chassis Socket 930 DG Reistance 0.2, 3, 50, 500, 5000K
ML232B 2.10 |TAAS70 1.99 [TDA2030 2.78 {200V 2.40| vero Wiring Pen +{ 4mmBananaPlug 0.18 level dB: — 10 to — 12
xé_zam g;g TAAB11AIZ  3.50 ;322140 i?g ‘&z g-:g Spool 3.50 3'3?32??:39‘350“9" g';: '
555 . TAA611B12 2.85 2521 3 . onnectors X .
C-mos555 0.88 |TAncdos 390 | TDA2523 350 PP Battery Connectors 0.16 Supplied with rechargeable batteries
NES56 0.80 [TAAGB1B 1,70 | TDA2530 2.70 |ALL SERVISOL = : PRICE £12.00 INC OF P/P & VAT
SAA1024 8.38 {TAA700 2.80  TDA2540 3.80 {PRODUCTS erminal Blocks .
SAA1025 8.40 |TAAB40 3.38 | TDA2541 3.80 [Switch Cleaner 0.88 2amp 12 way 0.19 — -
SAS560A 2,50 |TAD100 2.80 | TDA2560 3.50 | Circuit Freezer 0.96 | VEROBOARD 0. tin. 553:01”“ 0.20 mmcine ounting 0,28 1C SOCKETS
SAS560S 1.85 |FMFILTER  1.20 {TDA2571A 2.80 |Foam Cleanser 0.84 | PLAIN ‘2A 46 2?"""P e ounting 0.3g| Dito 0¥t
SAS570S 1.85 |TBA120A 1.00 | TDA2581 3.20 |peroKlene  0.78)374%5 .98 3 92 ]{‘“gha"e "&0“"""9 ougz| & Pin 008 070110
SASS80 2.88 |asssase  1.30 | TDA2s%0 3.20 [sjlicone Grease 39ax17 2.70 . - giGhassisMounting (02 4 pin 010  0.95/10
SAS590 2.82 o TuuQ 1,32 | TDA2591 2.98 [(aerosol) 1,00|DP Board 3.85) Soidering Section Carline 1/4in Mounting  0.10]. 15 pin o0.11 1.00/10
SC9503P 1.10 [TBA1208 1.30 | TDA2593 2.98 lantistat Spray 0.82|VEROSUrip  1.25| ANTEX 15WIRON .00 8 pin 014 1.60/10
SL432A 4.00 |TBA231 1.45 | TDA610 3.20 |PiasticSeal - 0,88 |HAND HELD CON-| ANTEX18WIRON 5.00 2 pin 021 19510
SL901B 5.20 |TBA281 2.65 | TDA2611A 1.94 [£ycelPolish  ©0.76| TROLBOXES .78 ANTEX25WIRON 5.20 24 pin 025  2.25/10
SL9178 8.25 |TeAes 1.20 | TDA2640 290 |Fire Exting4og 2.80 | 72x50x25Boxes 52| ANTEXELEMENTS 2.00 D" CONNECTORS 28 pin 030 27510
SL1327Q 1.10 |TBA480Q 1.80 | TDA2680 3.40 |video Head :N_‘FEXBITS 0.95 4 pin 034  3.10/10
SN76003N 2.44 1TBA400 2.30 | TDA26%0 3.80 [Cleaner 0.88 SCN)LEXSTANDS 1.90 Mak 9 15 25
SN76013N 1.90 |TBAS10 2.60 | TDA3950/A/B  2.80 (S )icone Grease ESOSU(‘éKER 4.50 S Id. way way way
SN 248 |Toromod 280|URCr  ewe|LC))73gwee  1.00| v mm——m| STTS060" 070 | Aale 1w 2% 2k
SN76110N 1.12 Tsﬁgaoxg 1.30 | UPC566H 2.98 (Sszg’)a Mo 0.72 ANTEX SOLDERING STATION complete | Female BT Approved. Telephone Plug
SN76115N 2.00 {TBAS40/Q 1.40 |UPCs75C2 3.20 [Sotda Mop - Universal ~ Ni-Cad| with iron- 30W or 40W 49.95 | Solder 1.00 145 185 | &4-corelead £3.10
SN76131IN 1.65 | TBASS0/G 1.82 [UPC1018C 1.10|(/Gauge) 0.72 charger.chgrges Spare nozzles for Soldersucker 0.48/| Angle 150 200 240 | BT  Approved Telephone
SN7626DN  1.80 |TBASSOC  1.70JUPCI025H  2.90 |aqditional P&P on |pree  — es.00| ALL LISTED ITEMS. TEL SALES| Covers 80 80 80 | SecondarySocket  £3.20
SN76227N 1.10 |TBASGOCQ  1.80 UPC1032H 0.90 | above 30p | DESK.

ORDERING: All components are brand new and to full specification. Please add 45p
postage/packing {unless otherwise specified) to all orders and then add 15%
VAT to the total. Either send cheque/cash/postal order or send/telephone your
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.

EAST CORNWALL COMPONENTS
DEPT REW 8 119 HIGH STREET

WEM
SHROPSHIRE SY4 5TT TEL: 0939 32689
Telex: 35565
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SPORADIC-E

due to improved signal stability and
quality. Where the FM radio band is
affected via Sporadic-E the signal
characteristics often resemble those of
tropospheric propagation.

Initial experiments in Sporadic-E
reception should be conducted during
the summer, to take advantage of
frequent openings and high signal
levels. This means that fairly simple
receiving apparatus can be employed. A
dipole can be used for both TV and FM
radio reception, with each rod cut to
50 inches for the centre of Band | or
30 inches for the FM band.

Aerials should be mounted hori-
zontally and some method of rotation is
desirable since a horizontal dipole is
directional. Height is not of great
importance because signals propagated
via Sporadic-E arrive at an angle but,
local shielding should be taken into
account.

For more serious and regular experi-
ments most enthusiasts progress to the
luxury of a muiti-element beam covering
the appropriate channels. The use of
masthead amplifiers should be avoided,
no matter how tempting these may be.
Signal levels in Band | can attain many
mV without amplification, and using such
a device may introduce cross-modula-
tion and other spurious effects.

Equipment requirements
A typical domestic FM radio receiver
will suffice for the reception of Western

European FM stations where the fre-
quency range 88 to 108MHz is used.
Eastern bloc countries have their own
FM band situated between 64 and 73MHz,
with the exception of Yugoslavia where
standard Western European allocations
have been adopted. One solution to
Eastern bloc FM reception is to use a
scanner such as the SX200-N.

