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TRANSISTORS _ DIODES
Type Price (£)| Type Price (£) | Type Price(£) | Type Price (£} | Type Price (£)| Type Price (£)| Type Price(£) | Type Price (£)
AC126 0.35] BC108 0.10 [ BC302 0.32 { BD244A 0.85 | BF258 0.0 | BT101/300 1.15 | BYX36/150 0.22 (TIP32 [Z7]] REGULATORS | KiTD) Price (£)
AC127 0.30§ ABorC 0.12 | BC303 0.32 |BD375 0.32 | BF259 0.32{ BT101/500 1.25 | BYX36/600 0.28 [TIP32C 0.60 Price (£) | DY802 .88
AC128 0.30{ BC113 0.14 | BC307 0.10 | BD410 0.76 | BF262 0.30 | BT102/300 1,35 BYX48/300 0.72 |TIP33A 0.63 0.30 | DY86/87 0.75
AC128K 0.34{BC114 0.12 | BC308A 0.10 | BD434 0.68 | BF263 0,30 | BT102/500 1.85 | BYX49/300 0.47 |TIP34A 0.72 0,30 0.85
AC132 0.55{ BC115 0.12 |BC323 0.99 | BD436 0.88 | BF270 0.30( BT106 1.50 | BYX55/350 0.20 |TIP41C 0.48 0.30 0.65
AC141 0.26] BC116 0.15 [ BC327 0.14 [ BD437 0.76 | BF271 0.26 | BT108 1.30 | BYXS5/600 0.33 [TP42A 0.52 0.30 0.75
AC141 0.26|BC117 0.22 | BC328 0.14 [ BD438 0.75 | BF273 0.18| BT109 1.18| BYX71/600 1.18 | TIP47 0.60 0.50 0.65
AC141K 0.40 | BC118 0.17 [ BC337 0.12 | BD439 0.68 | BF274 0.32| BT116 1.25] BYZ12 0.42 [TIP110 0.88 0.50 0.90
AC142 0.26 |BC119 0.30 [ BC338 0.12 | BD507 0.48 | BF323 0.92| BT119 3.82( C106D 0.80 | TIP2955 0.60 0.50 0.95
AC142K 0.48 | BC125 0.12 | BC350 0.14 | BD508 0.53 |BF336 0.26( BT120 3.60| E1222 0.40 | TIP3055 0.60 0.50 0.90
AC151 0.45 |BC140 0.28 | BC440 0.30 | BD509 0.54 BF337 0.26 | BT121 3.02| E5024 0.30 [ TIS43 0.32 0.50 0.75
AC152 0.45 | BC141 0.42 | BC441 0.32 | BD510 0.48 | BF338 0.26 | BT138/600 1.30 | GET872 0.48 | TIS88 0.40 0.58 0.78
AC176 0.28{18C142 0.30 | BC461 0.32 | BD517 0.88 | BF355 0.42 | BT151/560R  0.90| ITT44 0.04 | TISH0 0.25 0,56 0.78
AC176K 0.46{BC143 0.30 [ BCs47 0.12 ( BD520 0.88 | BF363 0.82 BT151/300R  1.18] ITT2002 0.117IS91 0.28 0.55 0.98
AC187 0.42 |BC147 0.08 | BC548 0.12 | BD699 1.25 | BF367 0.24| BTY79/400R  2.80| ME04C2 0.20 [ zTx108 0.12 0.58 0.65
AC187K 0.48/|AorB 0,10 | BCs49 0.12 | BD707 0.88 | BF371 0.27 | BU100A 2.30( ME0404/2 0.24 | 2TX109 0.12 0.55 1.65
AC188 0.44 [BC148 0.08 | BC550 0.18 | BDX18 2.35 BF422 0,38 3U104 2.00| MEU21 0.80 | 2TX212 0.28 0.55 0.75
AC188K 0.50 |AorB 0.10 | BCS50C 0.18 | BDX32 2.10 | BF450 0.38 | BU105 1.20| MJ400 1.25 | IN4001 0.05 0,65 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 0.08 0.65 0.54
AD142 1.10'|BC157 0.10 | BC558 0.12 | BF117 0.54 | BF458 0.36 | BU108 1.80| MJ3000 1.98 | IN4004 0.08 0,65 2,50
AD143 1.10 | BC158 0.10 [ BCX34 0.27 | BF119 0,82 | BF459 0.44 | BU124 1.75| MJE240 0.60 | IN4006 0.07 0.65 0.89
AD149 0.96 [BC159 0.10 [BCY70 0.15 | BF120 0.38 [ BFR39 0,22 BU126 1.28| MJE340 0.54 | IN4007 0.07 0.85 5.50
AD161 0.42 | BC160 0.30 [BCY71 0.17 | BF123 0.40 | BFR40 0.22| BU133 1.80 | MJE370 0.88 | IN4148 0.05 0.95 2.58
AD162 0.42 | BC161 0.30 | BCY72 0.18| BF125 0.42 | BFR41 0.22 | BU204 1.35| MJE520 0.48 | IN5400 0.12 0.36 0.67
AD161/AD162 0.98 { BC1688 0.12 [BCZ10 1.68 | BF127 0.38 | BFR51 0.30 | BU205 1.30 | MJE2955 0.99 | (N5402 0.18 3.50 1.65
AF106 0.48{BC169C 0.10|BCZ11 1.45 [ BF152 0.16 | BFR61 0.32 BU20§ 1.70 | MJE3055 0.70 | IN5405 16 0.90 0.50
AF114 2.10|BC170 0.14 | BD124P 0.80 | BF 154 0.23 | BFR62 0.28 | BU208 1.88| MPSLO1 0.28 | IN5406 0.18 0.65
AF115 2.10 | BC1708 0.12| BC130Y 0.88 | BF 157 0.40  BFRes 0.34 | BU208A 1.63| OA47 0.10 | IN5408 0.20 0.74
AF116 2.10(BCt71 0.10 | BD131 0.34 | BF158 0.22 | BFR% 1.72| BU208/02 2.05 [ OA%0 0.08 | 15920 0.08 | SN74LSOON  0.28 0.85
AF117 2.10( BC171 0.10{ BD132 0.34 | BF159 0.24 [ BFT41 0.38 | BU326S 1.75 | OA91 0.09 | 2N697 0.85 | SN74LSOIN  0.28 0.75
AF118 0.85{AorB 0.08 BD131/BD132  0.98| BFR160 0.23 [ BFT43 0.38 | BU407 1.85 | OA95 0.18 | 2N706A 0.33 | SN74LSO2N  0.28 1.25
AF121 0.82]8C172 0.08 | BD135 0.32 | BF 167 0.30 [BFW10 0.79| BU407D 1.80 | OA200 0.06 | 2N2904 0.28 | SN74LSO3N  0.28 1.55
AF124 0.48{AorB 0.12| BD136 0.38 | BF173 0.25 | BFwW44 0.76| BUX80 3.70 | OA202 0.18 | 2N2906 0.24 | SN74LSO4N  0.32 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 | SN74LS14N  0.88 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 { SN74LS20N  0.28 1.20
AF139 0.68 | BC182 0.08 | BD139 0.38 | BF179 0.32 | BFX80 3.568 | BUY69B 1.98 | 0C28 1.50 | 2N3054 0.56 | SN74LS27N  0.28 0.90
AF178 0.68| ABorC 0.09 | BD140 0.38 | BF 180 0.35 | BFx84 0.24 | DBY101 0.48 | OC29 2.47 | 2N3055 0.45(SN74LS32N  0.28 2.50
AF239 0.68 | BC182L 0.09 | BD144 160 | BF181 0.35 [ BFz8s 0.26( BY118 1.10 OC35 1.75 | 2N3702 0.10| SN74LS38N  0.43 0.90
AF279S 0.72| ABorC 0.09 BD145 1.82 | BF182 0.32 | BFX86 0.26( By122 0.88 | OC36 1.75 | 2N3704 0.10| SN74LS40N 0,28 | PCL86 0.58
AL100 2.50] 8C183 0.09 | BD150A 0.51 | BF183 0.32 | BFX87 0.26| BY126 0.12 | OC42 0.72 | 2N3708 0.10| SN74LS42N  0.88 | PCL805/85 1.35
AL102 5.90]| ABorC 0.10| BD15¢ 0.85 | BF 184 0.32 | BFX89 0.65( BY127 0.10 | OC42K 1.40 | 2N3772 1.90 [ SN74LS48N  0.70| PD500 3.75
ALIT13 2.20{ BC183L 0.08| BD160 1.85 | BF 185 0.32 | BFY50 0.21( BY133 0.16 | OC44 0.72 | 2N3773 2.70 | SN74LS51N  0.34| PFL200 1.35
ASY80 1.78| ABorC 0.12 BD165 0.45 | BF 194 0.08 | BFY51 0.21/BY135 0.28 | OC45 0.58 | 2N3904 0.16 | SN74LS55N  0.28| PL33 1.50
AU110 1.40 | BC184 0.10( BD175 0.80 | BF195 0.10 | EFY52 0.21| BY164 44|0C71 0.50 | 2N3306 0.16 | SN74LS74AN  0.38| PL36 1.45
AY102 4.32{ ABorC 0.10| BD182 1.00 | BF196 0.10 | BFY57 0.40] BY179 0.88 | OC72 0.52 | 2N5294 0.48 | SN74LS78AN  0.45| PL81 0.85
BA102 0.34 | BC207 0.18(BD183 1.10 | BF197 0.10 | BFY30 0.90 | BY182 0.87 | OC81 0.68 | 2N6107 0.71| SN74LS%ON  0.54| PL82 0.75
BA110 0.87 | BC208 0.16| BD184 1.20 | BF198 0.14 | BFY90S 1.34| BY184 0.40 | OC200 2,45 2N6126 0.68 | SN74LS123N  1.18! PL83 0.85
BA121 0.40 | BC212 0.09 | 80201 0.72 | BF199 0.16 | BR100 0.20| BY187 0.72 | 0C202 2.20 | 258337 1.80 | SN74LS138N  0.45| PL84 0.75
BA129 0.38] ABorC 0.10 | BD202 0.87 | BF200 0.48 | BR101 0.44 | BY189 4.75| ORP12 0.8825C1172Y 2.90 | SN74LS164N  0.92) PLY5 2.00
BA148 0.18 | BC212L 0.08 | BD204 0.80 [BF222 0.48 | BR103 0.58| BY198 0.44 | R2008B 1.50| 25C1173Y 0.82 | SN74LS165N  1.20| PL504 1.20
BA154 0.08| ABorC 0.10 | BD222 0.80 |BF224 0.20 | BRC443 1.76| BY1%9 0.47 [ R20108 1.82| 25C1302 1.40 | SN74LS190N  0.98| PL508 2.40
BA155 0.10§ B8C213 0.09 | BD225 0.86 | BF224J 0.16 | BRY39 0.38 BY206 0.24 | SHG1.5 0.40 [ 40251 0.95 | SN74LS244N  1.00 | PL509/519 7.50
BA156 0.08| AorB 0.10 | BD232 0.45 | BF240 0.20 | BRY56 0.42| BY207 0.24 | TAG1/100 1.40 | 40361 0.58 | SN74LS245N  2.00 | PY88 1.80
BA157 0.28 | 8C213L 0.10 | BD233 0.80 |BF241 0.26 | BRY61 0.86 | BY210/400 0.25 | TAG3/400 1.78 | 40362 0.80 | SN74LS247N  1.18| PY500A 2.40
L BA164 0.14| AorB 0.10 | BD234 0.82 | BF244 0.26 | BSS17 0.36 [ BY210/600 0.26 | TIC44 0.40 | 40411 3.72 | SN74LS283N  0.93| U26 1.90
B8B1048 0.52| BC237 0.1 BD235 0.637| BF244A 0.28 [ BSS27 0.92 | BY210/800 0.30 | TIC45 0.45 | 40530 0.80 | SN74LS353N  1.20 | UCH81 0.30
BB1058 0.30 | BC236 0.12 | BD23%6 0.83 | BF244C 0.24 | BSX19 0.34 | BY223 1.20 | TiC46 0.48 | 40673 0.80 | SN74LS367AN 0,80 | UCL82 1.70
BB105G 0.48] BC239 0.14 | BD237 0.68 | BF245A 0.26 [ BSX20 0.34 | BY227 0.26 ( TIC47 0.70 | 40964 1.34 | SN74LS373N  1.20| 6J5GT 1.78
BB110B 0.42 BC251 0.12 | BD238 0.56 |BF254 0.15 | BSX59 0.62 | BY229 0.30 TIC106A 0.70 25J50 8.20 | SN74LS377N  1.40 | 65J7 2.20
BC107 0.16| ABorC 0.14 | BD241 0.80 |BF256 0.40 [ BSX76 0.29 | BY238 0.68 | TIP30A 0.46 | 3SKss 0.88 | SN74LS378N  1.18| 30FL12 1.60
AorB 0.12 | BC301 0.30 | BD243A 0.80 |BF257 0.32 | BT100A/02 0.94 | BYX10 0.24| TIP3IC 0.54 | 35K125 8.20 | SN74LS390N  0.89 | 6JB6A 4.00

SN74LSE70N .88

NEW 1985 CATALOGUE NOW AVAILABLE — Many prices reduced — range increased — 123 pages fullyillustrated. 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.

| ENER DIODES | UPC1032R o.oo( — TOR—CARBO FIL5 T
400mW Plastic 3V-75V Bp each 1075 BA570 1.80 | UPC1156H 4.20 /4 01 ange p each. 3
1.3W Plastic 3v-200v 1:: each 1o/c1?40 TBA651 2.80 | UPC1158R 0.76 1QWZRZ(MOM(EzdRange) 2p each. 15p/10, 75p/100 | Carbon Track Ro;aryozsw Log & Linvalzes Ali 4in Spindle, 20mi
15W Flange 4.7-47V £1.26 sach TBA673 2.40 | UPC1163R 0.98| W 10Rt0 2M2(E12Range) 7p each. 85/10.6.00/100body dia, Sahft 2’ long
2.5W Plastic 75-75V 64p each TBA700 2.85 | UPC1181R 1.80| 2W 10R to 2M2(E6 Range) 8p oach. 70p/10. 6.00/100 | 4K7-2M2 Single Gang Log
20W Stud 75-75v £1.35 each TBA750 2.80 |UPCT1i85H2  3.78 1K —2M2 Single Gang Lin
TBAB00 1.80 | UPC1212C 1.30/ RESISTOR KITS — each value individually packed 5K — 2M2 Single Gang DP Switch Log
INTEQGRATED CIRCUITS (£) EACHTBAB10P 1.10 | UPC1230H 3.90 5K —2M2 Double Gang Log & Lin
AN240P 3.42 | SN76530P 1.40 |TBA810S 1.20 | UPC1350C 4.26| 1/aW pack 10 each value E12— 10R to 1M 610 pieces
AN214Q 3.88 | SN76533N 1.60 | TBAB20 1.80 | UPC1367C 3.40| V/aW pack5eachvalue E12—10R to 1M305 pieces
AN715Q 2.90 | SN76650N 1.08 | TBASS0 3.88 | UPC1378H 4.40( 2Wpack 10each value E12—2R2t0 2M2730 preces PLUS Solder
CA3065 1.78 | SN76660N 0.75 | TBA920/Q 3.00 | UPC2002H 2.80| 2W pack 5 each value E12—2R2to 1M 365 pieces 5 65 d
CA4031P 2.88 | SN76666N 0.80 |TBA950/2A  3.08 1Wpack 5 each value E12—2R2t0 1M 353 pieces R Angle 89 134 1.98
3.30 | STKO15 6.50 [TBA970 4.05 | [T D) 2Wpack 5 eachvalue E6—10Rt02M2317 pieces [SOCKETS Solder 78 98 133
3.80 [ TA7108P 3.20 |TBA90 1.88 118 178 2.70
2.98 [ TA7120P 2.20 [TCA160C 3.90| 0.1in Clad, RESISTORS — WIREWOUND Generally 5% |ICOVERS lﬁ":ngu 95 95 98 1
3.07 [ TAT129AP 3.85 |TCA270S 4.00 217 x 35/4' 88p| 2-5W0-22t0 270R Available in preferred values 0.2 3000 0.24 | 076 0.68 | 4526 0.60
5.33 | TA7130P 1.88 |TCA270SA 4.02 21 x 5" 1.00| 4W1Roto 10K. Available inpreferred values 0. 4001 0.24 1077 0:25 4527 0.65
8,26 [TA7172 1.80 | TCA800 3.10| 374 x 3% 1.08 7W0.47Rto 22K. Available in preferredvalues 0.25| 4002 0'25 4078 0.25% | 4528 0.63
8.16 |TA7193 5.50 |TCA940 1.90(312 x 17" 3.28| 11W1R0t022K Available inpreferredvalues 0.29| 4007 0.25 | 1081 0.25 | 4531 1.30
0.80 | TA7172P 1.80 | TDA440 3.80 33/4 x 137' :;g 17W 1R01t0 22K. Available in preferred values 0.37 4011 0'2‘ 1082 0.25 | 4532 0'35
2.82 |TA7176 2.80 [TDA1002 1.90 (4% x 174" 4. i Y 4 '
3.12 | TA7202P 4.18 |TDAT003A 5.59| O:1in PLAN J/MHE low!l!ﬂiﬁﬁ !!.!011.51!!5!;1'!1& Zgg g::: :ggg 3::3 4233 3::3
1.85 | TA7204P 1.86 [TDA1004A 2.90(374 x5 95p| 85p 1V4in Time Delay 100mA £3.50 150mA£2.25 250 300 500 600 | 4014 0.80 | 4089 1.25 | 4539 0.90
1.85 | TA7205AP 1.50 | TDA1006A 240|374 x 17" 2.70| 750850mA £1,8411.25151 62A £1.8425A3.153 5A £2.82 20mm 4015 0.80 | 4093 0.37 | 4541 0.90
2.28 | TA7208P 3.25 [TDA1035S 4.80|DIP  Board  3.85| Quick Blow 100125 160200250 315 400500 600 800mA 112515225 | 4010 0.40 | 4094 0.95 | 4543 1.25
1.75 [TA7210P 80 [TDA1044 4.30| Vero Strip  1.25| 3545634 40p 20mm Time Delay 100 125 150 200mA £1.80 750 | 401 0.60 | 4095 0.95 | 4549 4.00
0.83 [ TA7222P 1.88 [TDA1170S 3.00| Pkt ef 100 pins 30p :;0:]04?35%5630800mAc1.001 1.251522533A85p 1InMalins 235 4018 0.80 | 4096 0.99 | 4553 245
d X ¥ Spot face cutter y y "
130 (TAse  Seo|ToAmo  aag| 148 Manufacturers please note ~ we can offer very competite | 4020 o:88 | éoae 080 | 4555 o'ss
. " u ities o mm utCl Lo} ! - ! ol s
Rl iminme o) St RIS b B 1 SR .+
: : : T B | T ——— | 1023 0.35 | 4161 0.96
88 mmmp 2.88 [TDA1352A/8  1.88 | spool 4.50 | hiversal Ni-Cad charger, Bmm Pane Mounting 0.28 | 4024 0.50 | 4162 [EgLMICRO |
139l TARTa :g ToAse0s 320 | ENIETI | charges PR3, AA, C.D 2omm Chassis Mounting | 4025 0244183 o508 | 276250 880
. g - Price £5.00 0.08 | 4027 0.45 | 4174 . -250n/s .
3 A X X ;i
oA ISSITOAE 3% MGSTNSO! ool (geevens 055 gdslon  dselzacl’ i
2.30 [ TAAGT1A12  3.80 |TDA2140 5.90 | Switch Cleaner 0.98 4 Ghasas Mounting 4030 0.38 | 4501 0.38 | ZB-ADNA  9.00
028 | TAAG11B12  2.85 | TDA2s521 410 Circuit Freezer 1.14 | AAHP7  0.88  10/0.75 sach. | | ; o4 o 1.30 | 4502 0.38 | Z80-AP10 3.0
0.88 | TAAG30S 3.90 | TDA2523 380 FoamCleanser 0.96 G P11 178 10/1.85 sach.  Cariing t 4.0 Vountingd. 10 | 103 28 | 4303 0.40 | Z80-AS10/0  B.75
0.80 | TAAS61B 1.70 | TDA2530 2.70| AcroKiene  0.90 |DHF2  2.08  10/1.95 each.} Terminal Blocks cH 128 | 4307 0.48 | 280-AS1072  8.99
5.38 | TAA700 2.80 |TDA2540 3.80( Siicone Grease |73 3.80  10/3.70 sach.{ 2 amp 12 way 913 oo o e 948 -
8.40 | TAAB40 3.38 [TDA2541 3.80 [ (Aerosol) 1.64 PLUGS & SOCKETS 15amp 12way ' 4036A 2.75 | 4510 0.55
2.80( TAD100 2.80 | TDA2560 3.50| Silicone Grease Toe | Metal Co-ax Plug .18 | 32amp 12way 2.92 | 4038 0.78 | 4511 0.58
1.83 | FMFILTER 1.20 [TDA2571A 2.50(1.60 Plastic Co-ax Plu .14 4039A 2.80 | 4512 0.58
1.85 | TBA120A 1.00 [TDA2581 3.20 | Antistat Spray 0.98 | SingleJunction Socket .80 | Soldering Sectlon 4040 0.80 | 4514 1.18
2.85| AS,SSASB  1.30 | TDA25%0 320 |PlasticSeal - 1.08 [ PlasticPhono -39 | X525 Watt iron Kivcomplete | qo6g 0.24 | 4515 1.18
2.82| QT.UUQ 1.32 | TDA2591 2.98| ExcelPolish  0.92 ugs i2 1ths plugattache 4069 0.24 | 4516 0.55
1.10| TBA1208 1.30 |TDA2593 2.98 Fire Extin60g 2.86 | Ry, 38 | Csiswatiasavove 789 | %070 0.25 [ 4517 2.70
;gg Jons 1.45 [TDA2610 3.20| Video Head 25mm PlugMeta 18 | ANTEX 15W IRON 8.00 | 4071 0.24 | 4518 0.48
% T 81 2.85 [TDA2611A 1.84 | Cleaner 0.88 | 25mm Plug Metal .18 | ANTEX 18W IRON 5.00 | 4072 0.28 | 4020 0.53
8.25( TBA395 1.20 | TDA2640 2.90| Super 40 Moisture | 2 smm Chassis Socket 10 [ ANTEX25W IRON 5.20 | 4073 0.25 | 4521 1.18
1.10| TBA480Q 1.80 [TDA2680 3.40 | Fepellant & Lub 35mm Chassis Socket 10 [ ANTEXELEMENTS ~ 2.00 | 4075 0.28 | 4522 1.28 0.27
2.44) TBA400 2.30 |TDA26%0 3.50|1.62 2pin /AmMonoChassisSockg(“ QN¥E§SJF&SNDS (1)%3 CIAL 0.32
1.90( TBA510 2.60 |TDA3350/A/B  2.80 X d -
2.90| TBA510Q 2.80 |UPC554C 1.32 | AN 4pin Vain Mono Chassis Socket SOLDERSUCKER 4.50 BT Approved Telephone Plug -+ 3m %e;g 0.50
2.48 | TBA520/Q 1.80 |UPC557H 0.90 0.20 SOOEmSOLDER 8.80 wirt 0.52
1.12 | TBA530/Q 1.30 |UPC566H 2.98 | Std. 0.72} 6pin VainMono ChassisSocket SOLDAMOP 0.70 | BT Approved Master Socket Inc. Wiring 0.67
2.00| TBAS40/Q 1:40 UPC575C2 3:20 L/Gauge 0.72 4mm Banana Plu ?g ?INOTV*IE)éoriol_eEt‘eET”r?lr%I\A; g"rs‘v\];proved Secondary Socket ?gg g:g
1.85| TBA550/Q 1.82 |UPC1018C 1.10 x‘gd“”st‘ | P&Pz. | 4mmBananaSocket 118 | 30W or 40 49.95 | BT4-CoreCableperM 18 2:20
1.80| TBASS0C 1.70 JUPC1025H 2.90 jona r? PP3Battery Connectors .08 | Spare nozzles for Solder- | j00M 12.00 2.50
1.10| TBA560CQ 1.60 above — 30p. eacl PP9 Battery Connectors .18 | sucker 0.48 | BT Telephones now avallable 2.08
3.20

EAST CORNWALL COMPONENTS ORDERING: All components are brand new and to full specification. Please add 50p

postage/packing (unless otherwise specified) to all orders and then add 15%

DEPT REW 3 119 HIGH STREET [===a3] VAT to the total. Either send cheque/cash/postal order or send/telephone your
& Access or Visanumber. Official orders from schools, universaties, colleges etc
most welcome.