This would also allow monitoring of the
various ltalian private radio station
transmitter links operating between 45
and 60MHz. These carry popular music
programmes and are usually present
during reception of television signals
from Italy on channels |A and IB. As a
bonus, foreign TV sound can be moni-
tored with such a scanner.

For television reception via Sporadic-E,
a receiving system capable of covering
the necessary frequencies is an obvious
essential. With the exception of France,
who use 625 lines with positive vision
modulation and AM sound, all other
European services use 625 lines with
negative video and FM intercarrier
sound. In fact they are very similar to our
own system except that the sound
spacing differs and they utilise Bands |
and |ll as well as UHF. The intercarrier
sound spacing is 6.0MHz in the UK and
Eire, 6.5MHz in Eastern-bioc countries
and 5.5MHz in Western Europe (includ-
ing Yugoslavia), Africa and the Middle
East.

Certain domestic television receivers
already possess a multiband tuner as

standard. These are mainly imported
models from manufacturers such as
Grundig, Luxor and Telefunken. A few
domestic video cassette recorders have
multiband facilities. The Sanyo 930-00
and the Hitachi VT 11E (DS) are two
examples. By simply connecting a suit-
able aerial and setting the bandswitch
selector to Band |, DX signals can be
tuned in with the VCR.

There are many small-screen portable
TV sets which cover the appropriate
European channels. Prospective
purchasers should look for tuning scales
marked 2-4 and 5-12; this will indicate
Western European E channels 2 to 12.
Some portables have switching for
Continental and UK sound standards and
colour receivers catering for both PAL
and SECAM transmissions are readily
available.

For the keen experimenter a multiband
tuner could be fitted to an existing
receiver although modifications and
additions of this type demand a certain
level of competence on the part of the
individual. The usual safety precautions
must be observed when dealing with
domestic receivers since these employ
live-chassis techniques.

Battery/mains portables are normally
equipped with an integral mains isolat-
ing transformer, thus making modifica-
tions more attractive from the aspect of
safety.

Inexpensive varicap tuners suitable
for Band | experiments are available

45:00 5175 5876 6175 6675
UK Sy A 41-50 4825 |5325 |5826 |63:25
stem t_ r_ v = vision carrier
{405 line) L B2 B3 B4 BS s -~ sound carrier
s v s v s v s v's v
4975 59-25 77-25 85-25 93-26
56-25 6575 83-75 91-75 9975
OIRT System D i i - d
R1_ | R2 | R3 R4 RS |
v v 8 v v - v s
48-25 55-25 62.25
53¢ 60-75 67:78
CCIR System B ]
E2 E3 E4 |
v s v s v s
4975
5525
Exclusive channel used -
only in Austria (System B) E2a |
S
53-75 62:25 8225
5925 6775 8775
Italian Channels | g
{System B) A | 8 |
v L] v $ v ]
6375
5975
Eire System ] i
B |
v s
64-50 7270 87:60 108-00
EM Radio OIRT FM band [W.European FM Band )
'llll"'llllfiiillilIlll"lT‘]IllllllI'l'Illl|ll'|IIT"|IIIIIIIII]II!II
40 50 60 70 80 90 100 110
MHz
Frequency allocations for 40-110MHz
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from mail-order companies such as
Sendz Components. Most have only the
basic Band | coverage of 47 to 68MHz but
others provide an extended coverage
wellinto the FM radio spectrum. The ELC
2060 is an example and covers OIRT
channels R3, R4 and R5.

Simple modifications of this type will
provide vision-only signals, but it is not
considered too much of a disadvantage.
The intercarrier sound I|Fs could be
realigned to the appropriate sound
spacing of 5.5MHz or 6.5MHz if required,
although many circuits use fixed ceramic
filters and these would have to be
changed.

The more intrepid experimenter could
build the multiband DX-TV converter
described in the August 1983 issue of
R&EW. This can be used with an
unmodified receiver.

Identifying TV signals

Programme content and presentation
quality both contribute in providing
signal identification in the absence of
captions and test cards. The experi-
enced DXer finds his ‘sixth sense’ offers
assistance too. Familiarising oneself
with the positions of various channels in
Band | is advisable and is a relatively
easy task, especially if the local BBC-1
transmitters are still on the air to act as
markers.

Reference to the channel allocations
in the table should help. Once their
relative positions have been estab-
lished, with practice it should be easy to
differentiate between E and R channels.
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Some countries do not use all channels
in Band | and by a process of elimination
itis possible to work out which service is
being received. For instance, Rumania
does not appear on channel R1 and
Denmark does not transmit on
channel E2.

The general direction from which a
signal originates can often give a
valuable clue, although on rare occa-
sions signals can be reflected within the
E-layer and arrive from a totally different
direction than that of the transmitter.
Neighbouring countries may be present,
especially during intense openings.
Yugoslavian signals usually accompany
Italian transmissions, and if these are
present it is often worthwhile to be on
the look out for double skip signals from
Jordan.

The accompanying sound channel can
provide more clues, but unless one is
conversantwith foreignlanguagesitmay
be best to leave well alone, although it
does tend to add a touch of glamour to
the reception.

Test cards provide a positive form of
identification. Most television services
use an electronically generated colour
pattern and nearly all incorporate some
form of identification. Norway even
displays the time and the transmitter
location ontheirtestcard; otherservices
simply include station initials. On Rus-
sian test cards there are lots of unusual
numbering systems and small lettering
in the Cyrillic alphabet.

Test cards in Europe are radiated prior
to programmes but there is a growing

trend to display sample teletext pages.
Unfortunately these all look alike, espec-
ially on weak signals. Identification
captions and clocks are other possible
means of identifying services, but not all
clocks carry identification.

However, clock captions can give an
indication as to the country of origin
even without identification. A check
should be made of the time. Is it GMT +1
hour or GMT +4 hours? If it's the latter
and on an E channel then the signal is
almost certainly an ‘exotic’, probably
from the Middle East.

Weather maps can be a useful guide to
identifying a signal. By notingwhich area
of the map is receiving the most
attention it is often possible to pin-point
the source of reception.

Some services regularly use subtitling
in the lower portion of the picture,
especially with imported programmes
and feature films. Scandinavia, Yugosia-
via and Rumania frequently show sub-
titled programmes. While spokenforeign
languages may be difficult to understand
it is surprising how quickly one recog-
nises them when in subtitle form.

Several European countries such as
West Germany, Switzerland and lItaly
now incorporate station identification in
the corner of the picture in an attempt to
prevent piracy. These inserts frequently
change position but they do provide yet
another means of identification.

Most countries use some form of
digital information known as vertical
interval test signals (VITS)- within the
frame bar. These differ between services
and also from studio to studio within a
particular service. As the VITS tend to
change periodically they cannot be
relied upon to provide definite iden-
tification on a permanent basis. The
frame amplitude of the receiver may
have to be reduced in order to display
these test puises.

The style of dress and sometimes the
complexion of presenters can offer an
overall clue to the country of origin,
although the sighting of a big beefy
battleaxe doesn’t always indicate Soviet
TV.Early morning TV from Russia is easy
to spot: it's normally a diet of keep-fit
classes followed by a concert, poetryora
military parade.

In other Eastern bloc countries ser-

.vices are more Westernised in their

approach, with cartoons and advertising.
This is especially true of Hungarian TV.
Spanish TV tends to feature bullfighting
very regularly — in fact, it's their version
of ‘Match of the Day’. Popeye cartoons,
Tom and Jerry dubbed in Spanish, The
Avengers and a few ‘heavy’ drama
programmes are also typical offerings.
The DX-TV enthusiast will have to
search for Icelandic TV if it's late-night
test cards he’s after. Programmes do not
start until approximately 2000GMT and
closedown is never more than about
three hours away. Consequently, the test
card is radiated for lengthy periods, even
throughout the night on some occasions.
A late evening opening to this area could
mean trans-Atlantic DX since there will
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be little chance of signals being
swamped by European stations, espec-
ially during the early hours.

When to tune In

As mentioned previously, Sporadic-E
reception can occur at any time of the
day or night, the only limiting factor
being the hours of transmission. Since
Western Russiais GMT +3 hours (CET +2
hours) testtransmissions may be present
as early as 0400 CET with programmes at
0600. Several other countries usually
commence test transmissions shortly
after. Italian receptionis common during
the main season and in 1983 it was seen
virtually on a daily basis with a blank
raster followed by the test card at 0800.

There is often a decrease in activity
towards mid-morning. Spain is a fre-
quent visitor around noon showing test
cards, some of which include transmitter
location details. Regional programmes
in Spain are radiated at 1300.

Many European services devote mor-
nings to schools television followed at
lunchtime by lengthy news bulletins and
magazine programmes. At such times
identifying stations can often prove a
headache, especially for the newcomer
to DX-TV. During afternoon periods,
Spain and Portugal may close down
some of the transmitters and, if condit-
ions are good to the south, there is the
possibility of double-hop or even triple-

hop reception, perhaps from Ghana or
Nigeria.

There is a tendency for intense
openings to manifest themselves during
the late afternoon or early evening and
the FM radio band can become
extremely active with signals from the
south-east. Albanian TV on channel IC
often appear$ during such activity. The
‘magic’ time for exotics seems to be
between 1815 and about 1930 with the
possibility of Jordanian signals
appearing.

Western Russia is well populated with
Band | transmitters and their current
affairs programme ‘BPEMSI’ is a familiar
sightat 1900, preceded by aclock caption
showing 2100 hours local time. It is not
uncommon for Soviet transmissions to
end at about 2130 CET but some other
Eastern-bloc countries radiate program-
mes until approximately 0100.

Successful reception

We have concentrated mainly upon
reception of television signals
propagated via Sporadic-E ionisation
since Band | frequencies are regularly
affected. Many would-be experimenters
often feel that reception of this nature is
too technically demanding for them to
undertake and that large receiving
arrays and ultra-sensitive receivers are
necessary.

The authors’ thoughts were similar

some 15 years ago but success is assured
even for beginners. New enthusiasts
usually see Soviet, Italian and Spanish
TV programmes within a few days of
starting during the main summer season.
This year’s Sporadic-E may be the
quietest yet as regards local interfer-
ence probliems since few 405-line VHF
transmitters are operating at full
strength. The whole of the band will
eventually be re-organised to incorpo-
rate the 6 metre amateur band and
various other communication services, a
development which will be peculiar to
the United Kingdom.

Further reading

The following two books should prove
to be of interest to radio and television
enthusiasts:-
Radio Stations Guide - Apart from
covering long wave, medium wave and
short wave stations, this book also lists
European FM transmitters in ascending
order of frequencies.
Guide to World-Wide Television Test
Cards-Edition 2— A comprehensive book
featuring test cards and identification
captions to help DX-TV enthusiasts
identify reception.
Both books are available from HS
Publications, 17 Collingham Gardens,
Derby DE3 4FS. Further details are
available by sending a stamped-addres-
sed envelope.