WEM
SHROPSHIRE SY4 5TT TEL: 0939 32689 B Send now for our latest catalogue, 65p per copy (includes 30p credit/pre paid

envelopes, current special offers and lots lots more).

Telex: 35565 New retail 1000 sq ft shop now open. Mon-Fri 9am-5pm, Sat 9am-12pm.
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Safety in the shack

" Some of the constructional projects
‘featured refer to additions or mod-
ifications to equipment; please note
- that such alterations may prevent the
item from being used in its intended

‘be invalidated.

- When building any constructional

- praject, bear in mind that sometimes

 high voltages are involved. Avoid pven
the siightest risk - safety in thgghack

;piease. at aii times.

‘ﬁilm overy care is taken when accepling
. advertisements we gannot accept mwnslbll-
Rty for unsatisfactory transactions We
A 3 any

ghiy

wil,
g com-
plalnts.
The views expressed by contributors are not
necessarity those of the publishers
ry care iy taken io ensure that the
contents of this magazine are accCurate, we
sssume no responsibility for any eftect from
_Brrors or omissions

[ =

role, and also that its guarantee may

Cover Photographs

Top — New software for the
Trace Digiscope 8612 (p4)
Middle - Russian satellite
reception hardware (p23)
Bottom - Spectrum Watch

(p16)

SPECIAL FEATURES
16 Spectrum Watch

Nige! Cawthorne surveys the radio frequency spectrum
and describes some of the latest developments

23 Russian Satellites
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PRODUCT NEWS

Featured on these pages are details of the latest products in communications, electronics and
computers. Manufacturers, distributors 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

SOFTWARE FROM MSS

Just announced by Mic-
rosystem Services (MSS) is a
new software suite which
aliows the Trace Digiscope
8612 digitiser/storage oscillo-
scope to function as an FFT
analyser.

Known as AMS |l (advanced
mathematics software), it is
designed for studying con-
tinuous, changing or tran-
sient events in vibration,
sound or electronics. Its use
adds new and enhanced
waveform processing capabi-
lities — FFT, integration, dif-
ferentiation, averaging and
correlation ~to the Digiscope
8612, enabling the instrument
to cover both the time and
frequency domains.

The FFT function in AMS 11
allows user-definable display
modes which enhance the
Digiscope’s exclusive
capability to show recorded,
stored and computed wave-
forms in colour. With AMS I1 it
is possible to select real or
complex amplitude spectrum,
and linear or logarithmic
amplitude axes.

The user can also choose
between several spectrasuch
as phase, amplitude, sine,
cosine and power -
whicheveris mostsuitable for
the application.

Different weighting func-

&Y
&

» _R

TR
» @:,eulb!
»
: :-' 9"“‘fil.‘lﬁ ST
2o ETGEANE on v
P —

E A ANES
109 A$:RIGTIH IS 6)

118 TRGS:R$

128 15T$="ERRSE”

tions have been included in
the software to allow better
analysis for the frequency
domain display; the user may
select ‘Flat’ for no weighting,
‘Hanning Window’ or self-
defined window.

The combination of AMS ||
with the unique digitiser/stor-
age oscilloscope provides a

powerful and extensive
diagnostic system in a com-
pact mainframe - able to
cover virtually any require-

ment for laboratory, field
service and production
testing.

Full details of both the AMS
Il package and the Trace
Digiscope Colour 8612 are

available from the sole UK
distributors MSS.

Microsystem Services,
PO Box 37,

Lincoln Road,

Cressex Industrial Estate,
High Wycombe,

Bucks, HP12 3XJ.

Tel: (0494) 41661.

ANALOGUE MULTIMETER

TMK Test Instruments have
announced the VF3, a small
pocket size analogue multi-
meter, featuring a full range
of functions with a high
sensitivity of 2000 ohms/volt
on all dc and ac ranges,
assuring accurate measure-
ments without unnecessary
loading of the circuit under
test. Included in the 16
measurement ranges are dc
and ac volts, dc current, ohms
and decibels.

Rugged and reliable with a
high impact resistant case,
the VF3 is very easy to use. It
has a single rotary switch
giving analogue indication on
a mirror arc scale to reduce
parallax error and the meter
movement is protected
against accidental overload.

The VF3 comes complete
with test leads and a long-
lasting battery. It weighs
approximately 90gms and its
dimensions are 90 x 60 x
29mm. The retail price is£7.00.

TMK Test Instruments,
138 Grays Inn Road,
London WC1X 8AX.
Tel: (01) 837 7937.

About to be launched by
ARM, the Muliti-P6+ mobile
antenna promises to be as
versatile as a boy scout's
pocket knife.

This all stainless steel Brit-
ish made aerial should satisfy
all the needs of the discer-
ning mobile operator.
Designed primarily for 2m

multi-mode working, the P6is
many aerials in one. It will
operate vertical or horizontal,
directional or omni-directio-
nal. It can be used as a DF
loop or, by attaching the extra
element, is easily converted
to a directional horizontal
collinear—ideal for hilitop DX
working.

In addition to all this, its
free space design allows
these facilities to be used off
the car, indoors or out. The
tuning stub is continuously
adjustable for higher fre-
quencies, including 70cm.
Performance in the vertical
plane is equal to the popular
% but not having to rely on
the vehicle as a ground plane
means that a better all round
radiation pattern is claimed
by the designer.

R Withers Communications,
584 Hagley Road West,
Oldbury,

Warley,

West Midlands.

Tel: (021) 421 8201/2.

Fieldtech Heathrow
Limited has announced the
availability of a new RF power
computer. Manufactured by
Coaxial Dynamics Inc, the
model 83500 RF Power Com-
puter provides complete sys-
tem flexibility by means of the
quick match line section
which slips on and latches to
The Expediter power compu-
ter, forming asingle field unit.

Alternatively, the quick
match cables can be slipped
into the bench-mounted line

4 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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section for convenient out-of-
the-way power computations.

The Expediter power com-
puter may also be used for
testing remote transmitters
by simply connecting the
matching cables into the per-
manently installed line sec-
tion for the power computa-
tions. There is no need to
keep breaking lines or install-
ing meters at each site.

The Expediter power com-
puter provides the following
functions: two modes of
operation, analogue for fast
tuning and digital for
accuracy; advance ¥ inch
LCD display; programmable
forward and reflected power
ranges; compatibility with
existing elements;uptothree
months life on asingle battery
charge; auto prompting and
auto diagnosing for conveni-
ence; annunciators for all
functions, modes, and condit-
ions; 18 ranges from 100mW to
500KW.

Fieldtech Heathrow Ltd,
Huntavia House,

420 Bath Road,
Longford,

Middlesex UB7 OLL.

Tel: (01) 897 6446.

Making its UK debut at the
1985 Microprocessor
Development show was a new
high-performance logic
analyser, the K205, from
Gould Design & Test Systems.

The K205 offers advanced
circuit analysis capabilities
and triggering power.
Designed to solve at least 95
per cent of the toughest
design problems, the K205
has 48 channels at 100MHz,
thus making it ideal for high-
speed bit-slice micro-
processors, ECL devices,
gate arrays, and discrete
logic designs.

The logic analyser features
16 independent triggering
decision levels, with four
commands in each level. Four
decisions can be made every
20 nanoseconds (nS), enab-
ling designers to locate diffi-
cult logic problems by selec-
tively triggering on a unique
event. Trigger points can be
chosen while running at full
speed through logic sequ-
ences, without restrictions.
This  triggering  method,
known as trace control, is 150
per cent faster than any
comparable scheme.

The K205's tolerance com-
pare feature allows fast analy-
sis of logic circuits by com-
paring timing sequences
against stored references.
This facility eliminates sam-
pling error difference inhe-
rent in asynchronous analy-
sis. Reference data can be
stored automatically via an
input/output port, by testing a
known good circuit, or by
testing a known bad circuit,
and manually editing a cor-
rect pattern.

Other features include an
auto save facility to allow
automatic storage of muitiple

measurements on the K205's
disk drives without user inter-
vention, and a glitch mode,
which displays transient
noise on all channels.

Gould Design & Test Sys-
tems also exhibited the 9508T,
a stand-alone in-circuit emu-
lator which supports all of the
popular 8-bit microp-
rocessors and microcompu-
ters.

Gould Instruments Ltd,
Roebuck Road,
Hainault,

liford,

Essex.

The PowerBreaker-20
electrical adaptor has been
selected by the Design Coun-
cil for the Design Centre.
Manufactured in Britain by
B&R Electrical Products Ltd,
PowerBreaker-20 plugs into
any standard 13A socket prior
to plugging in an appliance
and provides a high degree of
protection against electrocu-
tion in the event of an acci-
dent. It also incorporates
additional safety features.

Most electrical accidents
result from cut or frayed

exposure to dampness or
humidity, contact with water,
abuse or misuse of equip-
ment. B&R point out that less
than s amp can kill, yet will
not blow a fuse, and the only
effective way to guard against
such dangers is by using a

residual current circuit
breaker (RCCB).
PowerBreaker-20  provides

RCCB protection in a conve-
nient, portabie form. When
danger threatens, it senses a
tiny amount of electricity
flowing to earth — through a
human body, for example -

is slim enough for two units to
fit side by side into a double-
socket outlet.

Selection for the Design
Centre means that a product
not only represents the best
in British design, having satis-
fied the tough criteria set by
the Design Council, but also,
in the case of a product such
as PowerBreaker-20, that it
has been tested by an
independent test house for
conformity with the relevant
published safety standards.

B&R Electrical Products Ltd,

production.
The ICL7660CBA is a CMOS
voltage converter developed

for applications in data
acquisition and in micro-
processor based systems

where a positive supply is
available.

It performs a complete sup-
ply voltage conversion from
positive to negative over an
input range of +15V to
+10.0V. The conversion
results in complementary vol-
tages of —1.5V to—10.0V being
available at the output and
conversion is achieved with a

cables, loose connections, and cuts off the current ina Temple Fields, typical power efficiency of
split second. Harlow, 98% and a typical open circuit
) PowerBreaker-20 is built to  Essex CM20 2BG. efficiency of 99.9%.
- the relevant requirements of Volume quantities of other
. BS1363 and BS4293. its Intersil linear CMOS pro-
additional safety features ducts housed in surface
include a‘power-on’ indicator In common with other lead- mounting packages will soon
i lamp, a test button and auto- ing semiconductor manu- be available too.
matic current cut-off with facturers GE Intersi! Semi-
illumination of awarning light conductor hasdevelopedsur- GE |Intersil Semiconductor
l if the adaptor should be face mounting package Division,
plugged into an incorrectly variants of its standard pro- [Intersil Datel (UK) Ltd,
wired socket (live and neutral duct line, and the first GE Belgrave House,
- - reversed). Designed for Intersil CMOS linear IC to Basing View,
220/240V, 50Hz operation, appear in the SO 8 lead Basingstoke,
——— PowerBreaker-20 incorpo- package, the ICL7660CBA, is Hants RG21 2YS.
ratesa13A fusetoBS1362and now in full commercial Tel: (0256} 57361.
MARCH 1985 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 5
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irkit. Makingit per

Cirkit's got the kits you need
to make your copy loud and
clear.

In all there are over 100 kits to
choose from. Selected and
designed to offer the best
possible standards at the best
possible price.

Delivery is fast and reliable.

We keep in touch with the
manufacturers and we know
what's going on. So as soon as
new products are available,
Cirkit has them.

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

And a wide range of kits and
products that’s growing all the
time.

At Cirkit,we're tuned in to
your needs.

Just send for our catalogue or
visit one of our three outlets at;

200 North Service Road, Brentwood,
Essex.CM144SG;

53 Burrfields Road, Portsmouth,
Hampshire. PO3 5EB;

Park Lane, Broxbourne,
Hertfordshire. EN10 7NQ.

Please add 15% VAT to all advertised
prices and 60p post and packing.
Minimum order value £5 please.

We reserve the right to vary prices in
accordance with market fluctuation.

10MHz DFM

ADFM capable of operating at frequencies up to
10MHz. The kit can be configured in six different
measurement modes including: frequency, period,
elapsed time and unit counter. Applications can be
extended using the CIRKIT prescaler and preamp.

SPECIFICATION: Input signal: 2.0V (min) TTL.
Frequency range:0 to 10MHz. Period measurement:
0.5 to 10 secs. Time measurements: up to 10 secs.
Output: BCD multiplexed. Display: 8 digit 12mm
LED. Supply:6-9V DC at 100mA(nom).

41-01500 54.10

T0MHz DFM

DFM PRE-AMPLIFIER

The rise time of some low frequency signals,
even apparent square waves, is often too slow to
give a constantreadout from aDFM. Theuse of a
pre-amp ensures that these signals are input to the
DFM at the correct level and with the correct
shape. This simple addition greatly increases the
effectiveness of a DFM atlow frequencies.

SPECIFICATION: Frequency range: 1Hz-5MHz.
Sensitivity: 1Hz-3MHz:20mV, 3MHz-5MHz: 40mV.
Max input voltage: 100V (220V instantaneous).
Power supply: 5V 8mA. Input signal: Any. Output

signal: TTL square wave.
41-01502

5.13
DFM PRESCALER

This prescaler is intended for use with the Cirkit
10MHz DFM, although it is compatible with other
frequency counters. The function of the prescaler
is todivide the incoming frequency by ten and to
shape it into a waveform suitable for the digital
input requirements of the DFM. This enables the
frequency range of the DFM to be extended up to
50MHz.

SPECIFICATION: Supply voltage: 5V DC. Nominati
current: 25mA. Frequency range: 10kHz-50MHz.
Input sensitivity: 20mV(typical). Output:5VTTL
level. Dimensions: 80mm x 50mm.

41-01501  8.55

To: Cirkit Holdings PLC, Park Lane, Broxbourne, Hertfordshire. EN10 7NQ.
Ienclose 85p. Please send me your latest catalogue and 3 x £1 discount vouchers!
If you have any enquiries piease telephone us on Hoddesdon (0992) 444111.

Name
Address
Telephone
Area of Special Interest
L o
= Cirlet

Bigger Stock. Better Service.

2m POWER AMP

A carefully designed 20W, 144MHz linear power
amplifier,to boost the output of hand-held and
transportable transceivers such as the TR2400
IC2E, FT208, FT290 etc. With 10dB gain to givea
20W output from a 2W input. Automatic
changeover relay - switched from RF sense circuit.
High power - output relay, robust construction
with die-cast box, plus RX pre-amp.

SPECIFICATION: Bandwidth -3dB: 144-146MHz.
Power gain: min 10dB. Qutput power; 1W input:
10W, 2W input: 20W. Supply voitage: 10-16V. Supply
current (at 12V): <3amps-20W output.
Input/Output impedance: 50(}. Size (excluding
sockets): 122 x 96 x 44mm. Pre-amp section spec as
2m Pre Amp Kit.

41-01404 32.87

2m CONVERTER

Low noise 2m to 10m converter. This design uses
low noise dual gate MOSFETs in the RF and mixer
stages which, together with a TOKO pre-aligned
helical filter and pre-wound coil, give a high
specification and repeatable performance.

Areliable 116MHz overtone oscillator circuit is
followed by a double tuned stage which gives a
very clean output, this reduces spuriito a
minimum. As the circuit is basically linear any
mode - AM, FM or SSB - can be converted. The
complete circuit is built onto a double-sided PCB.

SPECIFICATION: Noise figure: Less than 2dB.
Gain:Min 22dB. 3dB Bandwidth: 144-146MHz. IF
Output: 28-30MHz. Input/Output impedance: 500).
Supply voltage: 10-16V. Supply current (at 12V):
28mA. Size: 97 x 57 x 22mm.

41-01306 17.35

2m Converter
2m PRE-AMP

Very compact low-noise MOSFET 2m pre-amp.
The overall PCBis sufficiently small to be instatled
inside receivers or transceivers..

SPECIFICATION: Noise figure: Better than 1.5dB.
Gain: 18dB Min. Input/Qutput impedance: 50€2.
Size:34x 13 x 10mm.

KIT INCLUDES: Double-sided PCB - All resistors
- All capacitors - MOSFET - Coils and cans.

41-01307

3.91
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70cm CONVERTER

70cm to 144MHz low profile converter employing
high level Schottky diode double balance mixer,
pre-aligned helical filter and low noise transistors.
The comiplete design gives a low noise figure and
uses pre-aligned filters and pre-wound coils to give
repeatable performance with minimum alignment.

SPECIFICATION: Bandwidth: 430-440MHz. RF
Gain:8dB min. Noise figure: <2.5dB. IF output: 144-
146MHz. Supply voltage: 10V. Supply current:
30mA. Size: 97 x57 x 15mm.

41-01405 2150

70cm 10W Power Amp

70cm 10W POWER AMPLIFIER

The current generation of UHF handheld
synthesised transceivers have almost ail the
facilities found in mobile/base transceivers, the
only major limitation being their output power. For
handheld operation 1 wattor so is adequate, but
for mobile tomobile and for use wth higher power
repeaters, the addition power provided by the
CIRKIT amplifier increases the range considerably.
This is especially noticeable, as is to be expected,
at the limits of the service area.

The Cirkit 70cm Power Amp will boost the
output power of hand held transceivers up to 12W.
Automatic relay switching between TX and RX, is
provided via the RF sense circuitry. The finished
unitis mounted in a tough pre-drilled die-cast box,
which provides sufficient heatsinking while
providing a rugged low profile housing.

SPECIFICATION: Power gain (2W I/P): 7.2dB.
Output power (13.8V) 2W input: 10W(min).
Saturated power output: 14W.Supply voltage:
10-16V(13.8V nom). Input/Output impedance:50R.
Bandwidth: 430-440MHz. Supply current: 2 amps at
12W.Dimensions: 119x 94 x 34mm.

41-01505 33.82

70cm PRE-AMPLIFIER

This high performance pre-amp offers increased
receiver sensitivity and a corresponding extension
of the useful communication range. The completed
unitis sufficiently compact to be built into virtually
any existing receiver and does notrequire the use
of any test gear when setting up.

SPECIFICATION: 3dB bandwidth: 425-445MHz.
Noise figure <2dB. Gain: 13dB(min). 1dB
compression: -3dBm (0.5mW). Saturated output:
-2dBm (0.7mW). Supply voltage: 8-12V (12V nom).
Input/Output impedance: 50R. Dimensions 50 x 10x
17mm.

41-01506 4.78

G D

NOW AVAILABLE
exclusively from CIRKIT,
TAU high quality ATU kits
and accessories.

Full HF coverage, tunes from 1.5MHz
continuously to 29.350MHz. Based on the
reknowned SPC transmatch configuration, TAU
innovated this composite module design with large
air-spaced capacitorsrated at 5kV, tested to 7kV.
Roller inductor infinitely variable. Solid precision
radio engineering. Heavy weight long life
construction. Will tune any transmitter/aerial
combination to optimum. A lifetime investment
and should never need replacing. Power handling
capabilities from a few milliwatts to above 3000
watts PEP. Undoubtedly the finest ATU module
available today.

STU 5K ATUKit 41-50500 130.00
CABINET - custom-made for STUSKATU

41-50510 6250
DIGITAL TURNS COUNTER

Multi-turn, vernier scale with digital indication, for
use with roller coaster, with or without cabinet.
Turns counter 41-50520 27.94

BALUNS
To complete the ATU, we have the following
Baluns:

Location PEP Ratio  StockNo. Price
Outdoor OB141 1kw 41 41-50141 2735
Outdoor OBl11  1kW 11 41-50111 2755
Indoor 1B241 200W 41 41-51241 1725
Indoor IB141  1kW 41 41-51141 2235

ROLLER COASTER

To complement existing equipment, covers 1 -
30MHz, 28uH inductance, tapered pitch for 10 and
15 meters.

Roller Coaster 41-50540 46.00

7

TAUATU
AKC AERIAL KIT
Unique clip-on spacer system for open wire
feeders. Patented design manufactured from an
ultra-violetresistant poly-propylene the spacer
can be configured to give a 75,300,400 or 600 ohm
system. Kit contains 20 spacers, 1 Tee piece and 2
Ceramnic insulators.