AA117 BC328 FX85 20p P112 S4p | 2N3773 100p | BYX70/500 31 DY8o2 4042 58p | 7482 T0p | 74LS367 32p | HA-1368 90p | TBA9SO 80p
AA119 g: BCS57 == FX87 18p 1P115 48p | 2N3819 29p Y X70/1 ao= CC82 & 4043 S37p | 7485 48p | 7405399 8Sp | LA-1201 20p | TCA270 40p
AAY32 9p | BCY32 150p FX88 18p | TIP117 568p | 2N3866 88p | BYX71/600 80p | ECC83 43p | 4044 88p | 7486 28p | 74LS670 130p -1365 70p | TC. 80p
AC107 28p | BCY33 150p FY50 14p P120 43p | 2N4031 28p | OA47 8p CCB4 40p | 4047 83p | 7489 100p LA-3301 80p | TC. 88p
AC126 17p | BCY34 150p FY51 14p | TIP121 48p | 2N4036 23p | OA0 4p | ECC85 40p | 4048 49p | 7490 35p { UNEAR IC'S -3350 50p | TDA1170 90p
AC127 18p | BCY42 20p FY52 14p P122 4Tp | 2N4037 28p | OA91 4p | ECH8t 49p | 4049 40p | 7492 48p | LM324 30p | LA-4031 40p | TDA1412 6op
AC128 15p CY56 18p FY56 25p P125 47p | 2N4443 T6p | OA200 7p | ECH84 82p | 4050 40p | 7493 a8p { LM330 80p | LA-4032 90p | TDA2002 80p
AC128K 23p | BCY70 18p FYS7 28p | TIP126 B88p | 2N4444 T6p A202 7p { ECL8O 87p | 4051 62p | 7495 48p | LM331 100p -4051 230p | TDA2003 150p
AC141K 23p | BCYN 16p FY64 2% P127 S56p | 2N5061 20p | IN914 2p | ECL82 S9p | 4052 S1p | 7497 80p | LM709Dii 30p | LA-4101 40p | TDA2020 140p
AC142K 22p | BCY72 16p FY30 60p | TIP147 100p | 2N5294 30p | IN40O1 4p | ECLB4 S7p | 4053 S1p | 74107 30p | LM723 32p | LA-41025K TDA2030 140p
AC153K 23p | BD115 20p R100 14p P2955 34p | 2N5296 30p | IN40O2 4p 4054 88p | 74111 52p { LM741Dil  15p | 140p TDA2522 90p
C176 18p | BD124P S0p SX20 18p | TIP3054 38p | 2N6106 40p | IN40G3 4p C $7p | 4055 90p | 74116 85p | LM741 Met LA-4420 180p | TDA2530 90p
AC178K 20p | BD124 110p T106 20p P3055 34p | 2N6107 40p | IN40O4 4p | ECL8S 49p | 4056 8Sp | 74119 8Sp 43p 180p | TDA2532 90p
AC187 18p | BD128 3%p T109 90p | TiS43 48p | 2N6109 40p | IN4OOS 4p | EF80 3tp | 4060 T2p | 74122 40p | LM3900 28p | MB3712  150p | TDA2540 78p
ACIB7TK  20p | BD131  28p | BT116  80p | TIS44 40p [ 3N128°  88p | INa00G 4p | EF8s 34p | 4066 42p | 14123 20p | NE3s5  16p [ MC1327  70B | TD 780
Ct 17p | BD132 25p T119 100p | TIS6t 18p | 3N143 88p | IN4007 Sp | EF89 43p | 4068 28p | 74125 40p 556 40p AS560 10p | TDA2533 100p
AC188K 23p | BD135 20p 7120 100p | TIS8BA 45p IN4148 2p | EF183 48p | 4069 27p | 74126 48p | AN-214P  200p AS570 10p | TDA2690 80p
ACY18 48p | BD136 20p U104 100p | TIS90 18p | JAPANESE IN5400 Op | EF184 S3p | 49070 27p | 74132 42p { AN-240P 130p N760 40p | UPC-555H @0p
ACY19 48p | BD137 20p U105 80p 591 18p IN5401 10p | EL34 190p | 4071 27p | 74141 85p | AN-360 120p N76013N 140p | UPC-556H  80p
AD142 60p | BDY92 100p U108 100p 593 20p A73 30p | IN5402 10p | EY86 31p | 4072 27p | 74145 70p | AN-7110 150p N76023N 140p | UPC-575C2 100p
AD149 45p U110 110p 25A104 32p | IN5403 11p | EY87 31p | 4073 27p | 74153 48p | AN-7114 170p N76033N 150p -577H  150p
AD161 22p | BD138 20p Ut1y 140p | VKi010 88p | 25A198 22p | IN5404 11p | PC97 100p | 4075 27p | 74155 48p | AN-7115  180p N76110N  70p | UPC-592H2 120p
AD162 22p | BD139 20p U126 70p | VNIOKM  680p A203 30p | IN5405 12p | PCC8s 42p | 4076 TOp | 74157 48p -7120 150p N76115 70p | UPC-1025H 300p
AF124 28p | BD140 20p U204 TSp | VN46AF 88p | 25854 28p | INS406 13p | PCF80 88p | 4077 27p | 74160 30p | AY3-1270 880p 2800D 52p | UPC-1026C 140p
AF125 25p | BD144 90p U205 70p | VN6GAF 100p | 2SB77 32p | IN5407 13p | PCF200 138p | 4078 27p | 74164 30p | AY3-1350 300p | TA-7120 100p | UPC-1028H 160p
AF127 25p | BD150 30p U208 T8p | VN8BAF 118p | 25B337  120p | IN5408 4 PCF80t 110p | 4081 27p | 74167 aSp | AY3-8910 360p A-7137P 110p | UPC-1031H2180p
AF139 22p | BD157 38p U206A 80p | VNSSAF 110p | 25B405 22p PCF802 57p | 4082 27p | 74t 50p | AY3-8912 400p | TA-7200 200p PC-1 70p
AF: 22p | BD158 38p U208D 120p C460 21p PCF806 113p | 4093 48p | 74174 T8p { AY5-3600 S570p A-7201  200p | UPC-1156H 200p
AL112 T0p | BD166 30p U326 88p | ZTX107 11p | 25C4%5 80p | 8pin 8p | PCH200 100p | 4094 85p | 74175 83p | CA270 40p A-7203 240p | UPC-1181H 120p
AL113 80p | BD175 30p U406 88p | ZTX108 11p C 40p | 14pin 8p | PCLBI1 S4p | 4098 88p | 74176 48p | CA3046 S0p A-7204  110p | UPC-1182H 150p
ASZ15 100p D177 30p U407 T8p | ZTX109 12p | 28C1161 110p | 16pin 9p | PCL&2 63p | 4099 82p | 74180 50p | CA3048 100p A-7205P 90p | UPC-1185H2250p
ASZ17 100p D179 32p U408 100p | ZTX212 27p | 25C1172Y 130p | 18pin 12p | PCL84 50p | 4501 40p | 74182 48p | CA3060 280p A-7210  200p
AU110 110p D181 45p U500 110p | ZTX 13p | 28C1279 24p | 20pin 14p | PCL8S $Sp | 4502 38p | 74192 40p | CA3080E 70p A-72222AP