AKC Aerial Kit 41-50530 12.70

/74
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CIRKIT ELECTRONICS TOOL KIT

Contains: 15W Soldering Iron, 2 spare bits, heat

shunt, solder, pliers, cutters, and screwdriver.
41-00007 15.56

Selected Lines

PB2720 80dB Piezo Buzzer
10M15A 10.7MHzFilter

43-27201 0.55
20-10152 2.10

FC177  LCDFreq.Meter 39-17700  20.00
CM161 Min LCD Clock 40-80161 825
8x03" ICsocket 28-00800 0.12

14x0.3" ICsocket
16x0.3” ICsocket

28-14000 0.13
28-16000 0.13

CX120P COAXrelay(PCB) 46-90120 1196
CX520D COAXrelay (N type) 46-90520  26.98
CX540D COAXRelay (BNC) 46-90540  26.98
HC6010 10MQ DMM 56-06010  33.00
HC7030 0.1% Acc DMM 56-07030  43.00
Meteor 100MHz DFM 56-00100  95.00
Meteor 600MHz DFM 56-00600 121.00
Meteor 1000MHz DFM 56-01000 165.00

CS240  Antex 17Wlron 54-22300 520
TCP3  Wellertemp contiron  54-20007  17.63
PU3D  Weller 24V PSU for TCP3 54-20026  30.74
Books
The Radio Amateurs: Q & A

Reference Manual 02-02157 595

Oscilloscopes: How to use

them, how they work 02-21300 435
The World's Radio

Broadcasting Stations 02-11564  7.00
The ZX Spectrum 02-00100 5.95

Electronics Pocket Book
Practical Design

of Digital Circuits
Projects in Amateur Radio
ActiveFilter Cookbook
Beginners Guide to

02-21309  7.50

02-11831 1045
02-21304 3.80
02-21168 12.70

Amateur Radio 02-11262  4.50
CMOS Cookbook 02-21398 11.85
Design of Active Filters 02-21539 10.15

Design of Op-Amp Circuits
Design of Phase-Locked

02-21537  9.30

Loop Circuits 02-21545  9.30
Design of VMOS Circuits 02-21686 10.15
Effectively Using the

Oscilloscope 02-21794 930
Foundations for Microstrip

Circuit Design 02-79447 21.00
Handbook of Electronic

Tables Formulas 02-21532 11.00
TTL Cookbook 02-10358 11.00
TV Antennas and Signal

Distribution Systems 02-21584 10.15
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PRODUCT NEWS

FARADAY PAIL UNIT

John Chubb Instrumenta-
tion has developed a Faraday
pail unit for measuring
charge on powders, granules
and on small articles from
below 10 pico-coulombs to
200 nano-coulombs. This
instrument is particularly
useful in studies on the
charging  behaviour and
deposition of powders and for
investigation of factors likely
to cause damage in the hand-
ling of static sensitive semi-
conductor devices.

The pail for charge collec-
tion is 60mm in diameter and
40mm deep and may easily be
removed for cleaning. The
unit is an attachment for the
JCI101 fieldmeter and the
combination provides an
auto-ranging charge measur-
ing sensitivity from 200 pico-
coulombs to 200 nano-
coulombs fsd, with the read-
ing and polarity displayed on
a 3% digit liquid crystal
display.

On the most sensitive range
charges of a few pico-

coulombs can be measured.
This sensitivity is usually
quite adequate to observe
charges induced on dual in-
line integrated circuit packs
as they slide out from carrier
tubes - even ‘anti-static’
tubes.

All the normal facilities of
the JCIi101 electrostatic field-
meter are available when
used in combination with the
Faraday pail - battery or
direct mains operation and
signal and range outputs for
chart recording. The Faraday
pail may also be used with the
JCI101C fieldmeter, which
has the integral RS423 com-
munications interface so that
it may be linked to computer
equipment via a serial data
port for analysis of observa-
tions and for comparison and
logging of results.

John Chubb Instrumentation,
Unit 30,

Lansdown Industrial Estate,
Gloucester Road,
Cheltenham GL51 8PL.

Tel: (0242) 573347,

”,

| SWITCHING MODULE |

Plessey = Semiconductors
has announced the versatile
MS2002EXP digital switching
module (DSM), suitable for all
sizes of electronic digital
telephone exchanges from a
small PABX through to main
exchanges. Sample quanti-
ties are now available.

Originally developed for
System X, the MS2002EXP is a
complex device with the sim-
ple function of providing digi-
tal switching for 256 channels
in pulsed code modulation
(PCM) systems. The n-chan-
nel MOS integrated circuit
therefore consists of a 256 x 8
bit random access memory
(RAM) and a 256 x 9 bit RAM
plus control logic and inter-
face circuits. The device is
used in single units or in
groups to re-arrange the
order of PCM words within
the transmission frame. Con-
sequently, itis a non-blocking
digital switch capable of con-
necting all 256 incoming
channels to all outgoing
channels in any desired
order, although alternatively
selected input channels may
broadcast to any number of
output channels. Input data
canbe eitherserial or parallel
at a 2.048Mb/S rate.

The position of words can
be changed, and therefore if
any data can be divided into 8
bit words, their significance
can also be changed, so the
MS2002EXP becomes a sim-
ple protocol orformat conver-
ter for computer systems or
local area networks.

Features of the new DSM
include asingie 5V supply and
TTL compatability. It inter-
faces directly with the Euro-
peanstandard CCITT32chan-
nel 2.048Mb/S format.

The MS2002EXP is currently
available in a 28 lead ceramic
package, but plastic package
and surface mounting units
are planned.

Plessey Semiconductors Ltd,
Cheney Manor,

Swindon SN2 2QW.

Tel: (0793) 36251.

A unique IF amplifier and
detector circuit capable of
meeting all cellular radio
specifications is now avail-
able in volume from Plessey
Semiconductors.

The SL6652 offers
tremendous advantages in a
single chip circuit, operating
up to 100MHz with an integral

crystal oscillator/mixer but
with an extremely low current
consumption (2mA max) from
any supply voitage from 2.5V
to 10V.

The sensitivity and signal to
noise ratio are now 100%
factory tested, and the con-
ventional FM quadrature
detector ensures that the
circuit is easy to use in both
development and production.

A special feature of the
SL6652 is the RSSI output,
which offers outstanding
linearity and monotonicity
irrespective of IF filter tones.

The SL6652 has already
entered volume production
and is available from stock at
most Plessey distributors
worldwide. A complete
applications package is now
available with printed circuit
board layouts and test results.

Charles Barker Lyons Ltd,
30 Farringdon Street,
London EC4A 4EA.

The BS250 range of radio
telephone base stations
incorporate state-of-the-art-
technology. Full duplex con-
tinuously rated operation is
offered on either AM or FM

single or two aerial working.
RF power is adjustable from 5
to 40 watts on AM and 5 to 150
watts on FM.

The BS250 is also Band lli
convertible in the event of
changes in legislation. This
means that today's user is
safeinthe knowledge that the
base station can be amortised
over its long working life
without very costly changes
to its circuitry.

The BS250 is also ‘self-
diagnostic’ on the Tx front
panelandable to measurethe
following:  forward/reverse
power, transmitter and
receiver multipliers, moduia-
tion depth, and receiver AGC
and sensitivity. There isalsoa
dc probe facility.

6 channel operation is stan-
dard but provision is made for
an FGU input for quasi-
synchronous operation, or a
synthesised input for multi-
channel operation. Remote
selection of up to 6 channels
is standard for a 4 wire circuit
using the linking unit.

Neve RadioTelephones Ltd,
32 Caxton Way,

Holywell Estate,

Watford,

Hertfordshire WD1 8UA.
Tel: (0923) 31034.
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PRODUCT NEWS

KEYBOARDS

Quillertech  Ltd, manu-
facturers of the Posi-Key
range of custom-built, tactile
feel keypanels, are now able
to incorporate customised
lighting within their designs.

This lighting is provided by
an additional layer that is
laminated into the keyboard
construction directly below
the top surface. A custom-
designed inverter is provided
allowing the light outputtobe
altered by varying the dc
voltage input about a prede-
termined nominal value
(usually 5 or 12V dc). The
inverter may be mounted
either remotely or directly
onto the keyboard, avoiding
exposure of high voltage
conductors.

It is possible to illuminate a
number of areas of the same

panel in different colours
while other areas remain
unlit.

In addition to the electro-

luminescent facility, the Posi-
Key keyboards offer embos-
sing, textured finish, ‘dead
front’ legends, display win-
dows etc and are suitable for
a wide variety of applications
including marine navigatio-

nal equipment, aircraft and
military equipment.

Quillertech Ltd,

85 Stanley Road,
Bournemouth BH1 4SD.
Tel: (0202) 303431.

| CIRCUIT MAKER ___|

Electrolube have
introduced the CM100 Circuit
Maker Kit which they claim is
one of the first DIY kits on the
market to offer a complete
and easy-to-use system for
producing printed circuit
boards. It is ideal for the
expert hobbyist or those
wishing to try their hand at
electronics.

This versatile kit enables
hobbyists to produce layouts
from magazines and other
sources using an easy four-
step system  which is
explained in a detailed set of
step-by-step instructions.
These steps include produc-
ing a film positive master of
the chosen PCB design,
etching of the board using
photo-resist, removal of the
photo-resist and finally drill-
ing and component assembly.

Advantages of the CM100
kit include the photographic
development system, which
allows professional quality
circuit boards to be produced
without a darkroom, camera
equipment or ultra violet
lights, and the ease of use,
which makes previous photo-
graphic experience unneces-
sary.

Electrolube now offers
items from the CM100 Circuit
Maker Kit separately, which
will allow hobbyists to supple-

ment their existing equip-
ment and supplies. Included
in this list of items is a
specially designed universal
assembly frame, which is
useful for drilling and compo-
nent assembly, developers,
fixer and clearing solutions
for the auto-positive film,
photo-resist and developer,
and double-sided copperclad
boards.

A useful asset for electro-
nics hobbyists, the CM100
Circuit Maker Kit is very
adaptable and can be tailored
to suit the needs and
demands of various situa-
tions.

Electrolube Ltd,
Blakes Road,
Wargrave,
Berkshire RG10.
Tel: (073) 522 3014.

RESISTOR NETWORKS

Balzers has expanded its
complete range of chip resis-
tors and chip resistor net-
works.

Standard resistor arrays
(SRA) are now available ex-
stock, from the company and
universal resistor arrays can
be provided to customer
specified values and toler-
ances.

In the SRA, chips with one
resistor and four isolated

resistors are available with
5K, 10K, 50K and 100K values,
and the company has
announced plans to add yet
further values to the prog-
ramme.

The SRA chipresistors have
a guaranteed maximum TCR
of 0 £25ppm/K between —55°C
and +125°C.

Maximum TCR tracking
within one chip is 2ppm/K.

The guaranteed film stabil-
ity unprotected in air for 1000
hours is better than 0.1 per
cent for 125°C, while the
absolute trim tolerance is
+0.25 per cent.

High frequency resistors
(HFR) are also now availabie
ex-stock for values of 100, 200
and 300 ohms with tolerances
of £15 per cent.

The HFR chip resistors have
a TCR of -70ppm/K to
—130ppm/K between -50°C
and +150°C. Constructed on a
0.25mm thick MRC-B subs-
trate, their dimensions are
1.27 x 1.27mm.

URA chip resistors and chip
networks of up to 12 resistors
are available in a range of 400
ohms to 200K ohms per
resistor.

Balzers High Vacuum Ltd,
Northbridge Road,
Berkhamsted,

Herts HP4 1EN.

Tel: (04427) 2181.

UVIPROM PROGRAMMER

Available from Ground
Control, to complement their
Uvipac EPROM eraser, is a
low cost EPROM programmer
for the BBC microcomputer
which will enable the experi-
enced user to program 2764
and 27128 EPROMs. The soft-
ware available enables an
EPROM to be programmed
fromdisc, sideways RAM (STL
SWR compatible) or master
EPROM.

The unit, called the Uvip-
rom, is available in two ver-
sions initially. Uviprom 1 is
the basic version consisting
of an uncased PCB with a
normal 28 pin |C socket.
Uviprom 2 is also an uncased
PCB but with a 28 pin Textool
Econozip zero insertion force
(ZIF) socket. The Uviprom 3
cased version with ZIF socket
should be available soon.

Uviprom plugs into the user
porton the BBC microcompu-
ter using a 20 way ribbon
cable and socket, taking its
power directly from the com-
puter. It has a switch mode
power supply for Vpp (21 volts
nominal) voltage generation.
Two switches with LED
indicators are provided, one
for powering down Uviprom
to insert an EPROM, and one
for Vpp on/off.

The easy to use 1.0 Uviprom
software is available on side-
ways ROM (EPROM) only and
the following commands are
available:

* TEST - blank check;

* READ (afsp) — read EPROM
to disc;

* BLOW (afsp)-blow EPROM
with named file;

* VIEW - look at contents of
EPROM after read;

* COMP (afsp) - compare
contents of EPROM to
source.

When using * BLOW,

* VIEW and * COMP the
screen displays the data in
HEX and ASCII format, in full
colour. EPROM data storage
starts at &2000.

Retail prices are: Uviprom 1
— £20.95; Uviprom 2 - £25.95;
Uviprom 3 - £29.95; Uviprom
1.0 ROM —-£8.00. All prices are
for the UK and include post-
age and VAT.

Ground Control,
Alfreda Avenue,
Hullbridge,

Hockley, Essex 885 6LT.
Tel: (0702) 230324.
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PRODUCT NEWS

DIRECT VIEW COLOUR TUBE

Mitsubishi Eiectric Corpor-
ation have recently
developed a 35 inch (diago-
nal) colour picture tube, the
world's largest for home use
direct-view colour television
sets, and a 35 inch colour TV
set using this new picture
tube.

Based on its computer
simulation technology for
glass bulb designing and
experience in developing a
colour picture tube for a 40
inch high definition TV set,

Mitsubishi  Electric  suc-
ceeded in solving various
problems involved in the
development of huge

screens. The 35 inch square
picture tube brings the
excitement of large screen
pictures which has so far
been available only on pro-
jection TVs.

Mitsubishi Electric opti-
mised the distribution of
glass thickness of the tube
with computer simulation to
reduce its weight and facili-
tate mass production. The
adoption of a 110 degree
deflection angle resulted in
the compactness of the col-
our set despite the huge
screen, which is 3.1 times as
large as a 20 inch screen. The
TV set is 58 centimetres
(approximately 23 inches)
deep and 91 centimetres
(approximately 36 inches)
wide. It has a new natural
picture contrpl circuit to
ensure crisp, clean pictures.

Other features of the colour
set include a multi-channel
sound circuit, three systems
of audio-visual input termi-
nals for high quality videocas-
sette and videodisc playing
and satellite broadcasting,

Salora (UK) Ltd is now
offering an earth station
package to receive satellite
transmissions on the 4 and
12GHz bands.

The system comprises a
dish antennaof1.8,2.4,3or5m
diameter, a low noise conver-
ter, and a satellite video
receiver. Also included is 30m
of RF cable to connect the
converter to the receiver.

The parabolic reflector sur-
face is finished to resist
atmospheric pollutants and
salts, and is designed for
maximum gain at 12GHz. It
can, however, aiso be used at
4GHz.

The low noise converter
employs GaAsFETs for opti-
mum noise performance, and
is precision manufactured in
order to withstand all weather
conditions.

The satellite video receiver
accepts downconverted sig-
nals from 950 to 1750MHz. It
employs threshold extension
demodulation for excelient
broadcast quality perform-
ance, with a 7.5dB carrier to
noise threshold. The unit also
has completely automatic fre-
quency control and LED
indication to facilitate spot-
on tuning.

Salora have also launched
their Digi-computer range of

TVs. These sets employ an 8
bit micro-computer which
enables many operational
modes, eg changing the
vision IF, to be programmed
from the front of the set by
using a particular password
and appropriate program-
ming instructions.

The all-band tuner allows
reception of 100 channels,
including the special chan-

nels reserved for satellite via

cable transmissions. For
reception of direct broadcast
satellite transmissions you
can have a satellite
tuner/decoder installed.

Salora (UK) Ltd,
Techno Trading Estate,
Swindon,

Wiltshire SN2 6EZ.

Tel: (0793) 46321.

and an RGB (red, green and
blue) terminal for teletextora
personal computer.

Mitsubishi Electric
Corporation,

2-3 Marunouchi 2-chome,
Chiyoda-Ku,

Tokyo,

100 Japan.

VIDEO DATA SHEET

Acron Video has published
a comprehensive data sheet
onthe 401P and 402P series of
PAL synchronising pulse
generators, which include
many features normally found
only in full broadcast equip-
ment but are offered at signi-
ficantly lower prices.

Both the 401P and the 402P
are available with a choice of
three grades of crystal refer-
ence oscillator, having stabi-
lities to suit differing applica-
tions.

Both types deliver the full
set of PAL synchronising

pulses and continuous sub-
carrier as well as colour-black
outputs with programmable
white pulse on Line-7 Field-1.
Model 401P series generators
operate only in the free-run
mode using the internal crys-
tal reference oscillator.
Model 402P is similar to model
401P but can also operate in a
genlocked slave mode to a
master SPG or with soft
genlock to a VTR.

The type of reference oscil-
lator fitted is denoted by a
suffix letter to the model
number. The ‘A’ version of
either model is equipped with

an oven-stabilised crystal
oscillator, and meets the PAL
| requirements over a wide
range of ambient tempera-
tures.

The 'B’ version contains a
lower stability ovenned crys-
tal oscillator than the ‘A’
version and meets PAL |
requirements over a limited
range of temperatures. The
‘C’ version meets PAL |
requirements in all respects
except for subcarrier stabil-
ity, but meets PAL B, G and H
requirements in full over a
limited temperature range.

The illustrated leaflet gives
full technical specifications
of all models, together with
brief general descriptive
information. It is available on
request.

Acron Video,
Unit 3,

Lovelace Road,
Bracknell,

Berks RG12 4YT.
Tel: (0344) 55625.

OXLEY LEDs

The Oxley range of T1%
LED indicators has received
MOD approval to DEF STAN
59-61/80/018 and 028.

These wide viewing angle
LED lamps are available in
red, green and yellow in
tinted and diffused epoxy
encapsulation.

The LEDs offer to the milit-
ary and professional user
reliability and light output
certified by release to DEF
STAN specifications. They
are 100% burnt-in prior to
measurement of luminous
intensity and have a minimum
level light output guaranteed.
In addition, LEDs to DEF
STAN 59-61/80/028 are binned
(categorised) according to
luminous intensity for array
applications.

Oxley Developments Co Ltd,
Priory Park,

Ulverston,

Cumbria LA12 9QG.

Tel: (0229) 52621.

=l
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ELMASET INSTRUMENT CASE

300x133x217mm deep . ..£10.00 ea (£1.50)

REGULATORS
LM317T Plastic T0220 variable
LM317 Metal ...

7812 Metal 12v

7805/12/15/24 plastic
7905/12/15/24 plastic ...
CA3085T099 Variable regulator .

EPROMS/MEMORIES
27128-300n$

2764 INTEL/FUJITSU 300ns .

2716, 2708, 1702 EX EQUIPME
2732EXEQPT

2114EX EQPT 60p 4116 EX EQPT
4164-200nS EX EQPT

MC6810P

POWER TRANSISTORS
TIP141,142,147 %1 ea, TIP112, 125, 42B
TIP35B £1.30 TIP35C

SE9302 100V 10A DARL SIM TIP121
2N3055 Ex eqpt tested

Plastic 3055 or 2955 equiv 50p...

2N5302 NPN 30A 60V SIM 2N3771

2N3773 NPN 25A 160V £1.80

Futaba 4 digit clock, fluorescent display 5-LT 16
£1.50
Futaba 8 digit calculator, fluorescent display 9CT-

... £3.00
... £3.00
... 2/£1.00

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

MISCELLANEOUS

NEWBRITISH TELECOM PLUG+LEAD

1.25" Panel Fuseholders

5.25" floppy discs

MAINS ROCKER SWITCHES 6A SPST.

4700uF 63v ITT 10A RIPPLE

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

LCD Clock display 0.7" digits
Large LCD Clock display 1" digits.
7seg0.3" display comm cathode ...

MAINS TRANSIENT SUPPRESSORS 245y .... 3/£1.00
TOK KEY SWITCH 2 POLE 3 KEYS - ideal for
car/home alarms £3 £100+

12v 1.2w smail wire ended lamps fit AUDI/VW TR7
VOLVO SAAB .10/£1.00
Heatshrink sleeving pack.... ... £1.00
PTFE sleeving pack asstd colours. ... £1.00
250 mixed res diodes, zeners... ... £1.00
Mixed electrolytic caps ... 100/£2.00
Stereo cassete deck.... .£5.00 (£1 50)
Stereo cass R/P head ..

Mono head £1, Erase head.

Thermal cut-outs 50, 77,85, 120'C ...

Thermal fuse 121'C 240v 15A

Vero pins fit0.1" Vero

Double sided PCB pins ..

TO220 Micas + bushes 10/50p ..

TO3 Micas + bushes
RELAYS 240v AC coil
changeover£13 pole c/o
Fig.8 mains cassette leads
KYNAR wire wrapping wire 20z reel.
PTFE min. screened cable

TOKIN MAINS RFI FILTER 250v 15A..
{EC CHASSIS PLUG/RF! FILTER 10A ..
Epoxy potting compound 500g

Mercury tilt switch small

PCB mounting 2 pole

Min. rotary sw. 4p c/0 1/8" shaft
Thorn 9000 TV audio o/p stage .
10m7 CERAMIC FILTER 50p

6mor 9m CERAMIC FITLER 50p .
240v AC FAN 4.6” SQUARE NEW
240/115v AC FAN 4.6 SQ. NEW
KLIPPON terminal block EKS 12/4
12-way 20A term block
BELLING-LEE 12-way block L1469 .
POTENTIOMETERS short spindle
2k5 10k 2m5 Lin

500k lin 500k log long spindle....
40KHZ ULTRASONIC TRANSDUCERS EX- EQPT
NO DATA ..

STICK-ON

TO3 TRANSISTOR COVERS ..
TRANSISTOR MOUNTING PADS T05/T018 £3/1K
DIL REED RELAY 2 POLE N/O CONTACTS

RECTIFIERS

120v 35A stud

.. 100/£25.00
£5.50 (£1.60)
£7.00 (£1.60)

.. 3/£1.00

BY127 1200V 1.2A

BY254 800v 3A ..

BY255 1300v 3A ...

1A 800v bridge rectifier...
6A 100v bridge ...

10A 600v bridge ..

15A 100v bridge ..

25A 200v bridge £2.00 ea..
25A 400v bridge £2.50

SCRs

MCR72-6 400v £1 BTX95 800V 15A
BTX95 800v 15A ...

35A 800v stud

70A 500v large stud

MCR106 equiv. 4A 400v.
2N5061800mA 60V T092...
TICV106D .8A 400v T092 3/€1..
MEU21 Prog. unijunction

TXAL225 8A 400V 5mA gate 2/£1.00 .
TXAL228 8A 400v isol. tab 2/£1.00
25A 400v ex eqpt. tested

CONNECTORS {EX EQPT. price per pair)
‘D’ 9-way £1; 15-way £1.50; 25-way K
37-way £2; 50-way £3.50; covers 50p ea

NEW 25-way PCB SKT. STRAIGHT.
D9PCBPLUG90deg

0.1" double sided edge connector, 32-way ideal
ZX81/SPECTRUM

0.1" d/sided pcb plug 24+25-way..