AY102 180p D182 680p U526 80p | ZTX301 18p | 25C1306 100p | 22pin 18p L 86 58p | 4503 82p | 74196 40p | CA3086 25p 2114 200p
AY106 180p D183 680p { C106D 23p 16p | 28C1307 100p { 24pin 18p | PCLBOS 58p | 4504 TSp | 74197 48p | CA3089E 130p A-7310P 100p | 2716 300p
D201 33p ( MU250C  100p 24p | 25C1520 25p | 28pin 20p | PFL200 85p | 4506 110p | 74393 T0p | CA3090AQ 16p | 2516 200p
BA145 10p D202 38p | MJ2501  110p | ZTX304 17p | 25C1969 130p | 40pin 28p | PL36 80p | 4507 43p 300p TBA120S 48p | 2532 400p
BA148 10p D203 42p | MJ2955 58p 20p | 2SC. 120p PL504 98p | 4508 123p | 74LS00 60p | CA3130E  80p | TBA: 60p | 2732 400p
BA154 8p D204 42p | MJ3000 118p | ZT. 20p | 25C2078 120p L508 190p | 4510 Stp | 7 43p | CA3130S 100p | TBA396 80p | 2764 T00p
BA157 12p 0222 31p J3001 118p | ZTX500 13p | 28C2122A 200p | 400MV PL519 480p | 4511 37p | 74LS08 20p | CA3140E  48p | TBA520 T8p | 4116 75p
BB101 13p D225 31p | MJE29A 30p | ZTX50 13p 2052 27p | BYZ88 Range PY81 T0p | 4512 S7p | 74LS09 18p | CA3183E 230p | TBAS30 80p | 4164 380p
BB103 16p D232 31p | MJE30A 30p | ZTX502 18p | 25D234 37p | 2v7 to 39\? Sp | Pyss 48p | 4513 120p | 74510 38p 240E  90p | TBAS40 T5p | 6116 800p
BB1058 18p 0234 32p | MJE340 28p | ZT. 18p | 25K135 400p | 1.3W Zeners PY500A 180p | 4514 110p | 74511 18p | HA-1156W 180p | TBAS60 80p | 6302 220p
BB205B 24p D237 21p JJE350 80p | ZTX504 28p | MB3712  130p | BZX61 Range 4516 88p | 74514 40p | HA-1197 180p [ TBA750 100p | 6809 800p
B8C107 b (J D238 24p | MJES20 30p 24p Al 90p | 2V7to! 1 CMOS 4518 88p | 74LS20 25p | HA-1306W 220p | TBABOO 38p | 6821 150p
BC108 3 D433 28p | MJE2955K 90p UPCS75 100p 4000 27p | 4520 83p | 74LS30 35p | HA-1319 280p | TBABI0S 6Op | 6840 320p
BC109 TP D437 28p 2N1131 28p VOLTAGE 4001 27p | 4522 80p | 74L832 60p -1 220p BA820 75p | 6850 130p
BC115 10p D535 38p | OC28 100p | 2N1132 28p REQULATORS 4002 27p | 4526 80p | 74LS38 40p | HA-1342 200p | TBAS20 80p | 8116 a0p
BC118 11p D536 38p | OC29 80p | 2N1613 24p | AA1I19 9p | 7805 38p | 4006 80p | 4627 80p | 74LS73 28p | HA-1366WR 200p { TBASS50 80p
BC140 19p D537 40p | OC35 100p | 2N1711 24p | BY100 40p | 7812 3Bp | 4007 27p | 4528 88p | 74LS74 3%p
BC14% 19p | BD538 40p | OC38 120p | 2N2218A  24p | BY103 32p | 7815 38p | 4008 88p 74L875 asp
BSE  Im|EE emiSck B Az asbvm  eime B ifw | Tegews  |4SE 39| Please add SOp PP and VAT at
Bew o | Kn fmiawm dpioE B M4y s Wi ) (5% Cowt Colleges etc Orders
Sl @ |m B L e ham (DT (A M|kt e inn @ iiw i) accopled Guotatons given fof
BC159 8p | BF185 20p | R2010B 80p BY182 32p | 7924 40p | 4015 80p | 7405 10p | 74LS139 438p Iarge quantl.tles’ ease allow
aciez | Brisd - Puz0 209 |BYlss  32p | 78los 28p | 401 48 | 740 1909 | 74LS151 489 days for delivery. All brand-new
BC183 6p | BF196 o TAGsm-zuo-rap' 2N2006 uw' BY196 208 | 78L15 znp“ 4018 eop" 7408 23 | 748157 ;.-.p' ® Components. All valves are new
BC183L (3 F199 Bp | TAG4443  T768p | 2N2907 18p | BY206 11p | 78L18 28p | 4018 80p | 7409 20p | 74LS5161 65p and b xed
BC184 8p F200 18p | TAG4444  TE8p | 2N2326 8p | BY207 11p | 78L24 28p | 4020 T8p | 7413 38p | 74LS163 70p 0. .
BC184L Gp F240 16p | TIP2 18p | 2N3019 28p | BY208 168p LOS 40p | 4021 S8p | 7414 48p | 74LS164 80p
BEAL b |Brzse 129 |Tibmc 285 | a4 38 [Bvas 720 | Lis  dbo | 275 |74 3 |jasies  Sop
21, 5 20 7418192
BC213 6p | BF256 13 TIP30 16p | 2N3055  32p | BY225 1m20p LM309K 1oop“’ 4024 413 7421 g: 7418197 2‘2 GRANDATA LTD
BC213L Gp F257 18p | TIP31A 24p | 2N3055H 38p | BY226 18p | LM317K  220p | 4025 28p | 7425 18p | 74L5221 80p
BOAML b | Bz 1ob |TIBA  24p | N33  88p | Bva 330 | [Mak 4300 | 4037 36 | 747 Bep | el 1000
S 2B Bl RAR RE BN BB BlE BEE IR iy o oo
BC300 16p F338 20p | TIPM1A 22p 3, 9p | BY299 28p Hi C S20p | 4030 38p | 7450 22p | 7405247 30p wmm’ “m' ENGLAND
BG01  18p |BF362  30p [ TIPAIC  25p | 2N3705 op [BY476  ©0p | 78GUIC  190p | 4032 87p | 7451 10p | 74.S248  BOp Telephone: 01.904 2093 & 904-1115/8
BC302 18p F422 21p | TIP. 22p | 2N3706 9p YX10 15p | 79GUIC  218p | 4034 148p | 7454 23p | 74L5251 30p
BC303 18p | BF458 i9p | TIP 28p | 2N3707 9p | BYX55/350 30p | 79HGKC ©70p [ 4035 70p | 7470 30p | 745257  85p Teolex No: 932 885 (Sunmit)
BC327 Sp F459 19p | TIP47 40p | 2N3 9p 55/ 30p 4038 Tip | 7473 0p | 74L.5266 25p
BC328 Gp FX29 20p | TIP48 40p | 2N3771 83p | BYX55/800 32p 4040 57p | 7475 28p | 74L5290 30p
BC337 8p FX84 20p | TIP110 4T7p | 2N3772 ®0p | BYX70/300 20p | OY87 $3p | 4041 40p 1l 90p | 7405293 30p
AUGUST 1984 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 29