2 pote sub min. connectors ideal radio control RS
466/472/488/343 5 pairs

IDC CONNECTORS
25WAY ‘D’ PLG or SKT 37D’ PLUG
20-WAY SOCKET (BBC USER PORT) ...
26-WAY SOCKET (BBC PRINTER)
34-WAY SOCKET (BBC DISC DRIVE)
40-WAY SOCKET

MADE UP DISC DRIVE CABLES
34 IDC TO 34 WAY CARD EDGE
SINGLE DRIVE £6

diacs 25p
... 100/£35.00
100/35.00

DOUBLE DRIVE £8

WIRE WOUND RESISTORS

W21 0rsim2.5W 100F ONE VALUEFOR

1RO 2R0 2R7 3R95R0 10R 12R 15R 18R 20R 27R 33R 36R
47R 120R 180R 200R 330R 390R 470R 560R 680R 820R
910R 1K 1K15 K2 1K3 1K5 1KB 2K4 2K7 3K3 10K

KEYTRONICS

332 LEY STREET, ILFORD, ESSEX
Shop open Mon-Sat 10am-2pm

TELEPHONE: 01-553 1863

ELECTRONIC COMPONENTS BOUGHT FOR CASH

MIN ORDER £2.50
UNIVERSITIES COLLEGES SCHOOLS GOVT DEPARTMENTS
P&P AS SHOWN IN BRACKETS (HEAVY [TEMS)
65p OTHERWISE (LIGHT ITEMS)

W22 or sim 6 watt 7 OF ONE VALUE for ... . £1.00
R22 1R5 9R1 10R 12R 20R 33R 51R 56R 62R 120R 180
270R 390R 560R 620R 1K 1K2 2K2 3K3 3K9 10K

W23 or sim 9 watt 6 OF ONE VALUE for

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

W24/ sim. 12 watt 4 OF ONE VALUE for

R50 2RO 10R 18R 47R 68R 75R 82R 150R 180R 200R
270R 400R 620R 820R 1K

PHOTO DEVICES

Slotted opto-switch OPCOA OPB815
2N5777 50p

TiL81T018 Photo transistor...
TIL38 Infrared LED 2/50p

OPI2252 Opto isolator

Photo diode 50p

MEL12 (Photo darlington base n/c)
RPY58A LDR 50p ORP12 LDR

LEDs RED 3mm or 5mm 12/£1
GREEN or YELLOW 3 or 5mm 10/£1
FLASHING RED 5mm 50p

DIODES

183740 Germanium

1N4004 or SD4 1A 300v ..
1N5401 3A 100V

BA157 1A 400V Fast recovery .
BA159 1A 1000V Fast recovery ..

MULTI TURN PRESEI'S

10R 20R 100R 200R 500R
2K 5K 22K 50K 100K 200K

8-pin 12/£1; 14-pin 10/£1.00; 18/20-pin 7/£1; 100/£12;
1k/£50; 22/28-pin 25p; 24-pin 25p; 100/£20; 1k/£100;
40-pin 30p; 16-pin 12/£1; 100/£6

TRIMMER CAPACITORS small
GREY 1.5-6.4pF GREEN 2-22pF .
GREY larger type 2-25pF

SOLID STATE RELAYS NEW
10A 250v AC

Zero voltage switching
Control voltage 8-28v DC
VARIAC 0 to 130v 6A new uncased .. . £6.00 (£2)

POLYESTER/POLYCARB CAPS
10n/15n/22n/33/47n/68n 10mm rad...
100N 250V radial 10mm 100/£3 ...
1u 250v C280 5/£1

1u5 P/carb 15mm rad..

2u2 160v rad 22mm

470n 250v AC X rated rad ..
33n/47n 250v AC X rated rad 15mm ..
10n 250v AC X rated rad 10mm...
100n 600V SPRAGUE axial 10/£1 ...

BEAD THERMISTORS
GLASS BEAD NTC Res @ 20'c

250R 1K2 50K 220K 1M4

R53 THERMISTOR

BEAD TANTALUM CAPS
6U8 25V 47u 3V 68U BV 12/21 .
2u220V 8/21

1000/£25.00

.. 100/£10.00
100/£7.00 (£1)
100/£10.00 (£1.50)

100N 50v 100/£6 10N 50V ...
470N 50v 100/£7 1uF 50V ...
10N 50v dil package 0.3" rad. £4/100 ....

STEPPER MOTOR 4 PHASE 2
9v WINDINGS

10/£30.00

OFFICIAL ORDERS WELCOME

ADD 15% VAT TO TOTAL

-
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' security modales. Complete 539. 95
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A COMPLETE SECURITY CA 1280 — 2 zone alarm control unit with built in SELFCONTA|NED ULTRASONIC UNIT CK 5063
- alarm & power supply £19.95 + VAT Requites Stallalion Edsily gsSembied oy
SYSTEM FOR % HW 1280 Enclosure & Hardware Kltlor:a:%e* VAT professionally buit andiested modules
LED 1 — Set of 4 [ed's in chrome bezels + Push @ Adjustable rar 25t
Switch to fit HW 1250 £2.18 + VAT ® Buit nent . fenit Celay
N LY £39 95 K8 3901 —3position Key Switch £3.43 + VAT @ Built o timeddlar
‘ T AR — — @ Key operoted switch Off Test ona Operan only
+VAT Wide range of modules and accessories, & Provivorlion 1oy speons e
teol Unit A1 . ully
(E:,?S\(:su,%m ﬁw 1225500 etc. Send S.A.E. for details. ® Uses US 5062 PSL 1855 Key Sw it .00
Key Switch & 2 keys KS 3901 " A v 3901 3 Speaxcr 355 +VAT
Ds LED 1 H8 388 — 512" Horn Speaker, output of 110dbs with
5" Horn Speake: HS 588 CA12500rSL 157 £8.25 + VAT | Now you can assemble a really effective intruder alarm at this low price using
4 quality surface Magnetic » 4 = 8083 — advanced Digitat Ultrasonic Detector, tried and tested Riscomp modules. Supplied with full instructions, the kit
Switches MS 1025 ToEE e A 2 high sensitivity, with false alarm suppression contains everything necessary to provide an effective warning system for your
£13.95 + VAT house or flat. With a built-in LED indicator and test position the unitis easily set
\ B 8C 3083 —Enclosure for US 5063 £2.95 + VAT up requiring no installation. It may simply be placed on a cupboard or desk
w ”. only a few r?ouvs of your “(we ! 18,pOsEIbIe 10 Bsseighlerand mstall an IR 1470 — Infra-red system to provide 50" invisible Movement within its range will then cause the built-in siren to produce a
ettectve Seuurity systen to U'O‘?L‘ vour family and property at the amazingly beam, includes both transmitter and receiver penetrating 80dbs of sound. or even 110dbs with an additional speaker. All parts
‘,,OW ,?:‘t_,?’ !(397?,3 éurvséde ‘r\;o Lao‘meu'vssmuse:'. :’:\/eu[‘)e:emzd; 21”2 Wnaonao(;rtz's £26.61 VAT included and supplied with full instructions for ease of assembly.
ave u ‘ng valu ults fron volume productior ) - 1
supply Assemply is straight forward with the detailed Instructions provided 8L 187 —Siren Module 12V £2.95 + VAT Size 200 x 180 x 70mm. Order as CK 5063
When installed you can en|0y the peace of mind that results from a secure home Dept REW3
Should you wish 10 N rease the level of security. the system may be exiended at m.ls%vﬁn:;llpr:;n‘ 0 - mam_-ysi?oto 1.00p.m. Rlscmp 21 Duke Street
dany time with additional magnetic switches pressure pads or ullrasonic sensors d and packing to all orde: with all enquiries A p
Don twait untii it 5100 late order today Unn-::udu;-%-;-'mst-;\ N Ordubvld-v::_lmwpoﬂ Princes Risborough
Oruer code CS 1370 . o va""'w, @ LIMITED Bucks HP17 OAT
‘Princes Risborough (084 44) 6326

SELLING YOUR RIG CAN BE FAST, EASY AND PAINLESS WHEN YOU USE THE SERVICES OF G3RCQ ELECTRONICS. WE ADVERTISE BIG IN ALL THE MAGAZINES. OUR TURNOVER OF
EQUIPMENT IS FAST. THIS MEANS WE CAN OFFER THE BEST PART EXCHANGE DEAL AND THE BEST CASH DEAL. OUR ADVERTISING 1S THERE TO HELP YOU SELL YOUR USED
EQUIPMENT WiTHOUT DELAY. REMEMBER IF YOU ARE SELLING USED EQUIPMENT — CONTACT G3RCQ TEL (040-24) 55733

AUCTION

AUCTION YOUR SURPLUS EQUIPMENT FROM THE COMFORT OF YOUR OWN HOME! HOW? LETS SAY YOU HAVE AN 'XYZ RIG FOR DISPOSAL AND YOU VALUE IT AT £150 YOU SEND ME 10%
{€15) FOR INCLUSION INTO THE AUCTION. PLUS FREE ENTRY INTO LIST-A-RIG YOUR ESTIMATED PRICE OF £150 WILL NOT BE QUOTED SO YOU MAY EVEN RECEIVE BIDS OVER AND
ABOVE WHAT YOU EXPECT. THERE ARE NO FURTHER CHARGES. IF YOUR RIG DOES NOT SELL WITHIN 2 MONTHS (THATS TWO AUCTIONS) YOUR 10% FEE WILL BE RETURNED IN FULL.

NATIONAL ADVERTISING FREE

I WILL ADVERTISE NATIONALLY INALL MONTHLY MAGAZINES ON AROTATION BASIS LISTS OF ITEMS TO BE AUCTIONED. POTENTIAL PURCHASERS WILL BE INV!ITED TO SUBMIT THEIR

BIDS BY POST TO ME BEFORE A SPECIFIED DATE (AUCTIONS ARE MONTHLY). ALL BIDS WILL BE FORWARDED TO YOU THE SELLER. IT IS THEN UP TO YOU TO CONTACT THE BIDDER OF
YOUR CHOICE AND CONDUCT THE SALE.

LIST-A-RIG

IMAGINE A DATA BASE WHICH IS CONSTANTLY BEING UPDATED AND CONTAINS ITEMS FOR SALE OR WANTED. THE LIST ENCOMPASSES DEALERS AND READERS ADVERTS. LIST-A-RIG
IS SENT FREE UPON RECEIPT OF A S.A.E. TO INCLUDE YOUR OWN ADVERT THE FEE IS £2 FOR TWO MONTHS ADVERTISING

A FAIR DEAL IS MY POLICY

WHEN YOU DEAL WITH GBRCQ YOU GET A STRAIGHT DEAL. A FULL NO QUIBBLE GUARANTEE, COUPLED WITH FREE ADVICE COVERING 25 YEARS OF AMATEUR RADIO.

BUY & TRY

IF YOU BUY A RIG FROM ME YOU HAVE ONE MONTH TO CHANGE YOUR MIND! IF DURING THE FIRST MONTH OF PURCHASE YOU DECIDE THAT YOU HAVE MADE A MISTAKE OR YOU
SIMPLY CANNOT GET ON WITH THE RIG | WILL ALLOW YOU 90% IN PART EXCHANGE FOR ANOTHER RIG OF EQUAL OR GREATER VAL UE. IF YOU WANT CASH BACK WITHOUT ANOTHER
RIG I WILL GIVE YOU 80% OF YOUR PURCHASE PRICE.

MARCH AUCTION: (Equipment may be sold by private treaty).
ICOM 271 KW 103 SWR/POWER DENTRON 1.2KW LINEAR AMP YAESU FC102 TUNER
SEARCH 9 2M FM RECEIVER HF TRAP DIAPOLE WITH FEEDER STANDARD C146 2M HANDIE YAESU FL2100Z 2 MONTHS OLD
ICOM IC 740 HF TRANSCEIVER $X200 N SCANNER ICOM BASE MIC IC SMé TRIO 9130 AS NEW 2 MONTHS OLD
YAESU FP700 20AMP PSU WELZ SP15 SWR/POWER METER QM70 2M LINEAR AMPLIFIER YAESU FT720RU 70CMS FM
TV CAMERA & MONITOR ADVANCE VALVE VOLTEMETER ALENCO 2M LINEAR KW204 TRANSMITTER
TECH TE20D SIGNAL GENERATOR AMTOR AMT 1 AS NEW BOXED YAESU FT707 TRANSCEIVER TRIO 201A AND SPEAKER 2M FM
TRIO 2600E NI-CADS CHARGER DATONG PC-1 GEN/COV 2M CONV. YAESU FT101 & 1012D & 2772D YAESU FT480R
YAESU FT77 WITH FM/CW FILTER TANDY TRS80, MONITOR, CASSETTE TRIO TS 5308 TRIO SIG GENERATOR SG-402
IF YOU ARE INTERESTED IN PURCHASING ANY OF THE ABOVE PLEASE SEND YOUR BIDS TO THE ADDRESS BELOW
_____________________________ —_—— ———— ]
SEND S.A.E. TODAY FOR CURRENT LIST AND FULL INFORMATION [
VISA
USED EQUIPMENT CENTRE, G3RCQ ELECTRONICS =
NEW EQUIPMENT 65 CECIL AVENUE, HORNCHURCH, ESSEX
PHONEFORA TELEPHONE HORNCHURCH (040-24) 55733 MAIL ORDER
QUOTE PLEASE LEAVE A MESSAGE ON THE ANSWER PHONE 73's DE DAVE & CORAL G3RCQ & G4RCQ NO PROBLEM

12 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement MARCH 1985



—NEWS DESK—

VHF conference

The International Telecom-
munication Union's regional
administrative radio confer-
ence to plan the use of the
VHF sound broadcasting
band (87.5 - 108MHz) has now
ended.

The background to the six
week conference held in
Geneva was that the major
World Administrative Radio
Conference in 1979 raised the
upper limit of the band from
100MHz to 108MHz. This cre-
ated considerable problems
for the services at present
occupying the band and, from
the technical point of view,
for co-ordination with the
aviation services (instrument
landing systems etc) which lie
in the next adjacent band.

The conference involved
about 100 countries in West-
ern and Eastern Europe
(including the whole of the
USSR) pius lran and Afgha-
nistan, and the whole of
Africa. It has now established
a broadcasting plan for the
entire area. In the course of
its work, over 54000 individual
broadcasting assignments
were taken into account.

The final acts of the confer-
ence, which were signed at
the end of last week, will
comeintoforceon1July 1987.
Stations may be brought into
use after that date, subject to
any constraints identified in
the plan which forms part of
the agreement. There are, for
example, other services still
legitimately using the band
onatemporary basis, so thatit
will not be for some years
after July 1987 that all the
frequencies will become
available. The conference
also created procedures to
allow for modifications to the
plan, and for the introduction
by agreement of some assign-
ments before the final acts
come into force.

The United Kingdom’s
delegation was led by offi-
cials from the Department of
Trade and I[ndustry’'s Radio
Regulatory Division, and
included representatives
from the Home Office Broad-
casting Department, the BBC,
the IBA and the Civil Aviation
Authority.

The United Kingdom's

objectives for the conference
were:

a) to secure a further two
national VHF networks, one to
enable BBC Radio 1 and
Radio 2 to have separate
networks, and the other for
the introduction of a new
independent national radio
service;

b) the provision of additio-
nal frequencies for the
development of BBC and
independent local radio;

c) the maintenance of the
existing VHF networks and
improvements to their
coverage.

in the event, the plan which
the United Kingdom took to
the conference required only
very minor modifications,
with the result that the United
Kingdom’s aims have been
fully met. In addition, the UK
had to safeguard the position
of land mobile services at
present still operating in
various parts of the band, and
a Protocol of Agreement with
our neighbours was negoti-
ated.

The plan thus establishes
the regulatory framework
within which present and
future VHF sound broadcas-
ting in the United Kingdom
can be developed.

Cellular portable telephone

The only portable cellular
telephone in the UK to have
passed the BABT test by early

January was Motorola's
8000X, the top model in their
cellular telephony family,

which is both a portable and
mobile unit. Motorola are
awaiting written confirmation
of approval.

Motorola is now the only
company to havereceived the
official thumbs-up for its com-
plete range of cellular equip-
ment designed specifically
for the UK Cellnet system.

One of the world’s most
experienced single-source
cellular communications
specialists, Motorola have
invested over $100 million and
some 1,000 man years of
engineering time todevelopa
totally integrated hand-held
radio telephone system. A
complete UK turn-key cellu-
iar project, worth in the first
phase over £20 million, is

already well under way. This
will expand to include all of
the infrastructure equipment
installation forthe TSCR Cell-
net system.

Combining both a portable
and mobile telephone in one
compact package, the 8000
series represents the state-
of-the-art in personal com-
munications.

It is lightweight, takes up
little room, and can be
mounted as an in-car phone
or simply popped into a
briefcase for use anywhere
covered by the cellular
telephone system infrastruc-
ture and at any time.

User programmable func-
tions provide features which
can be uniquely controlled
from the keypad. These
include outward call restric-
tions which only allow speci-
fic types of call to be placed,
security codes, automatic
locking, silent ring and silent
keypad functions.

For further information
contact Motorola Ltd, Com-
munications Group, Jays

Close, Viables Industrial
Estate, Basingstoke,
Hampshire. Tel: (0256) 58211.

Another company to enter
into the cellular radiophone
market is Marconi Mobile
Radio, a division of Marconi
Communication Systems
Limited of Chelmsford, which
has launched its range of
‘Marconiphone’ products
following the recent
announcement of its accept-
ance as an accredited Cellnet
retailer.

The new ‘Marconiphone’
cellular products include a
choice of two vehicle
mounted sets and a modern
cordless personal
radiophone with battery char-
ging facilities.

The new equipment meets
all the demands of modern
cellular radiophones includ-
ing a wide range of standard
telephone facilities with ease
of operation. An electronic
memory stores 30 most often
called numbers, provides a
hand-free dialling function,

MARCH 1985

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 13



NEWS DESK

conferencing and a call redi-

rect facility with further
options to follow.
To meet the increasing

cellular radiophone market,
Marconi are further expan-
ding their national
Radiophone Sales and Ser-
vice Centres, particularly in
London where their new
Wembiey centre will be able
to handle over 100 car
installations a week.

BBC closes transmitters

A milestone inthe history of
British  broadcasting was
reached in January when atl
of the remaining BBC 405-line
transmitters were switched
off.

When the 405-line service
started in 1936 it was
described as ‘the world's first
regular public service of
high-definition television
programmes’. The number of
viewers had been dwindiing
since the introduction of the
duplicate 625-line ultra-high
frequency (UHF) colour ser-
vice in 1969.

The closure comes as the
result of an announcement by
the Home Secretary in 1983
that the frequencies used by
the 405-line transmitters
should be released by the
broadcasters for mobile radio
communication. The close-
down of the last transmitter,
at Melvaig in West Scotland,
was carried out by Syd Gar-
rioch, the local transmitter
manager. In its hey-day, the
405-line network comprised
one hundred and seven trans-
mitters.

After the formal opening by
the Postmaster General,
Major G C Tryon, on 2nd
November 1936, the service
grew in popularity when the
BBC screened the first major
outside broadcast in May
1937, the Coronation of King
George VI.Over 23,000 receiv-
ers were in use in September
1939 when the Alexandra
Palace transmitter was
closed for the war years. The
service re-opened after the
war in 1946, screening the
Victory Parade on 8th June.

Television spread through-
out the UK with stations at
Sutton Coldfield serving Bir-
mingham and the Midlands
opening in 1949, Holme Moss
serving Yorkshire and Lan-
cashire in 1951, and Kirk
O’Shotts and Wenvoe serving

parts of Scotland and Wales in
1952. The London transmitter
moved to Crystal Palace in
1956 to provide a better signal
to London and the Home
Counties.

Commenting on the clo-
sures, Bill Mitchell,the BBC’s
Assistant Chief Engineer,
Transmitters, said, ‘'The end
of the first chapter of tele-
vision broadcasting is a sad
day for us. However, the 405-
line service has been dupli-
cated on 625-lines for many
years now, so itis appropriate
that these old transmitters
should be switched off.’

British Telecom Shop

The first new-style British
Telecom shop opened in
Southend High Street on
3 January.

It sells a wide range of
telephones, business equip-
ment and telephone acces-
sories. Customers will also be
able to pay their telephone
bills at the shop and make
general enquiries about Brit-
ish Telecom’s services.

The new shop represents a
major extension of British
Telecom’s retailing activities.
It forms part of a trial of
competitive retail outlets in
high street sites.

Two more British Telecom
shops will be opening in the

spring — in Newcastle and
Plymouth - and if the shops
prove popular British

Telecom will be looking for
further sites around the
country.

Compared to these new
shops, British Telecom’s
chain of 53 ‘Phoneshops’ are
limited operations, mostly
sited within  department
stores or telephone area
offices.

The range of phones avail-

able for sale are not
restricted to the British
Telecom ‘Inphone’ range.

British Telecom are also sell-
ing phones from several
independent suppliers.
Customers can try out equip-
ment before they buy.

Overwhelming response
The launch of Grand Metro-
politan’s £1 million Innovation
Development Centre at Sur-
rey Research Park (see News
Desk, December 1984) has
brought hundreds of
enquiries from innovators all
over Britain, underlining the

company's belief that the
creation of a technology
transfer unit with a strong
commercial orientation
would fill a very clear gap in

the existing innovation
development market.
Applications already

received for the sixteen units
at the Innovation Develop-
ment Centre, which will be
ready for occupationin March
1985, cover a wide range of
technologies, notably in the
field of physics and electro-
nics, fuel conservation, com-
puter software and data
retrieval systems, plastics,
energy, security and even
catering.

Dr George Christies, Man-
aging Director of Grand Met-
ropolitan Biotechnology Ltd,
describes the response as
‘overwhelming'.

‘The most encouraging part
of the response is not just the
quantity of the enquiries, but
the very high overall standard
of the innovations which have
been submitted,’ he says.

New Chairman

Mr PA McDonald of Thorn
EMI Electronics has been
elected chairman of the
Wideband Cable Systems
Committee of the Electronic
Engineering Association.
This influential new commit-
tee has been set up to ensure
that UK industry plays an
active role in determining the
technical specifications for
the new generation of inter-
active cable networks.

Manager of the London
office of the company’s Wells-
based Communications Divi-
sion, Mr McDonald has been
actively associated with cable
TV and associated systems
for some 15 years. He has
been closely involved in
determining the technical
specifications for the relay by
satellite of the Thorn EMI
Music Box channel to cable
networks throughout Europe.
Within Thorn EMI Electro-
nics, he spearheaded the
company’s move into the
satellite earth station market
as a systems supplier and
helped negotiate the col-
laborative agreement
between Thorn EMI Electro-
nics and Satellite Transmis-
sion Systems Inc, who have
constructed or integrated
over 100 major earth termi-
nals throughout the worlid.

House of Instruments

Advance Power Supplies
Ltd, a leading UK power-
supply manufacturer, has
purchased instrument distri-
butor House of Instruments.

Advance, which sees the
move as a major step forward
in its expansion and diver-
sification plans, is moving the
existing House of Instru-
ments operation from Saffron
Walden to its Bishop’s Stort-
ford headquarters. Advance
is committed to providing
continuity for existing House
of Instruments customers,
and the sales staff areremain-
ing with the company.