ﬁ

ATTENTION 10 METRE OPERATORS!

especially for the 10 Metre users who have converted CBrigs
The AKD 10 Metre Linear Amplifier

% 25 Watts FM out for 4 Watts in

% 50 Watts PEP on SSB

% About 10 Watts out for %> Watt in (13.8V)

% Automatic RF sensing

% Fully protected output

% Relay switching employed

% Requires nominal 12 volts @ 5 amps (15 volts
maximum)

% In-line fused

% 2 year guarantee (including output device)
% British made £25.50
Incl VAT, p&p

10 Metre RF Switched, In-Line Pre-Amp.
% 35K45 Dual Gate Fet, 15 dB gain B,

% Fail safe, will handle 10 watts through power

% 2 year guarantee £14.50

Jok sk Kk ' Incl VAT, p&p
Also available, the AKD range of RF INTERFERENCE FILTERS — high
performance, sleek appearence.
Used by British Telecom, Granada, ITT, Thorn-EMI and other prominent
companies.

A WAVEMETER FOR V|
The AKD WA1 Absorption Wave-
meter covers 120-450 MHz in two
ranges. It is extemely sensitive and
comes complete with a small aerial.
Itrequires a PP3 battery.
£24.95 inclusive
of postage & VAT

Direct from the Manufacture — or from your local Amateur Radio dealer.
Trade enquiries welcome

* AKD * ARMSTRONG KIRKWOOD DEVELOPMENTS
62 Marcourt Road. Stokenchurch, High Wycombe, Bucks, HP14 3QU
Tel. 024-026-2360 y
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The QQV06-40A

as a linear amplifier

In this article Brian Dale discusses the
gentle art of coaxing in excess of 100
watts from the QQV06-40A double beam
tetrode. Although not a constructional
article as such, nevertheless it provides
sufficient information to construct a
linear amplifier based on his experience
of constructing half a dozen such
amplifiers in as many years:

Having wet his feet on the band, the
newcomer to 2 metres will often decide
that he requires more power. Technically
this is not very difficult for several
manufacturers produce ranges of linear
amplifiers with output ratings from ten to
nearly 200W.

All of these are capable of giving
excellent results. However, when the
cost of the complete system is analysed,
particularly for higher powers, the
newcomer may well have second
thoughts. The combined cost of a 100W
amplifier and the associated power
supplies will almost certainly exceed
£200 and if higher powers are contem-
plated, considerably more.

Frequently, therefore, thoughts turn to
a ‘home brew’ solution.

Designs for 2 metre 100W solid-state
linear amplifiers have appeared from
time to time in the amateur press. A
costing exercise, however, will fre-
quently reveal that, given the expense of
high power VHF transistors, there is little
financial advantage over purchase and,
furthermore, one mishap will make the
project hopelessly uneconomic.

The next considerationis for the use of
those old fashioned generators of heat,
light and RF valves.

Choice of valves

Here there is a choice. The high power
alternative is to use a ceramic tetrode
such as the 4CX250, but the cost of this
plus the special valve base, blower and
the high voltage power supply unit will
almost certainly run far higher than the
solid-state option previously rejected.

The other choice is to consider the use
of a medium power double tetrode such
as the well tried QQV06-40A, which is
capable of an output well in excess of
100W in SSB service, relatively inexpen-
sive and, provided that reasonable
precautions are taken, quite straightfor-
ward to construct and operate.

With regard to the economic aspects,
these valves are regularly advertised at
prices from £6 to £60 but it is frequently
possible to purchase ex-equipment sam-
ples for considerably less at rallies and
radio club junk sales.

AUGUST 1984

by Brian Dale

The remaining costly item for such an
amplifier is the HT mains transformer.
This again is bestfound atarally or a junk
sale. The power requirements are quite
modest and a 350-0-350V or 375-0-375V,
125mA transformer should be quite
capable of powering an output well in
excess of 100W. A small ex-broadcast
receiver transformer giving 250-0-250V
and sundry heater windings will provide
bias and heater supplies.

The QQV06-40A is a VHF double
tetrode with a total anode dissipation
rating of 40W for which most handbooks
quote the use of a maximum anode

voltage of 750V for CW and 600V for
amplitude modulation operation, giving
a carrier output of up to 90W. The latter,
however, gives the clue to the power
possibilities in SSB operation.

During 100% amplitude modulation
peaks, the anode voltage reaches twice
its steady value and the peak output
power is one and a half times the
unmodulated carrier level. It would
therefore appear that the valve is
capable of withstanding anode voltages
up to 1200V and of giving a peak output
power in the order of 130-140W.

Experience gained in the construction
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of several QQV06-40A linear amplifiers
over the past few years indicate that such
output powers are quite possible and
practical. Some particular examples of
these valves do not seem too happy at
the 1200V HT level, but all seem
reasonably content at around 1000V.

Many excellent articles have been
written about the design of QQV06-40A
amplifiers for use at the normal rated
voltages. However, when the voltages
are increased, the stage gain increases
to something in excess of 20dB and in
consequence more care has to be taken
to ensure that stability is maintained.

The first stage in construction at which
stability must be considered is in the
physical layout. There must be maximum
isolation between input and output
circuits and in consequence these must
be separated by either a shield or the
chassis. This requirement has also been
recognised by the valve designers who
have fitted an internal shield between
the base of the valve and the electrodes.

To ensure maximum shielding effect
the valve holder must be mounted below
the chassis or shield at a level which
ensures the internal screen is exactly
level with the chassis or screen. Furth-
ermore the cutout through which the
valve is mounted must be sufficiently
large to accept the valve but without
more than about tmm clearance.

The valveholder mounted, it is then
convenient to consider wiring those
electrodes which must be earthed.
These may be earthed individually to a
single earth point on the chassis, but |
have found that greater stability can be
obtained by cutting a strap from an old
50gm tobacco tin, shaped such that it will
join all earthed electrodes and reach
down to the chassis to which it is firmly
bolted (Figure 3).

The grid circult

Most conventional published circuits
show a grid circuit comprising a coil and
split stator capacitor. This may be
perfectly satisfactory at lower voltage
levels but experience has shown that
better stability is obtained if the split

anode inductance
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Figure 4 Details of link windings
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Figure 3 Detail of stabilising strap

32 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

stator capacitor is omitted and the grid
inductance is resonated by the input
capacity of the valve.

This is a simple operation if a grid dip
oscillatoris used. A coil of about six turns
of 18 gauge wire is wound around a
pencil, connected across the two grids
and the resonant frequency determined.
If the frequency is too high, squeeze the
turns together; if too low, stretch the coil.
If resonance cannotbe obtained, remove
a turn or substitute a larger coil as
appropriate.

When resonance is achieved, solder a
1000hm wire wound resistor (which will
later be connected to the bias supply)
and the bypass capacitor to the centre
point of the coil.

As a further precaution, slip a couple of
ferrite beads onto the resistor lead. A
wire wound resistor should be used for
the resistive element and also acts as a
radio frequency choke.

The screen circuit
Similarly, the screen grid should also
be fed through a wire wound resistor
with a couple of ferrite beads on the lead.
Under no circumstances should a
bypass capacitor be fitted for to do so
would upset the internal neutralisation
of the valve.

The anode circuit

The anode circuit may comprise either
tuned lines or a coil and split stator
capacitor.There is little to choose
between them. The tuned lines are
reputed to be slightly more efficient, but
on the other hand the coil-capacitor
arrangement takes far less space. | have
invariably used the latter system and
found no cause for complaint.