For the future, Advance
intends to invest consider-
ably in House of Instruments,
both in terms of higher stock-
ing levels to ensure speedier
service and in completely
new product lines and ser-
vices.

Commenting on the move,
Tony Jannece, Chairman of
Advance, said: ‘We are very
pleased to be able to acquire
an entrepreneurial firm like
House of Instruments in an
area which complements our
existing manufacturing
operations. We fully intend to
make House of Instruments
into a successful and profit-
able part of our organisation,
and we will expand both the
product offering and the
overall scale of the opera-
tion’.

Ant Products’ shop

Ant Products, manufactur-
ers of the Silver 70 and Tiger
range of amateur radio anten-
nae, have announced the
opening of their trade coun-
ter and factory shop.

Besides being manufactur-
ers of antennae and other
specialist equipment, the
company also carries pro-
ducts from many other manu-
facturers embracing a wide
range from plugs and cables
to complete transceivers,
from nuts and bolts to alumi-
nium tubing.

The shop is located on All
Saints  Industrial Estate,
Baghill Lane, near Pontefract
town centre and within 1%
miles of both the A1 and M62
motorway. The premises offer
ample free parking.

Opening times are Tuesday
to Friday 10.00am to 5.00pm
and Saturday 10.00am to 12

noon.
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SALE

STEREO TUNERS PCBs. Fully tested and complete. Only needs a 12
volt supply. After a stock check we find that we have just 480 of these
tuners that not only cover 88 - 108MHz in stereo but also cover MW and
LW. Supplied complete with a circuit and component placement
diagram, these units lend themselves to modification to Top Band or,
maybe retune the FM section to 137MHz for a budget Weather Satellite
monitor. Better still give the girlfried one in the kitchen. These have got
to go, we're just fed up with falling over the boxes.

ONLY £3.99 each. 10 for £33.00

ELECTRIC CAR RADIO AERIALS. Fully automatic, it goes up when you
switch the radio on and down when you switch the radio off. These very
high quality aerials are the same make that BMW, Audi and Volvo use.
We’ve only 38 of these left and the retail price is well over £30.00. If your
quick you can have one of the last few for just £8.98.

All prices include VAT and postage. Please phone to check
availability and use your Access card if you can.

TIMESTEP ELECTRONICS LTD
WICKHAMBROOK, NEWMARKET. TEL: 0440 820040

ANALOGUE AND DIGITAL MULTIMETERS

SPECIAL OFFER ON EXISTING STOCKS
LIMITED QUANTITY ONLY

15 MODELS TO CHOOSE FROM

i e e EBM 20 ; 2 L. . e DIGITAL 8

® 20KQ/V DC “* @ 1000V DC AND
® 6KQ2/V AC AC
® 5A DC 16A AC : ® 2A DC AND AC
® RESISTANCE » ® 0.5% BASIC
AND ACCURACY
CAPACITANCE = : ® DIODE TEST
; AND
ONLY £16.50 - w—— RESISTANCE
(inc. P.&.P. and E ~ @ 2000 BATTERY
VAT) " 7 - LIFE

ONLY £40

Pl
\‘—m i (inc. P.&.P. and
- ==L VAT)

CATALOGUE AND PRICE LIST FROM BLACK STAR LTD.
4 STEPHENSON ROAD

ST.IVES
Black¥Star S W™

Tel: 0480 62440
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SPECTRUM

WATCH

NIGEL CAWTHORNE G3TXF

he radio frequency spectrum is a

natural resource. It has been there
since the beginning of time, but it is only
in the last 100 years or so that man has
been making use of it. Ever wondered
what the short wave or amateur bands
must have sounded like at the time of the
battle of Hastings? Apart from the odd
burst of solar noise, pretty quiet | would
have thought!

Spectrum Watch takes a look at what is
currently happening in different parts of
the radio spectrum, from the iowest
frequencies to the highest.

VLF

The lowest commonly used part of the
radio spectrum is the VLF band, which
runs upwards from around 15KHz and
where there are a number of standard
frequency and time signal stations. One
of the most famous VLF stations is GBR
at Rugby, transmitting on 16KHz with a
transmitter power of 750KW and a
radiated power of about 60KW. Antennae
at these low frequencies are very
inefficient. The wavelength correspon-
ding to 16KHz is 18.75Km (11.7 miles)!

At 60KHz and with 50KW there is the
UK's National Physical Laboratory time
signal service, which gives time of day
and calendar information in BCD. At
66.66KHz there is a Russian standard
frequency station, RBU.

Top loaded antenna used for an NDB

Between the very iow end of the usable
radio spectrum and the bottom end of the
long wave broadcast band at 150KHz
there are several stations designed for
worldwide communications with sub-
marines. It is only these low frequency
signals that can penetrate sea water to
any depth at all.

LW and MW

The frequencies that lie between the
long wave and medium wave broadcast
bands are used for many different
purposes, including aircraft beacons
(NDBs: non-directional beacons) and
coastal navigation beacons as well as the
LF marine CW band (400-512KHz).

Navigational beacons at these fre-
quencies consist of a small transmitter
which is automatically keyed to send its
callsign in a regular sequence. The
marine radio beacon at Cap Gris Nez, for
example, sends the letters ‘GN’ on a
frequency of 310.3KHz.

in the Channel area there are several
networks of radio beacons operating in
synchronism on the same frequency.
Each beacon transmits for just one
minute. The next beacon at a different
location will automatically transmit dur-
ing the following minute, and so on right
through the network. The network of
which the Cap Gris Nez beacon forms a
part consists of six beacons. Because

The 16KHz antenna at Rugby (GBR)

they all operate in synchronism on the
same frequency, yachtsmen and other
navigators can take several radio fixes
on their position by monitoring just one
frequency.

Short waves

The 1979 WARC, as well as opening the
door to three new HF bands for radio
amateurs, also set the ground for some
changes in the short wave broadcast
bands. A new 22 metre band is to be
opened at 13600-13800KHz (just below
the 20m amateur band) and most of the
existing SW broadcast bands (31m, 25m,
19m, 16m and 13m) were expanded. The
highest frequency SW broadcast band at
11m was slightly trimmed by 70KHz from
25600-26100KHz to 25670-26100KHz.

Although the 22m broadcast band is
not due to come into service for some
years, several major international
broadcasters have been reported using
frequencies in the new band. Radio
Moscow on 13660KHz, Radio Korea on
13665KHz and Iran on 13745KHz have alf
been monitored already.

A future ITU conference on HF
broadcasting is now in preparation. At
this conference numerous short wave
broadcast allocations will be reviewed
and discussed by delegates from inter-
national broadcasting authorities.

VHF and UHF

Inthe UK itis the VHF and UHF ranges
that are currently undergoing the
greatest changes. As reported in detail
in the November '84 issue of R&EW, two
new mobile radio services are due to
come into operation in early 1985.

Up at 900MHz the two new cellular
radio services have just come into
operation. Cellnet, one of the two
competing consortia, switched on some
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oftheir London areacellson January 9th.
Racal-Vodafone pipped their competi-
tion at the post by switching on their first
cells in the early hours of January 1st,
1985.

Astipulation of the government-issued
operating licence is that they are each
operational by March 1985 and that they
must provide a 90% coverage of the
population by the end of the decade.

Although initially operating around the
capital, the two celiular radio services
will spread rapidly to cover most of the
populated areas of the country in the
next two years. Both consortia will also
be covering the main interconnecting
motorways.

The frequencies used for the two new
cellular services are high in the UHF
band. Mobiles will be transmitting in the
range 890-915MHz and base stations in
the range 935-960MHz. The frequencies
are considerably higher than others that
have been in common use for mobile
radio services in the UK.

Optimistic market predictions have
been made to show that there could be
up to 500000 cellular radio users by the
end of the decade. Even if only half this
figure is achieved itwould still represent
avery significantincrease in the number
of land mobile radio service users in the
UK. But it is not only up at the top end of
the UHF band that land mobile services
are looking for large market growth.
Back down at VHF there are important
spectral changes taking place as well.

VHF: all change!

The most significant spectral change
in the UK for many years has been the
recent closedown of the VHF Bands | and
Il TV transmitters. This has liberated
over 70MHz of prime spectrum for civil
users. The land mobile radio services will
be getting the lion’s share of these newly
found frequencies.

TV Band | covered 41-68MHz, and Band
11} 174-225MHz. In broad terms, all of
Band 11l will be used for new VHF mobile
radioservices. Final decisionsontheuse
of Band | have not yet been made known,
but radio amateurs are hopeful for the
rebirth of the six metre band in the range
50-54MHz.

The November R&EW  article
explained how it was proposed to split
Band !l into three sets of paired
mobile/base station bands and to use the
intervening frequencies for other ser-
vices. Not all the frequencies within
Band Il in the UK can be used for mobile
radio services because of the interfer-
ence that wili be caused by overseas TV
transmitters. Continental TV transmit-
ters will continue to operate in Band Il!
for many years to come.

In particular in southern England it is
the transmitters of France’'s newly
opened Canal Plus TV (as described in
January’s R&EW) that are likely to cause
the most interference to mobile radio

French VHF MHz
TV vision
carrier
frequencies

173-6 . .
Radio-mics — general users

3 175-0

1766 Radio -mics - broadcasters
177-1-177-2 Guardband

176-0 Ch 05 Radio -mics - theatres

PMR Mobiles

1835 p.dio-mics — theatres
1845 Radio-mics - broadcasters
_ 185-1-185-2 Guardband

184-0 —— Ch 06

[ ]

A PMR Bases
1904
192.0 ——» Ch 07 A191-5 Radio-mics - theatres
- 1925 p.dio-mics - broadcasters

93-1-193-2 Guardband

1956
PMR Mobiles
Radio—mics - theatres

200-5 Radio-mics - broadcasters
1201.1-201-2 Guardband

200-0 —» Ch 08

PMR Bases

-4 207-5

? 208 Radio-mics — theatres

208-0 — Ch 09

Radio-mics — broadcasters
"1209-1-209-2 Guardband

210+
4 PMR Bases
'
215 2155 ) )
216-0 — Ch 10 Radio-mics — theatres
216-5 Radio- mics — broadcasters

*4217-1-217-2 Guardband

20 PMR Mobiles

Radio-mics — theatres
225

Suggested allocations for radio-microphones within Band 1
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services in Band l11. The proposed band-
planning for the re-use of Band ill has
therefore avoided the vision carrier
frequencies of Canal Plus. These fre-
quencies will be allocated to services
that would not be so susceptible to
interference from overseas TV transmit-
ters.

Ancillaries uncovered!

Although the BBC and IBA are prob-
ably pleased at no longer having to
maintain ageing Band | and Band IlI
transmitters in service, the closedown of
these TV transmitters has presented the
broadcasters with another type of fre-
quency problem.

As well as needing frequencies for
transmitting high power signals from TV
transmitter stations, broadcasters also
need to have frequencies available for a
whole range of equally important but
much less obvious uses. These are called
broadcastancillary services,and include
radio-microphones in studios and on
location, radio links from OB vans to
control centres, radio talk-back facilities
in studios and on sites, and reverse
programme feeds that allow people on
location or in studios to monitor the
transmitted signal.

As well as all these, broadcasters also
need frequencies on which they can
relay programme quality sound and
vision for feeding from a remote location
into a control room and hence into the
transmitter network.

Quiet frequencies

For many years broadcasters have
been able to hide many of these
ancillaries in amongst the TV transmitter
frequencies themselves. By carefully

ters were able to have access to an
adequate number of 'discreet’ frequen-
cies for their own uses.

Now that the VHF Band | and Il
transmitters have been closed down, and
since these frequencies are to be re-
allocated to other services, the
broadcasters have lost their ‘cover’ at
VHF! They will still be able to use the
same techniques in amongst the UHF TV
channels, but since Channel 4 has now
spread to most of the UK there are less
and less ‘quiet’ frequencies to be found
there too.

So the broadcasters, having just given
up a very large and important piece of
radio spectrum to other services, are
now having to fight to obtain sufficient
frequency allocations for their own
ancillary service needs!

Joint study

In order to find a solution to the
impending problems that UK broadcas-
terswould havein locating their ancitiary
services after the closedown of the
Bands | and I} TV transmitters, a joint
study group made up of representatives
of the DT, the BBC and the IBA was set
up to look into the whole question of
broadcast ancillary services in the
frequency range 30-960MHz. An interim
report of the study group was published
late in 1984, and makes firm proposals for
frequency allocations for broadcast
ancillary services.

The report recommends that 4MHz in
Band!and4.2MHzinBand |lI be set aside
for broadcaster's radio-microphones.
The report also recommends that the
present radio-microphone band at 173.6-
175MHz becomes a general user radio-
microphone band and that the broadcas-

proposed by the broadcasters is the
range 60-64MHz.

The study group had been looking into
the specific needs of broadcasters, but
broadcasters are not the only users of
radio-microphones. Radio-microphones
are now used more and more frequently
in theatres.

Radio-mic : QRM!

Theatres have radio-microphone prob-
lems too! This was dramatically iltus-
trated by the well publicised fiasco on
the opening night of the show ‘Starlight
Express’, which relies heavily on the use
of radio-microphones. Although the
twenty or so radio-microphone channels
could be made to work with each other,
thereal problem started when an OB unit
drew up outside the theatre and setup its
radio links. Several of the radio-mic-
rophone channels were made totally
useless by ‘breakthrough’ from the OB
channels.

Following this embarrassing incident
the Association of British Theatre
Technicians (ABTT) has put a set of
proposals of its own to the DTI, sugges-
ting that fixed location low power radio-
microphone users such as theatres be
given their own exclusive frequency
allocations. The 8MHz of bandwidth that
the ABTT proposes is made up of 7
segments within Band |ll. Each segment
corresponds to one of the guard-bands
that have been put around the vision
carrier frequencies of the French TV
transmitters.

Both the broadcasters and the theatres
are proposing the use for radio-mic-
rophones of frequencies within Band Il!
which would otherwise be unusable for
mobile radio services. However, many

selecting ‘quiet’' TV transmitter frequen-  ters should vacate it. The 4MHz of other suggestions have been made to
ciesinone partof the country, broadcas- bandwidth in Band | that is being the DTI for these otherwise ‘crumby’
2
The nine TV channels carried by ECS-1
1(L950 “"200 11;‘50 “;.700 Frequency (GHz)
@ @ @ @ @ @ Channel number
Spot beam /West \ [East A /WestA [ West & ’ \ / West \
RAL ZDF+ o-TV TV-8 Sky Horizontally polarised
Iatly ORF 4+ SRG France channel channels
g SAT ux
T
HLH«LMJ ‘ LII.MI'IEIJ [éll\ll’ ‘l']' Jﬂlulslcl Vertically polarised
Switzerla Belgium Ger ' box channels
Ll JJ‘LLLUI [T
Spot beam West West West |
@ @ @ @ @ @ Channel number
Note: Transponders 5,8 and 10 not in use forTV.
18 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement MARCH 1985



SPECTRUM WATCH

frequencies, and it seems unlikely that
both proposals for exclusive radio-
microphone allocations would be
accepted in their entirety. Alternative
accommodation may have to be found
elsewhere in the spectrum for radio-
microphone users.

VHF FM Band I

While Bands | and 1| are being closed
down for TV broadcasting, the FM
broadcast Band 1! at 87.5-104MHz is due
to be extended up to 108MHz. In the UK,
the other services that are currently
located in Band |l such as the Police, and
services which are currently at the edge
of Band Il such as the nationalised
industries (coal, gas and electricity), will
all have to be ‘rehoused’ elsewhere
within the spectrum. This will leave Band
il in the UK as an exclusive sound
broadcast allocation.

Animportant part of the planning of the
newly expanded Band il on an internatio-
nal level has been the {TU regional
administrative radio conference, which
was held in Geneva over six weeks atthe
end of 1984.

At that conference over 54000 indivi-
dual broadcasting assignments were
taken into account. The UK's objectives
at the conference inciuded securing a

further two national VHF FM broadcast
networks. One is to enable Radios 1and 2
to have separate networks, and the other
is for the introduction of a new indepen-
dent radio service.

The Final Acts of the RARC will come
into force on July tst 1987. Not all
frequencies will become immediately
available at that date, as other services
will still be in the process of transferring
to other allocations.

Satellites galore!

Uponthe satellite frequencies there is
plenty of activity too! Two new television
channels have recently come on the air
through satellites.

The new 3SAT channel, which is a
German language co-operative venture
between the broadcasting authorities in
Germany, Switzerland and Austria, came
on the air in December. It is working
through the East Spot beam onthe ECS-1
satellite.

Another German language TV channel
with a confusingly similar name, SAT 1,
has also started transmissions through
the West Spot beam on the same
satellite.

Since both these TV channels are
carried through communications satel-
lites (rather than through the yet to be

launched Direct Broadcast Satellites,
which will be more powerful), they can
only be received by installations with a
relatively large dish antenna.

Largest antenna ever?

The Electronics Group News of the IEE
reports a claim for what must be
electrically the largest radio antenna
ever built. It is a 15 metre diameter
Cassegrain designed for operation at
frequencies up to 750GHz (yes, GHz not
MHz!). The electrical diameter of the
antenna is 37500 wavelengths! Scaled
down to the 2m amateur band this would
be an antenna with a diameter of over
78Km (48 miles)!

This 750GHz antenna is part of a radio-
telescope that has been designed by the
Rutherford Appleton Laboratory withthe
help of British and Dutch university
groups. The radio-telescope will be
located on the 14000ft Mauna Kea
mountain in Hawaii, where a number of
other radio-telescopes are already
operating.

Reference

Interim Report of the study of the
requirements for a revised broadcast
ancillary radio frequency allocation
plan: DTI/RRD July 1984.

HAVE YOU THOUGHT OF

BECOMING AN AUTHOR?

We are always interested in receiving
articles to be considered for publication
and are particularly keen to hear from
anyone who has something to say
related to the amateur radio field. As
mentioned before, projects for fellow
readers to build are most welcome.

You don’t need to be an expert writer. If
you can get your ideas down on paper,
preferably typed, with drawings that we
can follow and photographs where
relevant, we will sort out the style,
grammar, spelling etc.

If you have an idea for an article, or have
designed and built a project that you
think others would be interested in, but
still have doubts about becoming an
author, why not write (giving brief
details and your telephone number) or
telephone the editorial dept..and of
course you will be paid for your effort.

DON’T
VAT
THE

PRESS

There are strong reasons to believe the
Chancellor of the Exchequer is planning to
impose VAT on your magazine.

Such a move would turn the clock back 130
years —the last tax on newspapers and
journals was repealed in 1855. Since then ‘No
tax on knowledge’ has been a principle
agreed by all Governments, even in the
darkest days of war.

A free Press is a tax-free Press

No Governmentshould be given the power to
impose financial pressure on a Press it may
not like.

Tell your MP to say ‘NO’ to any tax on reading.

Issued by the Periodical Publishers Association, London

MARCH 1985
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RECHARGEABLE BATTERIES

Dry Fit Maintenance FREE by Sonnenschein
A300 07181315 12v 3 AH same as RS 591
£13.95 A30007191202 6-0-6 1.8 AH same

382 EX EQUIP £4.99 Miniature PCB mount 3.6v 100
Mah as RS 591-477 NEW £€1.00 SAFT VR2C 1.2v "C"
size NICADS in 18 cell ex equipment pack. Good condition

- easily spht to single cells £10.50 + pp £1.90

OMPUT

‘ ALADDIN'S' CAVE OF COMPUTER AND ELECTRONIC EQ
COMPUTER ‘CAB’

Altin one quality computer 5

cabinet with integral switched

mode PSU, Mains filtering. and twin fan cooling
Originalty made for the tamous DEC PDPB computer
system costing thousands of pounds. Made to run 24
hours per day the PSU is fully screened and will deliver a
massive +5v DC at 17 amps, +15v DC at 1 amp and-15v
DC at 5 amps. The complete unit s fully enclosed with
removable top hid. hiltering, trip switch, ‘Power and Run

i [}

bbb

HOT LINE DATA BASE

<770 NEW
as RS 594 | THE ORIGINAL FREE OF CHARGE dial up data base

1000's of stock items and one off bargains.
ON LINE NOW - 300 baud, fuli duplex CCITT tones, 8 bit
word. no parity i

EX-STOCK INTEGRATED CIR

2732 ex equip £3.25. 27128 - 250ns NEW £12.00.

6116-200 £4.50.6116-250 £3.95

6264LP-150 £22.00. 4164200 £3.50. 4864-150 £4.00

4116-300.£1.20,2114£1.75. 6800£2.50,6

68A089 £8.00. 68B09 £10.00, 68BOYE £14.50
DBO85AH-2 £12.00, D8086 £20.00. Z8BOA £2.98.

MAINS FILTERS

Cure those unnervinghangupsanddata ghitches caused
by mains interference

SD5A As recommended by ZX81 news letter matchbox
size up to 1000 watt load £35.95
L2127 compact completely cased umit with 3 pin fittery
cacket Up to 750 watts £9.

cUITS

821 £€1.00,

Keep your hot parts COOL and RELIABLE

COOLING FANS ﬁ
with our range of BRAND NEW professional

cooling fans.
ETRI POXUOL Dim 92 x 92 x 25 mm
Mimature 240 v equipment fan comptete with

finger guard £9.95.

G'&JLB JB-3AR Dim. 3" x 3" x 2 5" compact
very quiet running 240 v operation. NEW £6.95
BUNLER 690.11.22. 816 v DC mcro
miniature reversible fan Uses a brushiess
servo motor tor extremely high air flow,

almost silent running and guaranteed 10.000
hr iife. Measures only 62 x 62 x 22 mm
Current cost £32.00 QUR PRICE ONLY
£12.95 complete with data.
MUFFIN-CENTAUR standard 4" x 4" x 125"
tan supplied tested EX EQUIPMENT 240 v at
£6.25 or 110 v at €4.95 or BRAND NEW 240v
at £1050. 1000's of other fans Ex Stock.

Call for Details. Post 8 Packing on all fans £1 6!

EPROM COPIERS

The amazing SOFTY 2 The Complete Tool-
kit” for copying. writing. moditying and hsting
EPROMS of the 2516. 2716. 2532 2732
range Many other tunctions include integral
keyboard. cassette nterface. serial and
parallel data 0. UHF moduiator. ZIF socket
elc ONLYE195.00 + PP £2.50.
“GANG OF EIGHT " inteligent Z80 controlled
gang programmer for ALL single 5v rail
PROMS upto 27128 Wil copy 8 27128 in
typ. ONLY 3 MINUTES" Interna’ LCD dnsptaz
and checking routines for I[ 10T PROOI
operation ONLY £395.00 + PP £3.00.

"GANG OF EIGHT PLUS" same spec as
above but with additional RS232 seral inter-
face tor down line loading data from computet
etc ONLY £445.00 + PP £3.00.

Data sheets on request.

DATA MODEMS

Join the communications revolution with
our super range of DATA MODEMS with
prices and types to suit all applications
and budgets"

Most modenis are EX BRITISH
TELECOM and are made to the highest
standard for continuous use and reliability
RS232 interfaces are standard tc all our
modems. so witl connect to ANY micro etc
with an RS232 serial interface

DATEL 28 see SPECIAL OFFER centre of
this ad
MODEM 13A. 300 baud. Compact unit only
2 high and same size as telephone base
Standard CCITT tones. CALL mode onty
Tested with data ONLY £45.00 +~ PP £4.50.
MODEM 20-1. 75-1200 baud. Compact unit
for use as subscriber end 10 PRESTEL
MICRONET or TELECOM GOLD Tested with
data £39.95 + PP £6.50.
MODEM 20-2 same as 20-1 but 1200-75
baud £99.00.
TRANSDATA 307A 300 baud acoustic
coupler Brand new with RS232 interface
£95.00 + PP £4.50.
OACOM DSL2123 Mutti Standard Modem.
switchable CCITT or USA BELL 103 standard
V21 300-300. V23 75-1200 V23 1200-75 or
1200-1200 half duptex
Auto answer via MODEM or CPU CALL or
ANSWE R modes pius LED status indication
DmMm25 x85 x9 BRAND NEW fully
uaranteed ONLY £268.00 + PP £4.50.

ATEL 2412 Made by SE LABS for BT this
two part umit s tor synchronious data links at
1200 or 2400 baud using 2780/3780
protocol Many features include Auto answer,
2 or 4 wire working etc etc COST OVER
£800. OUR PRICE £125.00.

DATEL 4800. RACAL MPS4800 high speed

H0US

1000’s OF
BARGAINS -sog
FOR CALLERY"

=

LEDs mounted on Al front panet, rear cabie entres, etc
etc. Units are in good but used condition - supplied for
240v operation compiete with full circuit and tech man
Give your system that professional finish for only
£4995 + Carr lé)lm 109" wide 16"
Useable area 16"w 1
Aiso avajlavie LESS _
19"w. 16"d. 10.5"h.£19.95. Carriage & insurance £9.50.

deep 105" high
"h11.57°d :
;su, with FANS etc. Internal dim.

PRICE BARRIER SHATTERED ON 16"

RGB CASED COLOUR MONITORS

A scoop purchase from a major London Hotel enables us to offer this special
converted DECCA 100 COLOUR video TV at a super low price of £99.00!! Low
enough to suit any budget!!' Solid state modular construction, 16 high definition

PIL tube. which eliminates convergence problems and our own special modification

resuits in 80 + column text definition and picture quality not seen on monitors
costing three times as much! In fact we guarantee you will be delighted with this
product. the quality has to be seen to be believed Supplied complete and ready to
plug direct to a BBC MICRO COMPUTER or any other system with a TTL RGB
output. Other features include internal audio amp and speaker. compact
dimensions onty. 52cm W x 34 H x 24 D. auto degaussing circuit, attract:ve teak

finished case. 30 day guarantee. N | y £99.00 + £10.00 CARR.

Also avaitable unmodified complete with mod data {(Mod costs less than £12.00) £80,00.

Another GIGANTIC purchase of these EX BRITISH TELECOM, BRAND
NEW or little used 2B data modems allows US to make the FINAL
REDUCTION. and for YOU to join the exciting world of data
communications at an UNHEARD OF PRICE OF ONLY £29.95 Made to
the highest POST OFFICE APPROVED spec at a cost of hundreds of
pounds each. the 2B has all the standard requirements for data base.
business or hobby communications. All this and more!!
@ 300 baud tull duplex b y , @ CALL ANSWER and AUTO modes
N 2

wv
£19

R S

FROM £293.00

® Supplied with fuil data ‘2 £29.95 ® 240v Mains operation
>
AVE
SUPER PRINTER SCO0P
The “Do Everythung Printer” at a price that will
dldowsuble graphics and 4 type fonts plus
much more. Avaiiable ONLY trom DISPLAY ELECTRONICS
ORAGON or CENTRONICS 36 wa: €12.50. Spare nbbon
EX STOCK FROM £49.00. Call Sales Office for Details.
SIEMENS FDD-100-5 5% 40tracksingle sided. Ex new equipment tested.
SHUGART SA800, SA850 8" drives plus spares EX Stock call for prices.
DIABLO 44/DRE 4000 A, B 5+5 mb cartridge drive FROM £995.00
Large quantities of spares and controllers available for $100, DEC,HONEYWELL,

® Full remote control @ Standard RS232 serial interrace
@® Modular construction . @ 1 year full guarantee
® Direct 1solated connection - ﬁ\ ® Just 2 wires to comms line
c‘”mo”’cs NEVER be repeated Standard CENTRONICS
paraliel intertace for direct connection to BBC,
HIGH oeg?u'T N internal PROPORTIONAL SPACED
MODE for WORD PROCE applications. 80-132
at the ndicuious price of OMLY £199.0¢ + VAT Compiete with
full manual etc. Limited quantity —-Hurry while stocks last.
£3.50 each BBC graphics screen dump utility program €8.60
Carriage and Ins. €10.00 + VAT
1 only large CALCOMP 1036 AO 3 pen drum plotter and
offline 915 magtape controller. Good working order.
guaranteed working. Complete with data £75.00
SHUGART SA400 5% 35 track, single sided, Ex equipment, guaranteed
Hard disk drives.
Large quantities of HARD DISK drives currently EX STOCK including:
CDC HAWK 545 mb cartridge drive as new condition FROM £795.00
CDC 9762 80 mb DEC RMO3 compatible FROM £2900.00
DATA GENERAL. Call sales office for details.
IN HOUSE disk drive refurbishing service - call for competitive quotations!!

good condition £285.00 CARR £10.00

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

® CCITT tone standards NOW ONLYZ > @ Built in test switching
Order now - while stocks last. Carriage and Ins. £10.00
739-2 ORIC, DRAGON etc Superd print quality with full
columns, single sheet, sprocket or roll r handling pius
Options. Interface cable (specify) tor BBC. ORIC,
HUNDREDS OF PRINTERS
£2500. 00*
DISK DRIVE SPECIALS
working £55.00
DRE series 30 mb Front Load for DEC, NOVA etc
PERTEC D3422 5+5 cartridge drive FROM £495.00
ADD VAT TO ALL PRICES

BUDGET RANGE
VIDEO MONITORS

At a price YOU can afford, our range of EX
EQUIPMENT video monitors defy
competition'' All are for 240v working with
standard composite video input. Units are
pre tested and set for up to 80 col use on
BBC micro Even where MINOR screen
burns MAY exist - norma! data displays are

unaffected.

1000's SOLD TO DATE
12" KGM 320-321., high bandwidth input.
wilt display up to 132 columns x 25 hines.
Housed in attractive fully enclosed
brushed alloy case. B/W only £32.95
GREEN screen£39.95
24" KGM large screen black & white
monitor fully enclosed in hght atloy case

ldeal schools, shops. clubs etc
NLY £55.60 Carriage £10.00
BX STOCK

DEC CORNER

PDP 1140 System comprising of CPU.
124K memory + MMU 16 ine RS232
interface. RPO2 40 MB hard disk drive.
TU10 9 track 800 BP! Mag tape drive. dual
rack system. V152 VDU etc etc. Tested
and running £3750.00

BA11-MB 3.5" Box, PSU,LTC  £385.00
DH11-AD 16 x RS232 DMA

interface £2100.00
DLV11-J 4 x ElA interface £310,00
DUP11 Sych Serial datai/o £650.00
DQ200 Dilog - multi RK

controlier £495.00
DZ11-B 8line RS232 mux board £650.00
LA36 Decwriter EIA or 20 maloop £270.00
LAXX-NW LA180 RS232 seriat interface

and bufter option £130.00
LAX34-AL LA34 tractor feed £85.00
MS11-JP Unibus 32 kb Ram £80.00
MS11-LB Unibus 128 kb Ram £450.00
MS11-LD Unibus 256 kb Ram  £850.00
MSC4804 Qbus (Equiv MSV11-L)

256 kb £499.00
PDP11/05 Cpu, Ram. i/0. etc. £450.00
PDP11/40 Cpu. 124k MMU £1850.00
RT11 ver 3B documentation kit £70.00
RKO05-J 2 5 Mb disk drves £650.00
KL8JA PDP 8 async i/o £175.00
MIBE PDP 8 Bootstrap option £75.00
VT50 VDU and Keyboard -

current loop £175.00
VT52 VDU with RS232 interface  £250.00

1000’s of EX STOCK spares for DEC
PDPS, PDP8BA, PDP11 systems &
peripherals. Call for details. All types of
Computer equipment and spares wanted
for PROMPT CASH PAYMENT.

Al prices quoted are for U.K. Mainland, paid cash with order in Pounds Sterling PLUS VAT. Minimum order value £2.00.
Minimum Credit Card order£10.00. Minimum BONAFIDE account orders from Government Depts, Schools, Universities and
established companies£20.00. Where post and packing not indicated please ADD £1.00 + VAT Warehouse open Mon-Fri
9.30-5.30. Sat 10.30-5.30. We reserve the right to change prices and specifications without notice. Trade, Bulk and Export

2 Biggin Way, Upper N , Londonr
Telephone 01-679 4414 Telex 27924

A
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SUPER DEAL? NO — SUPER STEAL'| GE MODEL 30 GE TERMIPRINTER

The FABULOUS/ZiCPS TEC Starwriter
BRAND W AT ONLY £499 + VAT==, T

Made to the very highest
spec the TEC Starwriter
FP1500-25 features a
heavy duty die cast
chassis and DIABLO type
print mechanism giving A large purchase of these stand alone
superb registration and terminal units offers an EXTREMELY LOW
S:gjé(fs‘;g‘;lglemclt%ﬁucs PRICE for a professional printer for direct § A _m?ssi;/e puvcr'\ase otl)llhese tdes:; top
; i i i nter -terminals enables us to oHfer you
offer tull DIABLO/QUME N s connection to your mncr.o.| The p:;mer has}g tpr?ese iy 50 o orters b o seUlZEa
command compatability i e  Standard RS232 serial interface with i Sy sgicE gainst their original cost of
and full contrcl via CPM Wordstar etc =) switchable rates of 110, 200 and 300§ o/er'c1000. Unit comprises of full OWERTY,
Many other features include bi directional 2 baud. Upper and tower case characters § gjectronic keyboard and printer mech with
printing. switchable 10 or 12 pitch. fult width 381 mm paper hangling with upto are printed by a matrix head with charac- print face simiar to correspondence quality
163 characters per line, friction feed rollers tor single sheet or continuous paper. ter widths up to 132 columns. Unit accepts typewriter Vanable forms tractor unit
internal bufter. standard RS232 serial interface with hands rake standard fan fold sprocket fed paper from § €nables full width — up to 13.5" 120 column
Supplied absolutly BRAND NEW with 90 day guarantee a1d FREE daisy whee! 4" to 95" Many other features such as || P3Per. upper - lower case, standard RS232
and dust cover Order NOW or contact sales office for more information = &S lectronic keyboard, auto | €7l interface, internal vertical and
Optional extras RS232 data cable £10.00. Tech manual €7.50. Tractor teed pumerlc keypad. electronic keyboarg, harizontal tab settings, standard ribbon
fan y motor on/off and FREE floor stand. adjustable baud rates, quiet operation plus
£140.00 Spare daisy wheel £3.00 Carnage & Ins (UK Mainiand) £10.00. Supplied in good S/H working condition -~ | many other teatures Supplied complete
cor?\?)lete with manual ONLY £95.00 with manual. Guaranteed working £130.00 or

untested ££5.00, optional tloor stand £12 50
CARRIAGE & INS. £10.00 RS eTo00”

An advantageous purchase of brand new surpius allows & great QWERTY, full trave!,
chassis keyboard offer at fractions of their onginal costs.

ALPHAMERIC 7204/80 full ASCI] 60 key, upper, lower + control key, paraliel TTL EXTEL PRINTERS
output plus strobe. Dim 12" x 6" +5 8 -12 DC. £39.50.

DEC LA34 Uncoded keyboard with 67 guality. GOLD, normally open switches on EX NEWS SERVICE compact, quality

standard X, Y matrix. Complete with 3 LED indicators & i/o cable - ideal micro g ' 2
conversions etc. pcb DIM 15" x 4.5" £2495  Carnage on keyboards ,:3_00' built 50 column matrix printer, type AET1 FROM £195 + CAR. + VAT

Unit operates on 5 BIT BAUDOT code | Fullyfled: edmdustrystandardAShSSdata

o ELECTRONIC from current loop. RS232 or TTL serial § terminal Many features inctuding ASCII
66 /6 D ’Sco ””’ o PR S immerfaces, mamy beé Conngcted direct lo :iz{ectaggcaqupg‘stgag)rsgz:iléte::g)edﬂg
p . 3 u 3
’ EQUIPMENT ICro, or comms receiver via simple filter UG, B il paner tape puncn and reagerfor

Due to our massive bulk purchasing programme which enables us 1o bring you the best possible | network to enabie printing of most world : ; o

bargains. we have thousands of 1.C s Transistors, Relays Caps. PC8 s Sub-assembties. | wide NEWS, TELEX and RTTY services. gge":e::é?g::g;’gg&“;gg"g'g‘ﬂggﬁg’din
Switches. etc. etc. surplus to our requirements Secause we don t have sufficient stocks of any Supplied in tested second hand condition oode‘onallion Snd working Rrder

one item 10 nclude in Our ads we are packing all these tems into the BARGAIN PARCELOFA B b 50 and 75 baud xtals, data sheet and ?)ptior;S' oo soand£12.50 EVAT

LIFETIME  Thousands of components at-giveaway prices! Guaranteed 1o be worth gy
at least 3 nmes what yOu pay Unbeatable vajue'l Sold by weight Eirrg\Zr?sangi;r?g: ODNI).(YSEOZ{,VXS.1 o'W KSR33 with 20ma loop interface £ 125.00 +

2 5kis £4.25 + PP £1.25 5kis £5.90 + £1.80 %] ; CARR £6.00 S lis £4.50 h Sound proof enclosure £25.00 + VAT
Okls £10.25 + pp £2.25 20 kis £17.50 + £4.75 BRIS.ARSL0S gac

20,000 FEET OF ELECTRONIC AND COMPUTER GOODIES

ENGLAND'S LARGEST SURPLUS STORE - SEEING IS BELIEVING!!

D.C. POWER SUPPLY SPECIALS DUAL DISK DRIVE/ SEMICONDUCTOR
Experimentors PSU Ex-GPOQ. All silicon electronics. Qutputs give +5v @ 2 amps WINOHESTER CASES 3 Gm MGS,

61 2v6@ 800 ma -31528, @ B%)Ima +24v @ ?5”0 ma alnci 5(;/ Ho;tnp‘g ? 50 mta. ;
im 160 x 120 x ‘mm. All outputs are fully regutated and short circuit proof. Very smart, fully enclosed case unit §Mixed Semis amazing value contents
8‘;‘,’;’5"5%8‘5@ g"g'_é'g'gp“sed coidition. Compiete with circutt custom made to acqept two fuil g\ctude ll)rracr;slstors dig‘;ilai. Im:ﬁr‘,jl.C's trnac
FARNELL 5 Volt 40 amps. Type number G6-40A. This miniature switching PSU height 5% floppy disk drives or two 'ﬁgf‘-tee'dgbﬁa’ggsd:wcmenics-pec :xffnsanu_
measures only 160mm wide 175mm deep and 90mm high, yet delivers a massive 5v" winchesters such as the acturer's markings, fully guaranteed
40 amps!! Fully regulated znd smoothed with over voitage protection etc. 120 or RHODIME RO200 or TANDEM 50+ £2.98 100+ £5.15, g
tz‘r:to volts ﬁl\(l: :Ppu_t. S‘g%“?gg%%ﬂ"é%g“ rl)r08>‘(erc1:!SW|th circuit at a fraction of series etc. An internal switched TTL74 Series A gigantic purchase of an
e current list price. Only . . ca ns. d - X I 3 74 TTL
LAMBDA LMCC 5V BRAND NEW 240v AC nput with 5 volts DC at 810 10 mode PSU supplies all the required §,3¢705s Ihe board range of 74 TIL series
amps g!ly regulated output. Completely enclosed unit measures only 9" x4" x § voltages to enable'you to plug in ‘mostly TTL" grab bags at a price which two
. our drives and go!! or three chips in the bag would nnormali
LAMDA LMCCS5V 110v AC input with 5 volts DC at 8 to 10 amps fully regulated b Other featuresginclude mains filter. §cost o buy“’Fu"y guaragteed Gt
output. Slightly smoke damaged. hence ONLY £10.95 y ! ! "Aspec 100+ £6.90 200+ ££2.30 300+ £19.50
PERIPHERAL SYSTEM SUPPLY. Runs almost any system Fully cased unit internal cables with standard drive .
supplied in a brand new or little used condition. Qutputs give 5v @ 11 amps "+" connectors, space for internal PCB,

15-17v@ 8amps =" 15-17v @ 8 amps and "+ 24v @ 4 amps. All outputs are
crowbar protected and the 5 voit output is fully regulated. Fan cooled. Supplied
tested with circuit. £65.00 + £8,50 carr.
1000's of other POWER SUPPLIES EX STOCK -
CALL SALES OFFICE FOR DETAILS

ULTRA COMPACT 300 BAUD
ACCOUSTIC MODEM — COUPLER

A Major manufacturer's over production and a bulk buy
special enables us to offer this BRAND NEW
N TRANSDATA 307A ultra compact, BT APPROVED,
300 baud full duplex accoustic modem at a fraction of
manufacturer’s list price. The unit operates on the
standard CCITT V21 frequencies with R§232
interface via 25 way ‘D’ skt.
Combine the adjustable cup system, which
fits almost any phone with the benefit of
“No jacks or phone cables” and a light
weight of only 1.2 Kg and you have a truly ‘
portable modem! Supplied complete with
data, 90 day guarantee and ready to use.

ONLY £49.95 + £3.00 pp

standard fan cut out and mounting,
air filter. Overall dimensions
2BemWx30ecmDx19cemH
ONLY £55.00 + £6.00 CARR.

PROFESSIONAL 6 FOOT
18" RACK CABINETS

LARGE 18" equipment cabinet. Totaily
enclosed with [ocking front and rear
doors. An internal sub fram 63" high is pre
drilled for standard 19"
equipment etc. Other
features include internai
12" cooling fan, two-
tone blue and giey
finish with alloy trims.
Mounted on 4 heavy
duty castors, mains
pane! etc. And at a
current cost from
IMHOFS of over

£500 A snip at ONLY
£125 Supplied in NEW
or little used condition.
Carriage £22.00.

Ext. Dim 72.5"h x
23.5"w x 26"d

NORTH STAR HORIZON

Pro S100 system with dual 5" floppy
drives, software, manuals etc.
£850.00 Cali sales office for details

LOGICAL KEYBOARD
Heavy duty unit in attractive satin alloy
case. 55 full travel keys are laid out in'a
logical format of:

Making a very useful keyboard, ideal for
persons unfamiliar with or confused by the
standard QWERTY tayout. All keys generate
the equivalent ASCI) outputs and various
control codes shown in data. A 7 bit latched
paralle! TTL output with strobe enables
direct connection to any similar micro port
etc. Many other teatures such as internal
240v to 5v PSU, MAINS ON/OFF switch.
Supplied in NEW or little used condition
with data

ONLY £25.95 Post and packing £4.50

1000’s of other EX STOCK items including POWER SUPPLIES, RACKS, RELAYS, TRANSFORMERS, TEST
EQUIPMENT, CABLE, CONNECTORS, HARDWARE, MODEMS, TELEPHONES, VARIACS, VDU'S, 1
PRINTERS. POWER SUPPLIES, OPTICS, KEYBOARDS etc. etc. Give us a call for your spare part —»

requirements. Stock changes almost daily.

won’t forget, ALL TYPES and QUANTITIES of electronic surplus purchased for CASH
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RUSSIAN 7 SATELLITES

A guide to the
reception and
decoding of
VHF signals
from the USSR'’s
navigation
satellites:
PART THREE:
The computing
of the received
data
transmissions

e

AT

P —————

by P Daly, D Bell, M Leybourne
Department of Electrical and Electronic Engineering
University of Leeds
and
P A Pitts
University Television Service
University of Leeds

RUNNER

—d_
| INPUT LENGTH

OF FILE TO BE
LOGGED |

e o

S—

STORE IN MEMORY |
FOR SYS CALL ]

N
—

INPUT MINIMUM FILE
NO. TO BE USED

L_r

— 1
DELAY BEFORE
LOGGING

]
L N s
. // Delay
SO

—
CALL |
SAT DATA M/C

DISABLE BREAK KE;-’

WRITE DATA T0
FLOPPY DISK
RE-ENABLE BREAK KEY

KEY PRESSED
DURING WRITE TO
DISK

Fig 4a Flowchart for the 'RUNNER’ BASIC

5. COMPUTER OPERATIONS

5.1 General

For all computer operations involved
in processing satellite data, the neces-
sary hardware consists of a minicompu-
ter with VDU display, a dual disk drive
and printer. All software for the various
processing operations is written in
either BASIC or machine code (whenthe
high level language cannot provide
sufficient speed).

5.2 Data logging

Two separate programs in data logging
of the serial data stream from the signal
conditioner are employed.

The first, ‘RUNNER’ (in BASIC),
requests inputs from the user concer-
ning the logging format, and also directs
the data onto the floppy disk drive unit.

The second, ‘SATDATA', is a machine
code program called by RUNNER, and
performs the serial to paratlel conver-
sion and storage in memory of the
incoming data.

5.2.1 The RUNNER program

The readerisreferredto Figure 4(a)for
a flow chart of the RUNNER program.

This program first displays a message
Pto the user as a reminder to load the
program SATDATA into memory, and
also ensures that the top of the memory
pointers aresetto free memory space for
data storage. Three pieces of informa-
tion are requested of the user:

(1) the length (in bytes) of files to be
logged;

(3) the delay time required before
logging commences.

The default option for length is the
maximum (1791 bytes). The program
proceeds to call the machine code
routine which logs data until the memory
is full. Program control returns to
RUNNER which transfers stored data to
disk and returns to collect more data
unless instructed otherwise.

5.2.2 The SATDATA program

The flow chart for the SATDATA
routine - see Figure 4(b) — breaks down
into two main streams:

(1) false sync/start sync detect

(2) data logging and storage

The peripheral interface adaptor (PIA),
memory pointers and program scratch
working areas are initialised each time
SATDATA is called as a sub-routine.

Initially, the sync is sampled to ensure
thatno sync pulseis present which might
cause a false start to the logging
process. The sync line continues to be
sampied until the start of a valid sync
pulse occurs. A delay of 10mS is then
executed so as to bring the sampling
point to the exact centre of the next bit.

If, then, the sync pulse is still present,
the data is assumed to be valid and
further sampling at 20mS intervals takes
place until the end of the particular word.
Otherwise, the program loops until a
valid sync pulse occurs.