The components used have usually
been a 15 x 15pF or a 10 x 10pF split stator
capacitor with a 3 turn, 1 inch inside
diameter, 1'% inch long coil. The dimen-
sion of this inductance should be
checked during construction and before

connecting the power supplies. With
valve in position and the capacitor about
half enmeshed, check the resonance of
the combination in the same way as
described for the grid circuit.

The link winding should be a single
turn of well insulated wire. For this, | use
a length of TV low loss coax with the
outer insulation and braiding removed.

In an early linear a link of PVC
insulated wire was used. After several
months operation, during a 2 metre
contest (Murphy’'s Law again), a loud
bang and a flash announced that the
insulation had failed. On inspection it
was found that the insulation had melted.
As the temperature within the case was
quite moderate, it can only be surmised
that heating due to losses within the PVC
had caused the insulation to melt and
eventually fail.

Power supplies

All power supplies for a QQV06-40A
linear may be obtained from asingle 350-
0-350 or 375-0-375V transformer with a
6.3V heater winding, although, if avail-
able, it is preferable to use a separate
transformer to power heater and bias
supplies.

The high voltage output is obtained by
fitting a bridge rectifier across thewhole
secondary winding. With a 350-0-350V
winding this will give a peak of 990V
whilst a 375-0-375V winding will give
1060V. This is smoothed by three 100uF
capacitors in series, each in parallel with
a suitable balancing resistor. The resul-
tant value is 33uF at 1350V working which
is more than adequate for the task. A
suitable capacitor is R S Components
stock number 103-890. Using these
capacitors in conjunction with a 375-0-
375V transformer, my power unit gives an
off-load voltage of 1050V and on 200mA
load is about 60 or 70V less — quite
adequate regulation for the purpose.

A lower voltage for the screen supply
may be obtained from the centre tap of
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the transformer and reduced by a
suitable resistor network to the
appropriate voltage. Ideally the screen
should be stabilised at about 250V and if
stabiliser tubes or suitable zener diodes
are available, they shouid be used. If
stabilisers are not available, the screen
supply should be smoothed by another of
the 100uF capacitors mentioned pre-
viously.

Whilst the heater and bias supplies
may be obtained from the transformer
which supplies the main HT voltage, it is
preferable to use a separate transformer
for two reasons.

First, it reduces the loading on the HT
transformer and, secondly, it is then
possible to switch off all high voltages to
the amplifier during prolonged recep-
tion periods whilst maintaining the bias
and heater supplies.

The heater requirement is either 12.6V
at 0.9 amps or 6.3V at 1.8 amps, a figure
which should be within the capability of
almost any small broadcast receiver
transformer. The bias requirement is
around 30V but this must be variable to
enable the operational conditions to be
set accurately.

For this purpose, | use in my present
linear a small transformer which ori-
ginally saw service in an old VHF FM
valve tuner. This has windings of 6V and
250V. The heater of the QQV06-40A is fed
from the 6V winding. One side of the high
voltage winding is earthed and a single
diode rectifier is attached to the other.
The output is smoothed and feeds a
resistor chain whose valueis arranged to
pass a current of approximately 50mA.

At the ‘earthy’ end of the chain is a
100ohm resistor and a 1000ohm wire
wound potentiometer. The bias for the
amplifier valve is taken from the slider of
the potentiometer and in order to ensure
that this voltage remains reasonably
constant with varying load it is bypassed
with a large capacitor of several hun-
dreds of microfarads capacity.
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The purpose of the 100ohm resistor is
to make it impossible to remove all bias
from the valve by misadjustment of the
potentiometer. The value of the resistors
above the potentiometer will have to be
calculatedto allow for the output voltage
of the particular transformer used.

| have found it extremely useful to
mount the bias potentiometer on the
front panel so that the bias level can be
varied at will. By this means the amplifier
can be adjusted for class AB operation
when using SSB or for class C when
using either FM or CW.

Testing

The testing of a valve linear amplifier
takes two distinct phases. Firstly, to
ensure that it remains stable and
secondly to set up the correct operating
parameters.

In order to check stability, with drive

and aerial disconnected, set the bias
control to maximum and switch on the
heater and bias supplies. Wait for a
minute or so for the valve to heat up and
then switch on anode and screen grid
voltages. With over 50V grid bias the
anode current should be compietely cut
off.

Wait for a minute or two, watching
carefully and listening for any sign of
distress which might indicate a wiring
fauit or component failure.

If any smoke is seen or ‘sizzling’ noises
heard, switch off immediately and
investigate.

If all is well, slowly rotate the bias
control until the anode current reads
about 35mA. Quickly rotate the PA tuning
capacitor whilst observing the anode
current. if this remains constant, quickly
increase the anode current to 100mA,
repeat and drop it again to
30-35mA. Any variation may indicate that
instability, in the form of tuned plate -
tuned grid oscillation, is present. If all is
well, connect the input to the RF drive
source (ie transceiver) and the output to
a dummy load.

Apply sufficient CW or FM from the
transmitter to drive the anode current to
100mA off resonance and tune for
maximum dip. Rotate anode tuning to
see whether there is more thanonedipin
anode current. If there is, this could
indicate instability. However, if the PA
tuning capacitor is ‘ex-equipment’, this
effect could also be caused by an
intermittant contact between the rotor of
the capacitor and the earth wiper.

The latter can easily be cured by
turning off power and giving the points at
which the wiper touches the rotor a
liberal dose of Servisol or similar switch
cleaner. Try this remedy first but if
unsuccessful, a thorough investigation
of earthing, soldered joints and ser-
viceability of components will have to be
made.

The final stage in the testing is to

Alternative rectifier for

AC

i

AC

a lower PlV diode bridge

A
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adjust the position of the output link. For
this, an RF power meter should be placed
in series with a dummy load.

Position the link about halfway into the
PA coil. Without drive applied, set the
anode current to about 35mA and then
apply sufficient CW or FM drive to raise
this to about 100mA on resonance. Note
the reading on the RF meter. Switch off
the HT voltages, earth the PA coil with a
screwdriver and push the link another
s to Vs inch into the coil.

Remove the screwdriver, switch on the
HT voltages, check the PA tuning and
again note the power output. If it has
increased, repeat the process. If it has
decreased, move the link in the opposite
direction. Continue until maximum out-
put is obtained. This should be in the
order of 60W.

If it is found that with the link fully in,
there is still insufficient coupling, substi-
tute a link of greater diameter.