Throughout the data logging (serial to
paraliel conversion), the two 8-bit regis-
ters, X and Y, of the 6502 microprocessor

program (2) the minimum file number for disk are used as follows:
storage; (1) X register: the number of bytes to
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log counter;

(2) Y register: the number of bits per
byte counter.

The time of reception in hours, minutes
and seconds occupies three 6-bit bytes,
while the data takes up four 8-bit bytes.

The dataislogged and thenstoredona
byte-to-byte basis using the sub-routine
store-in-memory.

This sub-routine stores the byte in the
allocated memory space and checks for
the last byte in the current second. If the
check is positive a variable character is
displayed on the screen to indicate
‘logging in process’.

The memory pointers are updated and
an end-of-file check made, which is
followed by areturn to the main program
if the answer is ‘yes’. Otherwise, logging
continues.

After each second of data, a null byte is
stored to enable the logged data to be
examined in hexadecimal format within
the system memory.

Anexample of such adisplayisgivenin
Figure 4(c) commencing at time 01:28:00
and ending at 01:28:59. The interested
reader can confirm that the satellite
identification sequence is 5, 6, 7 and 8.

5.3 Processing stored data

Data stored on the floppy disk drive
can be processed in binary (intermedi-
ate) or decimal format.

5.3.1 Binary listing

A BASIC program, ‘BINARY LIST,
allows the inspection of logged datafiles
in binary format - see Figure 1(a) -
before conversion. Display can be direc-
ted to screen and/or line printer and the
user only has to specify certain options
available to him.

5.3.2 Processed output

Two programs, ‘PROCESS’ and ‘FOR-
MAT’, load the stored data file into
computer memory and convert the
binary data into decimal quantities
according to the format description
already given under section 2.

The result of the conversion of the
binary data shown in Figure 1(a)is given
in Figure 1(b).

Inthe case ofincorrectdecoding of the
time, particularly the second count, the
computer is instructed to print a dummy
character and also to maintain its own
internal timing reference.

This is extremely important since it
often arises that data is spoiled by
sudden bursts of interference which
would otherwise cause incorrect decod-
ing of a complete sequence of data.

5.4 System test routines

Two test routines have been
developed to provide a means of testing
both the hardware and software used in
the complete receiving system. Their
purpose is to simulate a satellite trans-
mission, to be used in one of two ways:

&)

INITIALISE..PIA
MEMORY POINTERS
AND SCRATCH

el i

SAMPLE P1A
SYNC LINE

NO
{DATA)
YES

1S PROCESS
LOGGING TIME

SET Y = 8
(8 BITS/BYTE)

(6 BITS/BYTE)

SET Y =6

SAMPLE PlA
SYNC LINE

_____‘__L_____—_T

DELAY 20mS m

I

SAMPLE PIA
DATA LINE

I

DELAY 10mS

| PARALLEL CONVERT

SERIAL TO

o |

<>

,.o

INITIALISE FOR
LOGGING H,M,S

JUMP  SUBROUTINE

STORE BYTE

GoTO @

[’ STORE BYTE ROUTINE J

STORE BYTE
IN  MEMORY

LAST
BYTE OF 1
SECOND INFO

STORE LOGGING
INDICATOR ON
SCREEN

T

UPDATE MEMORY
POINTERS

OPERATION LOG

TERMINATING BYTE J

GOTO

1S NEXT
INITIALISE TO

LOG DATA

GOTO @

DATA

STORE NULL

TERMINATE
LOGGING

END

YES
OF MEMORY 1

| RETURN TO RUNNER
PROGRAM

RETURN FROM
SUBROUTINE

Fig 4b Flowchart for the 'SATDATA' machine-code logging program

(1) to create a magnetic tape of the test
transmission for playback through the
system;

(2) to interface the test signal with the
sync/decoder input and thereby test the
receive chain from the point onwards.

5.4.1 Test tape BASIC

This program initialises the versatile
interface adaptor (VIA) and memory
allocated to data for transmission.

Following a start time request data is
added to the memory as hexadecimal AA
or 55 for alternate seconds. The first and
last two seconds of the frame are set to

zero to conform to the real data pattern.
The flow chart for this program is
shown in Figure 4(d).

5.4.2 Test tape m/c

The machine code test program is
called as a sub-routine from the test tape
BASIC program, and performs the actual
parallel to serial tone conversion of the
test data — see Figure 4(e) for the flow
chart.

Thescratch working areas and memory
pointers are initialised each time the
routine is called, and the VIA is set to
produce a 7KHz tone output.
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TEST TAPE BASIC TEST TAPE MACHINE CODE

INITIALISE SCRATCH
— AND MEMORY POINTERS
[INPUT  START
SET SYNC VALID
7 KHZ

’ HOURS ,MINUTES
INITIALISE TIME

TRANSHISSION
3 6-BIT BYTES

GET BYTE SUBROUTINE

GET BYTE FROM
MEMORY

UPDATE  MEMORY
POINTERS

STORE HOURS,

MINUTES IN
MEMORY ]
STORE BIT

PATTERNS IN
MEMORY |

SUBROUTINE

GET BYTE
SUBROUTINE
TX BYTE

LAST
BYTE OF TIME
INITIALISE DATA
4 8-BIT BYTES

GOSUBROUTINE
GET BYTE

YES

RETURN
TO 'TEST
TAPE BASIC'

TX BYTE ROUTINE

DELAY 20mS

CHECK DATA BIT
FOR LOGIC "1°

INITIALISE VIA

CALL SYSTEM
TEST TAPE M/C

T
[ UPDATE

HOURS, MINS
_J

SUBROUTINE
TX BYTE

Fig 4d Flowchart for ‘Test Tape BASIC’

The program now transmits the time as
three 6-bit bytes and two sub-routines,
called 'GETBYTE' and ‘TXBYTE' as
described in the next sub-section.

If no break is detected, the program Fig 4e Flowcharts for sub-routines 'TXBYTE' and ‘GETBYTE’
will begin to command the transmission
of data as four 8-bit bytes. Again the two
sub-routines GETBYTE and TXBYTE are

called and the program loops to the next 3100 0l 1C 00 00 00 00 00 00 31F0 0l 1C 1E 17 F9 F3 23 00
second of data. 3108 01 1c 01 00 00 00 00 00 31F8 0l 1C IF OE E5 3F 43 00
3110 0l 1C 02 6A 4B 9F A0 00 3200 Ol 1C 20 2F 99 82 22 00
" . 3118 01 1C 03 5B 3C 5B 3C 00 3208 0l 1C 21 4A 49 SB 96 00
5.4.3 Sub-routines in test programs 3120 0l 1C 04 6A AS 22 F8 00 3210 0l 1C 22 46 AO FA 23 00
The GETBYTE sub-routine fetches 3128 Ol 1C 05 1E AF 6C 65 00 3218 01 1C 23 3B 47 5F C6 00
bytes of data from memory and updates 3130 0l 1C 06 07 7A 11 CE 00 3220 01 I1C 24 37 58 EE E5 00
the memory pointers. Checks are also 3138 0l 1c 07 1A 6E CA OE 00 3228 01 1C 25 OF E3 57 75 00
made for valid data, and 60 words (one 3140 0l 1C 08 1l 06 04 FF 00 3230 0l 1C 26 OE E5 77 A8 00
; 3148 Ol 1C 09 63 93 7B 2C 00 3238 0l 1C 27 33 99 2F DA 00
::no'::jrt;) ?sf c:)ztsas:ée bt;ir;sfﬁ)rr?gs?etf:gg 3150 0l 1C OA 5A E7 E9 25 00 3240 0l 1C 28 4F CA A0 81 00
3158 01 1C OB 6B 07 13 A8 00 3248 01 1C 29 €2 5B 33 BF 00
BASIC. . 3160 01 lc 0C 9F 12 CO 21 00 3250 Ol 1C 2A 3B 46 E9 A9 00
The TXBYTE sub-routine performs the 3168 0l I1C OD 07 FF 05 2A 00 3258 01 1C 2B 37 6C 93 BE 00
actual changing of the data tone fre- 3170 01 1C OE 13 DO FA B8 00 3260 0l 1C 2C lE 35 €2 Bl 00
quency. Each time the routine is called, a 3178 01 IC OF 47 06 7D DF 00 3268 0l 1c 2D OE E5 3D 99 00
delay of 20mS is executed. The logic is MB8 01 lc 11 5B 3¢ 58 3¢ 00 3278 ol 1o 2 oF @ &7 87 00
: : CF C
E?::r)t/h?rtmft:remt:t?snls:hn;xg;:g:n%ﬁg 'sthbe_ 3190 01 IC 12 6A AS 22 F8 00 3280 01 1c 30 57 77 DC 38 00
i y IR 3198 01 1Cc 13 1E AF 6C 65 00 3288 01 1C 31 3B 48 IF 3E 00
routineterminates after the lastbitin the 31A0 01 IC 14 07 7A 11 CE 00 3290 01 I1C 32 B7 4D A8 FA 00
byte has been transmitted. 3148 0l 1c 15 1A 6E CA OE 00 3298 0l 1c 33 OB E8 82 E2 Q0
The flow chart for both the above sub- 31B0 01 IC 16 11 06 04 FF 00 32A0 01 1C 34 OE E5 41 8F 00
routines is gjven in Fjgure 4(9) 31B8 0l IC 17 63 93 7B 2C 00 32A8 0l 1C 35 47 99 B6 3A 00
31¢0 01 1C 18 5A E7 E9 25 00 32B0 01 1C 36 C2 45 B9 1E 00
31c8 0l 1c 19 6B 07 13 A8 00 3288 0l 1C 37 ¢2 31 82 7F 00
6_ORBIT PREICTIN n " 3100 0l 1C 1A IF 12 80 21 00 32¢0 01 1C 38 3B 47 A2 2F 00
Future orbit prediction is very impor- 31D8 01 1C 1B 07 FF 05 2A 00 32¢8 0l 1C 39 B7 68 9E 6D 00
tant in enabling the observer to plan 31E0 01 Ic lc 13 DO FA B8 00 32p0 0l 1C 3A 00 00 80 00 00
reception and measurement over longer 31E8 01 Ic 1D 47 06 7D DF 00 32p8 01 IC 3B 00 00 80 00 00

intervals of time. The essential data Fig 4c Data storage in system memory (hexadecimal)
needed to predict equator crossing
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ecc(e) w Cosmos no.
(*/day)
0.0018 -0.7364 1448 83-23A
0.0027 -0.7364 1386 82-69A
0.0046 -0.7425 1428 83-01A
0.0059 -0.7357 1459 83-42A
0.0042 -0.7362 1464 83-48A
0.0035 -0.7344 1417 82-102A
0.0020 -0.7348 1333 82-03A
0.0033 —-0.7356 1181 80-39A
0.0026 -0.7302 1383 82-66A
0.0058 -0.7527 1304 81-87A
0.0027 -0.7369 1447 83-21A
0.0039 -0.7419 1339 82-12A

Table 3

Orbital parameters of the USSR Cosmos navigation satellites using the VHF frequency band for data transmission

iD W long incl sma period date asc.node

©) ) Kms min GMT

01 101.22 82.96 7367.11 104.8148 Aug 17 20:37:15.9

02 109.70 82.97 7365.29 104.7765 Aug 17 23:15:02.3

03 77.72 82.92 7363.67 104.7395 Aug 17 23:01:58.1

04 101.31 82.98 7365.24 104.7721 Aug 17 02:48:34.5

05 71.56 82.95 737215 104.9210 Aug 17 02:52:16.5

06 73.00 82.98 7369.37 104.8645 Aug 17 05:03:22.6

07« 145.44 82.95 7376.46 105.0153 Jul 06 08:39:34.0

08+ 298.35 82.95 7373.62 104.9544 Aug 17 18:03:54.3

1 87.98 82.94 7392.38 105.3560 Aug 24 08:21:17.0

12 78.39 82.94 7327.77 103.9750 Aug 24 09:47:13.2

13 108.34 82.95 7370.23 104.8822 Aug 24 15:28:35.8

14 2.06 82.91 7368.72 104.8509 Aug 24 11:14:06.8
The asterisk » indicates that this satellite is not always referred to in the outputs of others in the group and also that its own data is not updated
as regularly as the others. Note the figures given refer to 1983.

times and longitudes is contained in the
parameter biock.

6.1 Equator crossing time

The time of equator crossing for any
number of orbits after a reference orbit
is simply obtained by adding the
appropriate multiple of the orbital period
to the time of the ascending node.

6.2 Equator crossing longitude

As with equator crossing time, a
multiple of the change in longitude per
orbital period is to be added to the
current value of equator crossing longi-
tude (ascending or descending node).

However, the situation is more compli-
cated because the rate of change of
longitude with time is made up of three
contributions:

(i) the rotation of the earth on its axis;

(ii) the rotation of the earth around the
sun;

(iii) the rotation of the plane of the
satellite orbit owing to the fact that the
earth is an oblate spheroid rather than a
perfect sphere. A

The sum of the three contributions, Q,
amounts to:

Q = 360.9856 + w (°/day)
where w is the contribution from (iii) and
depends on the orbital inclination,
eccentricity and semi-major axis. It is
tabulated in Table 3 with the most
important parameters of the Keplerian
orbitofthe Cosmos navigation satellites.

6.3 Accuracy of prediction

Figures obtained at intervals of two
months indicate that predictions based
on the above calculations remain accu-
rate to within seconds (equator crossing
time) and fractions of a degree (equator
crossing longitude). It is certainly possi-
ble to use one set of figures to prepare
look-alert data usable over periods of
several months or longer.

7. TRANSMISSION FREQUENCIES

As one of the navigation satellites

9.7 FRENUENCY (Mliz)
L3035
——

0. 3 T N

0.3025 S

MANTMUM LLEVATION: 37
N2995 at AZIMUTH: 91

and RANGE: 1470 km

0,2975

.2 TRANSMIT FREOUENCY = 149.9995 MHz
at 20h 6m 27s
0.2965

19.95  19.98  20.00  20.02  20.04

20.06

20.08  20.10  20.12  20.14  20.16  20.18 26.20

Fig 5§ Doppler frequency plot for cosmos navigation satellite

Transmit frequency
(KHz)
149910
149940
149970
150000
150030

Table 4

The satellite with identification number 8 is (March '84) inactive

ldentification number

2
3 6 7
1 4
11 12 13 14
5

passes the observer, the maximum
Doppler shift on the transmitted centre
frequency reaches approximately 3.5
KHz as the satellite appears on the
horizon on an overhead pass.
Obviously Doppler frequency changes
depend on satellite elevation as seen
from the observer, and are zero at the
time of closest approach (TCA).
Measurements of received frequency
atregularintervals (30 seconds) during a
pass result in frequency plots as shown
in Figure 5, which are symmetrical about
a point of inflexion where the Doppler

frequency is zero. The received fre-
quency at this point is identical to the
transmit frequency.

Results indicate that the satellites use
transmit frequency spacings of 30KHz
around 150000KHz as shown in Table 4.

References

1 Wood C D, Perry G; The Russian
satellite navigation system, Phil. Trans.
R.Soc.Lond. A 294,307-315 (1980)
2 Stansell T A; The Transit navigation
satellite system, Magnavox Advanced
Products Division, Torrance CA, USA. [hi]
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Compiled by Arthur C Gee G2UK

ne is inclined to forget these days
that amateur radio, with its ‘black
boxes’ and ‘chatter’ on the bands, has
contributed very greatly in the past-and
still does, though perhaps in a lesser
degree ~-to whatone can call ‘community
service’. This was very well illustrated by
the work done during the last war in the
various specialities of radic communica-
tion, which are oniy now coming to light.
Quite apart from the large number of
radio amateurs who were drafted into the
services at the outbreak of hostilities,
thus providing a ready trained core of
radic technicians and operators upon
which the great increase in service radio
communications was rapidly built up,
there were numbers who went into
highly specialised and at the time very
secret radio activities.

Secret warfare

A most interesting account of some of
these activities has recently been pro-
duced in this country by the translation
of ‘Secret Warfare’, first produced in
French, which describes in detail how
the French Resistance maintained con-
tact with intelligence in England.

Written by Pierre Lorain F2WI| and
translated into English by David Kahn,
the first part of the book describes in
detail the procedures taken to avoid
detection of the radio systems used and
the painstaking processes followed by
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German operators to locate a clandes-
tine transmitter. The various codes and
ciphers used, such as Delastelle and
Playfair, are described and the difficul-
ties they set for code-breakers are
outlined. The second part of the book
deals with how the French Resistance
was supplied with equipment and per-
sonnel by Britain's Special Operations
Executive and makes fascinating
reading.

The book solved a mystery for your
scribe which had been puzziing him for
years. Just after the end of the war it was
said that there had been a small steam
driven electric generator, which was
used for charging radio batteries in ‘out
of the way places’. This was even said to
be available on the war-surplus market,
butyour scribe never saw one or heard of
anyone who had ever seen one.

However, in this book mention is made
of this generator. Under the heading
‘Battery Chargers’ appears a description
of one described as a ‘steam recharger’.
To quote:

‘This was the most amazing of all. It
consisted of a boiler suspended over a
brazier and attached by a flexible tube to
a small 2 cylinder steam engine. The
engine was coupled to a generator. The
total weight did not exceed 70 pounds.
With steam pressure at 70 pounds per
square inch, an hourly consumption of 2
quarts of water and 10 to 20 pounds of
wood, a6 voltbattery could be charged to
4 amps.

This recharger was used frequently in
the Indo-Chinese and Burmese jungles
in 1945 by Force 136. In this way a group of
saboteurs could remain isolated from all
civilization for several months, but stiil
maintain a permanent radio link as long
as they had some dry wood'.

Coincldence

Now, would you beilieve it, recently a
pile of old magazines came the way of
your scribe. Amongst them were several
copies of amagazine called ‘Mechanics’,
It appeared weekly in the 1940s - price 4
‘old’ pence! The copies which came into
your scribe’s hands were for the year
1947 and in the copy for 30 May there
appeared a description of a ‘Steam
driven electric generator’, used for
clandestine radio operations during the
war. There was even an advertisement
for them, war-surplus from ‘Marble Arch
Motor Supplies'!

It appeared to be a somewhat

improved model from the battery char-
ger mentioned above, and it was
described as being ‘for dropping by
parachute to troops stationed in forests
during the war’. It consisted of a twin
cylinder steam engine directly coupled
to a ‘standard wireless service dynamo
rated at 6 to 8 volts, 4 amps.’

The advert photo showed an engine
which resembles the present day ‘Sirius’
engine made by Stuart Turner Ltd of
Henley-on-Thames, being a twin cylinder
high speed type with sump lubrication.
The boiler was a simple pot type
mounted in a casing which served the
purpose of a furnace. Filling the boiler
with water was accomplished by remov-
ing a flanged lid and one filling was
sufficient for 2% hours running, the
water consumption being about 1 gallon
per hour. Working pressure was 45psi.
Heat was provided by wood or any other
fuel available. The whole unit was
housed in a strong box and weighed
30Ibs.

Your scribe would be very interested
indeed to hear from any reader who may
have used one of these units or
possessed one of the war-surplus ones.

RTTY from the computer problems

Those readers who use RTTY will be
aware that there has been a noticeable
deterioration in the signal characteris-
tics to be heard from many stations using
this mode. This problem is referred to by
lan Wade G5NRW in the leader article in
the August 1984 issue of BARTG's journal
Datacom.

He writes: ‘One of the most important
articles in this issue is the one describ-
ing an AFSKfilter, by Alan Hobbs G8GOJ.
It is important because of the ever-
increasing number of bad signals heard
on the bands these days, arising very
often from computers generating audio
tones connected directly into the trans-
mitter without any form of fiitering.

‘To produce a clean RTTY signal with
AFSK tones it is essential that the
transmitter is modulated with pure sine
waves. The only way to check this is to
monitor the modulating stage in your
transmitter (at the end of the mic-
rophone amplifying chain) with an
oscilloscope. This means borrowing a
scope if you haven't got one. It means
taking the lid off your black box and
identifying the right place to monitor. It
means making sure that you are not
overdriving the audio amplifier into

e e e Sl 3 e
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compression. Simply relying on the
deviation limiting circuitry in your FM
black box is not sufficient.

‘It means making sure that you are not
overdriving the amplifier into flat-top-
ping. Many people drive the transmitter
with tones generated by their computer.
There is nothing wrong with this,
provided that you filter the output from
the computer to make sure that harmo-
nics of the audio tones are removed.
Alan’s article describes just such a filter
and is a must to remove dirty audio’.

We recommend it to all our readers
who are interested in RTTY.

Amateur radio from RRS Discovery

The research vessel RRS Discovery
will have amateur radio aboard for part of
its voyage to the Antarctic, using the call
GB4DIS/MM. She was due to leave
Gibraltar on 7 December last and should
be in Montevideo by 12 April. Three
amateur radio operators will be aboard
and SSB, CW and perhaps RTTY will be
used in the 20 metre and 15 metre bands,
daily between 1800 and 2000 hours GMT
for QSOs with the UK.

FAX endorsement for WAC certificate
The popular Worked All Continents
certificate issued by the International

Amateur Radio Union can now be
awarded for two-way facsimile QSOs.
A3C, F3C or J3C communication with all
six continents will entitle the operator to
claim this award and contacts of any
date, past or future, are valid.

The High Speed Club

This club, which was founded in 1951, is
for those who can use Morse code at a
speed of twenty-five words per minute or
more. Members must be able to send and
read this speed perfectly. Application for
membership is made by arranging sev-
eral CW contacts with other club mem-
bers and if you appear to qualify getting
one of them to recommend you for HSC
membership. Two-way CW QSOs lasting
at least thirty minutes must be made for
the test QSOs.

When you have obtained five such
recommendations you forward them to
the secretary of the club with your
application, which must state that you
did not use a keyboard, decoder or
computer during the test QSOs. The
membership fee is 5DM or 8IRCs. The
club station, DLOHSC, transmits an ‘HSC-
Bulletin’ on the first Saturday of each
month on 7025KHz at 1500 hours GMT. [t
gives information about club activities,
new members and so on.

This club is not to be confused with
another ‘High Speed Club’ known as
‘HSC eV’. This society was founded and
registered as a club in 1979 and persists
in calling itself ‘HSC'. It apparently tried
to enforce its claim to this titie by taking
several lawsuits against members of the
original ‘HSC'. Judgement in these
lawsuits, however, went against them in
favour of the earlier club.

Further details can be obtained from
the secretary, Ernst Manske DL1PM, at
Anagarstr, 14 D2105, Seevetal 11, West
Germany.

Radio amateurs’ examination

‘How to Pass the Radio Amateurs’
Examination’ is now available from the
RSGB HQ. It is a new publication written
by George Benlow G3HB, who is the
author of the ‘Radio Amateur’s Examina-
tion Manual’. It is a must for anyone
taking the RAE.