Operating conditions

The operating conditions of the
QQV06-40A amplifier are set by the
anode dissipation of the valve which is
40W. Thus in FM operation, as the
amplifier will be operating for periods of
several minutes at a time and assuming
an efficiency of about 60%, the maximum
input power should be about 100W, ie
100mA anode current.

In CW operation, however, the valve is

only operating in 'key-down’ conditions
for about one third of the time, and it
might be thought that the input could be
increased in proportion.

This, however, is not so, for this would
be exceeding the safe cathode emission
of the valve. 200mA would be within this
limit, at which level the output would be
in the order of 120W.

In both CW and FM operation, effi-
ciency, cooling and valve life will be
improved if maximum bias is applied with
the drive level increased accordingly. In
either -case, several milliamps of grid
current will be flowing.

For SSB operation, adjust the bias for
30-35mA standing anode current under
no-drive conditions, and set the drive
level such that speech peaks cause the
grid meter to just flicker upwards. At this
drive level the anode current meter will
probably be kicking to about 150-180mA.
This does not indicate, however, that the
input is 150-180W, for these peaks are of
such short duration that the PA meter is
unable to follow.

Similarly, the RF output meter will only
be following the average output level,
which can vary widely with the type of
meter, the characteristics of the voice
and the level of processing employed.

As a very broad rule of thumb, on
unprocessed speech the RF output
meter will normally indicate in the order
of 30-40% of peak output.

The thought of exceeding published
valve ratings may well give rise to
concern regarding valve life. In my
experience, however, such worries are
groundless, for the QQV06-40A valve in
usein my presentlinear hasbeen usedin
this and previous linears for the past six
years, and | know of several operators
whose experience is similar.

PARTS LIST
R1, R2, R3 37Kohm
R4 47Kohm, 2W
R5 8.2Kohm, 11W
R6, R7 37Kohm, 5W
R8 6Kohm, 15W (see text)
R9 1000 ohm W/W Pot
R10 100 ohm
F1 5A
C1-C9 100uF, 450V wkg
C8 330uF, 63V wkg
T1 350-0-350V or 375-0-375V, 125mA
T2 250-0-250V, 60mA
LP16V, 0.3A
SW1 SPST 240V 5A
SW2 SPST 240V 5A
V1 VR150/30
V2 VR105/30

Rectifiers associated with T1 -
1500V PIV

Rectifiers associated with T2 -
750V PIV

T TORS  ctaaL ~ 8 BFYs05152 _ 20 WOOD & DOUGLAS
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Ray Marston presents a further selection of
practical IC audio power amplifier circuits in this
concluding part of his special 2-part feature.
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Figure 1a Internal circuit and pin connections of the LM390
1 watt battery-operated audio power amplifier

Figure 2 [M390 1 watt
amplifier with Av=20

LM390 circuils

The LM390 is described in the manu-
facturer’s literature as a ‘1 watt battery
operated audio power amplifier’, and is
optimised for operation with 6V to 9V
power supplies (10V maximum): speci-
fically, the IC can feed 1W into a 4R0 load
when powered from a 6V supply.

Figure 1a shows the internal circuit
and pin connections of this IC, which is
internally very similar to the LM388
(described last month) but has its output
stage modified to give the maximum
possible output voltage swing. The
device is housed in a 14-pin DIL package
with an internal heatsink connected to
pins 3-4-5 and 10-11-12 (Figure 1b).
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The overall voltage gain of the LM390is
internally set at x20, butcan be increased
to x200 by wiring a shunt capacitor
between pins 2 and 6. The IC inputs are
ground referenced, and the output
automatically self-biases to a quiescent
value of half-supply volts when the
output stage of the IC is suitably dc-
biased via external resistors wired
between pins 9 and 14.

Figures 2 to 6 show some practical
applications of this IC. Figure 2 shows
one way of using the LM390 as a 1W
amplifier driving a 4R0 load from a 6V
supply. Here, R1 and R2 are wired in
series between the positive supply line
and pin 9 of the IC, to give dc biasing to

Figure 1b Pin layout of LM390

C3
470u
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ov

the output stage of the IC. Note that the
R1-R2 junction is boot-strapped from the
output of the IC via C2, to raise the ac-
impedance of R2 to a value far greater
than its dc value.

The overall voltage gain of the LM390is
internally determined in the same way as
in the LM388, and thus equals x20 in the
Figure 2 circuit.

Figure 3 shows how the gain can be
increased to x200 by simply wiring C5
between pins 2 and 6.

Figure 4 shows an alternative way of
using the LM390. Here, dc current is fed
to pin 9 of the IC via the speaker and R1.
Note here that R1 is boot-strapped via
C2, and that this circuit therefore gives a
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Figure 8 [ M390 bridge amplifier delivers 2.5 watts into 4R0 load

Figure 6 LM390 based
intercom

performance similar to that of Figure 2,
but does so with a saving of two
components.

Figure 5shows how to connect a pair of
LM390 ICsin the bridge configuration, to
provide 2.5W of drive to a direct-coupled
4R0 load when using a 6V supply. Pre-set
pot RV2is used to balance the quiescent
outputs of the two ICs and thus minimise
the quiescent current consumption of
the circuit.

Finally, Figure 6 shows how to use a
single LM390 IC to make a simple 2-way
intercom circuit. Note here that C5-R4
are used to provide the IC with an overall
voltage gain of x300 (= 15K/51R).

Before leaving the LM390, note that
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Figure 4 [ M390 1 watt amplifier with Av = 20
and load returned to +ve supply
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this IC has a fairly poor ripple-rejection
performance, and if any problems are
met in this respect they can usually be
overcome by wiring a 10uF (or larger)
capacitor between pin-1 and ground.
Also note in Figures 2 to 6 that the 2R7
resistor and 47nF capacitor wired in
series across the output of the IC form a
Zobel network, to enhance circuit stabil-
ity, and may be eliminated in some
applications.

LM383 Circuits

The LM383 (Figure 7) is described in
the manufacturer’s literature as an 8W
audio power amplifier IC. This device is
specifically designed for use in auto-

LISTEN

ov

mobile applications, in which the ‘run-
ning’ supply voltage has a nominal value
of 14.4V, and at this voltage the IC can in
fact typically deliver 5.5W into a 4R0 load
or 8.6W into a 2R0 load. In reality, the IC
will operate with any supply voltage in
the range 5V to 20V, can supply peak
output currents of 3.5 amps, and has a
current-limited and thermally-protected
output stage.

The LM383 is housed in a 5-pin
package, as shown in Figure 7, and is a
very easy device to use.

Figure 8 shows how to wire the device
as a 5.5W amplifier for use in auto-
mobiles. Here, the closed-loop voltage
gain is set at x100 via the R1-R2-C3
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