Shuttie mission 51-F

Latest news is that two radio amateurs
will be on board the shuttle mission 51-F,
due to be launched on 17 April 1985. Dr
Tony England WOORE will be one, the
other being John-David F Bartol WANYZ.
Listen to RSGB news bulletins for the
latest information on this mission.

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 reaily is within the scope of most

The

will
Annual

Northern
Radio Societies Association
be holding their 23rd
Radio & Electronics

Amateur

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 . . .

) t‘i

T

30:1 Geared analogue tuning

3 Band switch with spare position
Tape record socket

Signal Meter

Internal speaker + On/Off sw.
A.F. Gain and Tone Control

AM, CW, SSB

COMMUTECH (Devon) LTD

Chapel Street, Holsworthy,
Devon EX22 6AR Tel: (0409) 253504

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

Exhibition and Mobile Rally
inthe CENTRAL HALL, BELLE
VUE, Redgate Lane, Long-
sight, Manchester, on Sun-
day, 10th March 1985 com-
mencing at 11am.

Admission will be £1 to the
exhibition.

Car park facilities are avail-
able as will be restaurant and
bar.

Contests and a raffle will
take place.

Talk in will be on $22, SU8
or any other clear frequency.

MARCH 1985
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Isnt it abouttime
you swiddched
fo lcom?

1(-751

The IC-751 could be called the flagship of the ICOM
range as it features 32 memory channels. full HF receive
capability, digital speech synthesizer, computer control and
power-supply options. The 751 is fully compatible with ICOM auto
units such as the AT-500 and IC-2KL. The IC-751 now has a remote push-button
frequency selector pad.

Standard features include: a speech processor, switchable choice of J-FET pre-amp or
20dB pin diode attenuator and two VFO'’s, marker, 4 variable tuning rates, pass band tuning,
notch, variable noise blanker, monitor switch, direct feed mixer in the front end, full break-in on
CW and AMTOR compatibility.

The first IF is 70.045 MHz. Any XIT and RIT adjustment is shown on the display. The
transmitter features high reliability 25C2904 transistors in a low IMD (-32dB@100W) full 100%
duty cycle. For more detailed information on this excellent set, please get in touch with us.

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

The squelch on SSB silently scans for signals, while 2
VFO’s with equalising capability mark your signal frequency
with the touch of a button. Other features include: RIT,

1 KHz or 100Hz tuning/CW sidetone, AGC slow or fast in
SSB and CW, Noise blanker to suppress pulse type noises
on SSB/CW.

You can scan the whole band between VF(O’s/scan
memories and VFO's. Adjustable scan rate 144 to 146 MHz,
remote tuning with IC-HM10 and HM11 microphones. Digital
frequency display, Hi/Low power switch. Optional Nicad
battery system allows retention of memory.

Special Offers for 1985: 25 watt IC-290D
reduced to £469 and the 10 watt IC-290E reduced to £399.

A' .I-"[ .-A" (”IJN' The 70cm version IC-290E is reduced to £529. Take
advantage of this money-saving offer.
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'S CAN'T BEWR

icamsan e

ICOM can introduce you to a whole new
world via the world-communications satellite
OSCAR. Did you know that you can Tx to
OSCAR on the 430-440 MHz IC-471 and Rx on
the 2m IC-271.

By making simple modifications, you can
track the VFQ's of the Rx and Tx either normally
or reverse. This is unique to these ICOM rigs and
therefore very useful for OSCAR 10 communic-
ations. Digital A.F.C. can also be provided for
UOSAT etc. This will give automatic tracking of the receiver with
digital readout of the doppler shift. The easy modifications needed to
give you this unique communications opportunity are published in the December ’84 issue of
OSCAR NEWS. Back issues of OSCAR NEWS can be obtained from AMSAT (UK), LONDON E12 5EQ.

This range includes the IC-271E-25W, 271H-100W and the 70cm versions IC-471E-25W and
471H-75W r.f. output. The 271E has an optional switchable front-end pre-amp. The 271H has a mast-head
pre-amp AG-25, and the 471E and 471H use the AG35 mast-head pre-amp. Other options include internal
switch-mode PSU'’s: the 271E and 471E use the PS25 and the 271H and 471H use the PS35.

Also available are the SM6 desk microphone and a speech synthesizer that announces the displayed

frequency, what more could you ask for?
ICORE,; IC-O4EK

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

The IC-02E has an LCD readout indicating frequency, memory
channel, signal strength, transmitter output and scanning functions.
New HS-10 Headset, with earphone and boom microphone, which
operates with either of the following:- HS 10-SB Switch box with
pre-amplifier giving biased toggle on, off and continuous transmit.
HS 10-SA Voice operated switch box, with pre-amplifier, mic gain,
vox gain and delay. The IC-2E and 4E continue to be available.

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
Agent: Gordon G3LEQ), ortelephone answering service.

Knutsford (0565) 4040. Please telephone Please note that we now have a new retail " o
first, anytime between 0900-2200 hrs. branch at 95, Mortimer Street, Herne Bay, Kent. &
Gordon also sells Yaesu products. Tel: 69464. Give it a visit, BCNU. s
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A COMPREHENSIVE
VARIABLE
FREQUENCY
RAMP
GENERATOR

DESIGNED BY
1J DILWORTH

he requirement for the system

described in this article arose during
the design of a swept frequency source
to be used to align and test bandpass
filters. A feature of the system is that the
amplitude of the ramp voltage may be
selected via computer control. The
purpose of this, in the original design,
was to automatically pre-set the swept
frequency range for each bandpass filter
to be tested.

A block diagram of the overall system
isshownin Figure 1. The basic systemisa
mixer type where a master voltage
controlled oscillator (VCO) is mixed with
fixed quartz crystal oscillators. In this
article the ramp system will be
described.

Thecircuitdiagram of the ramp system
is shown in Figure 2. In order to allow
various sweep bandwidths to be dis-
played, and to accommodate different
screen phosphor persistences, the ramp
system was designed to be of variable
frequency. However, to minimise flyback
(and screen blanking) time the repetition
rate of the ramp should not change the
screen blanking time. This has been
accomplished by generating re-set (and
flyback) using pre-set voltage level
detection.

Circult description

Operational amplifier IC1 acts as an
integrator. The time constant for the
voltage ramp is governed by RV1 and C1.
The desired output waveform, illustrated
in Figure 3, is such that the start and end
oftheramp voltage should be adjustable.

On the application of power to the
circuit the voltage output of IC1 starts to

increase linearly due to the negative
voltage present at this time from the
output of IC3. The output of IC1isapplied
to the non-inverting input of I1C4. The
inverting input of IC4 is connected to a
positive reference voltage which effec-
tively sets the maximum voltage the
ramp reaches (RV3).

When the ramp voltage slightly
exceeds the reference voltage the
output of IC4 changes from the negative
rail value to the positive supply rail value.
After removing the unwanted negative

output, using R4 and D1, this ‘pulse’ is
applied to a logic ‘latch’ implemented
using a CMOS quad NAND package
(1C8).

In order for the system to operate, two
of the four NAND gates are used as
inverters on the input to the latching
arrangement.

The output at pin 4 of the latch goes
from a logic zero to logic one when the
output of IC4 changes at the pre-settable
top of the ramp.

The output at pin 4 is applied to a
CMOS ‘relay’, which consists of a DG308
IC (four in a package), which is used to
short circuit the integrator capacitor on
IC1. Hence the ramp is collapsed.

Atthe same time IC3 samples a voitage
between the maximum positive rail and
ground. The inverting input of IC3 is
connected to the output of IC1. Thus as
the ramp coliapses to zero the output of
IC3 changes from the positive rail to the
negative when the inverting input drops
to a smaller voltage than the non-
inverting input. This voltage sets the
lower voltage level of the ramp, and is
adjustable using RV2,

The negative pulse from IC3 is
clamped with R6 and D2, and used to re-
set the IC6 latch. This same negative
voltage is present on the inverting input
of IC1 and the integrator starts charging
until the cycle is repeated. The charging
rate, and hence the period of the ramp, is
controlled by RV1.

Advantage

The advantage of the circuit is that
although the period of the ramp may be
changed, the re-set period is indepen-
dent of the ramp period. Within the
response time of the circuitry re-set
occurs at pre-set voltage levels.

88 -108MHz
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adjust

M
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system
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driver
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Fig 1 The block diagram
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SEMICONDUCTOR DETAILS

1C1-8: 3140 type operational amplifiers
1C8: 4011 Quad NAND gate CMOS

1IC7: DG308 switches — Radio Spares Ltd.
Tri, Tr2: virtually any NPN devices

blanki ) i
ng | aam—d ;/-Pn: RV4 10k DC offset
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Fig 2 The circuit diagram
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For Z-axis blanking two transistors, Tr1
and Tr2, provide a buffered drive which
may be adjusted with RVS5.

The circuitry associated with 1C2 and
IC5 allows the amplitude of the ramp
output to be adjusted remotely, via
computer control for example. The dc
centre voltage of the ramp may be
manually adjusted using RV4. This allows
the trace to be centred when using the
ramp generator with avoltage controlled
oscillator.

amplifier and the output is potentiomet-
rically divided as shown in the circuit
diagram. In order to remotely switch in
the required voltage gain, DG308 ‘elec-
tronic relays’ are used. Note that only
three pre-set selectable levels are
illustrated, butany number may be added
to divide the amplitude in conjunction
with R11. The DG308s require a positive
supply rail to ‘drive’ the switch contacts.

So that the voltage ramp may be
symmetrically varied in amplitude, the

negatively so that the ramp produces
equal voltage excursions about zero
volts. However, in the author’s applica-
tion it was desired to use the ramp to
drive varactor diodes with a positive
reverse bias. Thus IC5is employed to act
as a non-inverting buffer to the ramp
voltage and a unity gain inverting buffer
to the dc offset voltage (simultaneously
applied to 1C2) via RV4. In this way the
original ramp voltage swing is restored
and symmetrical voltage excursions are
preserved.

Beneficlal

In the prototype + and —15 volt rails
were used. However, in this circuit a
negative rail of -5 volts is adequate for
correct operation. This is beneficial
when using the circuit to drive varactor
diodes, since the positive supply rail may
then be increased and the total available
capacitance swing from the varactor be
used, ie so that the maximum total supply
rail for the operational amplifiers is not
exceeded (30 volts for the CA3140).

IC2 is a unity gain non-inverting non-inverting input of IC2 is biased
Max. ievel of sweep,
Maximum set with RV3
positive supply -=- — — —! ;
Both levels
Centre varied with RV4- — — — — —/— — — |- — — adjustable within
0V and + supply rail
Star ; limits.using AV2 & RV3
et win wVE -
ov T = -
Fixed bianking period
Fig 3 The output waveform
MARCH 1985
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ELECTRONIC

LOCK
CIRCUIT

Ithough slightly more complex in

design than circuits using the L87225
keyless lock {C, the electronic lock
shown below is more versatile and
considerably cheaper to build. The lock
isintended for usewith a‘dataentry' type
keypad which has 12 keys and one
common terminal, ie not a matrix type.
These keypads are readily available and
quite inexpensive.

Circuit description

The circuit diagram of the electronic
lock is shown in Figure 1. When the first
digit is pressed the pulse from IC1 pin 3
charges C2 via D1. R6 discharges C2
slowly, providing a time period in which
the next 3 digits must be entered.

The high level on C2 releases bistable
IC2a, IC2b and when the second digitin
the sequence is pressed the bistable
changes state, causing alowon {C2pin 4.
This low is inverted by ICic, thus
releasing bistable IC2c, 1C2d.

The third digit of the sequence puts a
lowon IC2pin11whichsimilarlyreleases
bistable 1C3a, IC3b via IC1d.

Pressing the fourth digit sets bistable
IC3a, IC3b in much the same way, which
in turn sets the output bistable |C3c,
iC3d.

If awrong digit is entered anywhere in
the sequence the whole entry is cleared
by discharging C2 via Tr1. If more than
one key is pressed at one time the whole
entry is again cleared. This is achieved
by monitoring the keyboard current. With

construct this

keypad-entry security

device designed
by AP Dean

discharging C2 via Tr1. Components R11
and C3 prevent operation of the lock
during the time taken to discharge C2.

When the ‘lock’ key is pressed, the low
on IC3 pin 13 causes the output bistable
to change to its reset state.

It may seem at first glance that ICic
and IC1d can be omitted by using the
complementary outputs of the bistables,
but this is not so. If the full truth table for
the bistables (Figure 2) is examined it
can be seenthatahigh will appear on the
Q output when the corresponding input
is made low, irrespective of the state of
the other input.

In our case this would mean the circuit
would operate when just the last digit is
entered.

Construction

All components (except the keypad)
can be mounted on Veroboard or a
purpose made PCB. IC1, 2, 3 are CMOS
and the usual handling precautions
against static should be taken. If prefer-
red, IC holders can be used.

operation R8=1K. The current required
is about 1mA so battery operation is
possible if desired.

The complementary outputs are cap-
able of sinking or sourcing up to 10mA
and so will drive LEDs directly. However
for most applications some buffering
may be necessary.

Selecting a code

The 4 digit code required is preset

simply by connecting to the appropriate
key connections on the keypad.
Note: the 4 digit code must not contain
the same digit used consecutively, eg
1224, since the circuit will accept one
key-press as two entries. The same
number may be used twice elsewhere, eg
1242, but this is not advisable.

If more than 4 digits are required for
the unlock sequence, this can be done
simply by increasing the number of
bistables (each with its own inverter on
the ‘R’ input), the limiting factor being
the number of keys on the keypad.

one key pressed insufficient voltage is The circuit requires a 12V supply,
developed across R8 to turn on Tr2; two  although other supplies can be used with PARTS LIST
or more keys pressed turn Tr2 on, thus the appropriate change in R8, eg for 5V ICs
1IC1,2,3 4011
5 S O—
Fig 2 —o00Q Resistors
Bistable | R1 12K
configuration R2,3, 4,9, 12, 13 10K
agd R5, 10 100K
truth table R6 680K
R7 220R
R8 390R
—oa R11 1K
RO~
Transistors
Tr1, 2 BC109
= R Q N Diodes
0 1 1 0 - Qs set by S going low D1 1N4148
1 1 1 0 - previous state held )
1 0 0 1 - Qs reset by R going low Capacitors
0 0 1 1 - unstable state 8; 3 lu7F .
A
NOTE: Q output is high whenever S is taken low, irrespective of state of R input Ca 0.1uF
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Unused keys

Keybhoard common

—o012V
R1
12k RS " %mo
10k 100k
Kevesd ook (> 11 1IC2 Ic3
pin14 pini14 pini4 ()
1st digit €1 1u 1 3 D1 R7 e on
— .D >t \4\24\'{‘ 1 1c2  I1c3
+V 2 A8 iﬁcz " R11 T2 RS pin7?7 pin? pin?
o o . r
p—O R2 680k 4-7u 1IC1b ?
1k 390R
2nd digit l
—0 O— > ov
—o0 o4
—0 01 +V
R3
10k
3rd digit
r——o O —— al Tha
p—O0  O-eg
12
r—-c O v
R4
10k + VvV o—q
4thdigit +
R g l c3
Tu
54 R12 470k s 0
1C3¢ oOutput 1
- «Low when locked)
e R13
10k
12 11
s o ‘Lock’ 1IC3d —~oOutput 2
58 - ¢ High when locked}
13

Flg 1 Circuit diagram
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I-PAK BARGAINS

HIGH QUALITY MODULES FOR
STEREO, MONO & OTHER
AUDIO EQUIPMENT

Audio Amplifiers

POWER D/P  MAX SUP
RMS. VOLTAGE
10 Watts
25 Watts
35 Watts
50 Watts

125 Watts

Stabilised Power Supplies —

0/No. PRICE

Output current 2.5 Amps
AC Input
4048V
50-55V
60-65V

Mono Pre-Amplifiers - Dperating Vtg. 40-65V
0/No Price
MM 100 Suitable for Disco Mixer jal¥:]
MM 100G Suitable for Guitar Pre-Amp

Mixer f1475

Magnetic Cartridge Pre-Amplifier
0/No. MPA30 Sup Vtg. 20-30V Price £429
Monographic Equaliser

GE 100 MKIl 10 Channel DUR PRICE ONLY £20.00

Full Specifications and Data available on request
Please send self-addressed envelope

OPTO 7-Segment Displays
Brand new 1st Quality
LITRONIX DL 707R 14-pin

Red 0.3° Common Anode Oisplay 0-9 wrth right
hand decimal point TTL compatible. 5v DC Sup-
ply. Data supplied.

{60p each}
(30p each)
{40p each)
(35p each)
{30p each)

5 pieces

10 pieces
50 pieces
100 pieces
1,000 pieces

THE MORE YOU BUY
THE LESS YOU PAY

BI-PAK'S OPTO SPECIAL

A selection of large and small sized LED’s
in various shapes, sizes & colours, togeth-
er with 7 Segment Displays both anode &
cathode plus photo transistors emitters
and detectors. Cadmium Cell ORP12 and
Germ. photo transistor 0CP71 included. In
all a total of 25 Opto pieces valued over

£12 Normal Price
\ Order No. VP57
Our Super Value
% Price Just
£5.00

DIGITAL VOLT METER MODULE

3 x 7 segment displays Bass Circuit.

0-2v+ instructions provided to

\ extend voltage & current ranges.
Dperating vottage 9/12v. Typ

Power Consumption 50mA.

0/No. VP93 Once only price
£995

SINGLE SIDED FIBREGLASS
BOARD

Order NoPieces  Size Sq. Ins. Price
FB1 4 9 x 2% 100

FB2 3 11 x3 100

FB3 4 13 x3 1%
DOUBLE SIDED FIBREGLASS
FBOARD
B4 2

14 x 4 10 £200

EDGE CONNECTORS
50-way X 2.1 pitch Edge Connector {Gold)
{0/No. AMP163279 2) £120 each. £50 per 50 off

PICK-UP COIL

Large telephane pick-up cail for high
sensitivity. Suction pad 10 stick to tele-
phone. 30cm lead to 3.5 jack plug. Con-
nects direct to cassette recorder. Oims:

Tmmidial X 17
sucker 0/No. YP87 £100
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VALUE PACKS

Qty Description
300 Assorted Resistors Mixed Types

Carbon Resistors 4-'2 Watt Pre-Formed

4 Watt Min Carbon Resistors Mixed

12 Wan Resistors 100 ohm-1M Mixed

Assorted Capacitors All Types
200 Ceramic Caps Miniature - Mixed
Mixed Ceramics Disc. 1pf - 56pt
Mixed Ceramic Disc. 68pf - .015pt
Assorted Polyester/Potystyrene Caps
C280 Type Caps Metal Foil Mixed
Electrolytics - All Sorts
Bead Type Polystyrene Min Caps
Silver Mica Caps Ass. 5.6pf - 150pt
Sitver Mica Caps Ass. 180pt - 4700pt
01uF 250v Min. layer metallised Polyester Capacitors
W:rewound Res. 3W (avg) Ass. 1 ohm - 12K
Metres PVC Covered Single Strand Wire Mixed
Colours
Metres PVC Covered Mutti Strand Wire Mixed Colours
Metres PVC Singte/Mutti Strand Hook-Up Wire Mixed
Rocker Switches 5 Amp 240v
2’ High Bright RED LED's in plastic encapsulation farge
area light source
Sq. inches Total, Copper Clad Board Mixed Sizes
Assorted Shder Pots Mixed Values
Shider Pots. 40 mm 22K 5 x Log. 5 x Lin
Shder Pots. 40 mm 47K 5 x Log. § x Lin
Small 125" Red LED's
Large .2” Red LED'S
Rectanguiar .2° RED LED'S
Ass, Zener Diodes 250mW - 2W Mixed Vits. Coded
Ass. 10W Zener Diodes Mixed Vits. Coded
§ Amp SCR's TD-66 50-400v Coded
3 Amp SCR's TD-66 Up To 400v Uncoded
Sil. Diodes Switching Like IN4148 DO-35
Sil. Diodes Gen. Purpose Like DA200/BAX13/16
1 Amp IN400C Series Sit. Diodes Uncoded All Good
Black Instrument Type Knobs With Pointer V4" Std
Black Heatsinks To Fit TD-3, TD-220 Ready Drilied
Power-Fin Heatsinks 2 x 10-3 2 x TD-66 Size
BC107/8-Type NPN Transistors Good Gen. Purpose
Uncoded
BC177/8 Type PNP Transistors Good Gen. Purpose
Uncoded
Silicon Power Trans. Similar 2N3055 Uncoded
Precision Resistors. 2-1% tol.
1N4002 Sil. Rects. 1A 100v preformed pitch
40A Power Rectitiers Silicon TD48 300PIV
BY187 12KV Sil. Diodes in carriers 2.5mA
100K tin Multi-turn pots ideal vari cap tuning
Assorted pots. inc. Dual & Switched types
Solid Tantalum Caps. Mixed Values

£88 ZLLRELILZ

—o

£ 8"5°8yyy

=)

b F=Raldhal - -4

OPTICALLY COUPLED MODULES
1 pair SD1/131 Consisting 1 x LS600 Silicon Light Sensor & 1x Matched
Gallium Arsenide Light Source - Type TIL23, on ready mounted fibre
glass board. Including Data.
BI-PAK Price ONLY £0.60 pr.
Ideal Alarm projects etc. O/No. VP147.

LED DISPLAYS

RED 7 Seg. CC 14mm x 7.5mm RDP FND353
GREEN 7 Seg. CA 6" LDP XAN6520

RED 7 Seg. CC 6" LDP XANG340

RED Over-flow 6”3 x CA 3 x CC 663050
GREEN Over-flow 6" CA XANB530

RED 7 Seg. CA 3" XAN3061

DUAL RED 7 Seg. 5" CA DL527 DPR

VP137 DUAL RED 7 Seg. 51" CA DL727 DPR .
VP18 20 Assorted LED Displays ~ Dur mix with Data £5.00
RDP = Right Hand Decimal Point CC = Common Cathode
LDP = Left Hand Decimal Point CA = Common Anode

ANTENNA SWITCH 2 and 3 WAY
Co-axial switch for one transceiver to two
antennae oF one antenna 1o two transceivers.
Dims: 86 % 55 x 32mm {Body).
0/No. VP 113 £4.50
As above but 3-way.
O/No. VP 114

VPI130
VP131
VP132
VP133
VP134
VP135
VP136

£4.75

PASS FILTER/'SUPPRESSOR
CB/TV. High pass filter. Reduces unwanted
signals picked up by antenna, Oims: 45 x 25
x 17mm. O/No. VP 115 45p

LOW PASS FILTER
Designed to reduce harmonics A T
on the VHS and TV band.
Cut-off frequency: 30MHz.
V.SWR.: Less than 1210 1.
Insertion loss: —0.2dB @ 27MHz.
Impedance: 50 ohms
Dims: 80 x 55 x 40mm.

TRANSISTOR PACKS
BC183B Sil. Trans. NPN 30v 200mA Hfe240+ TOS92
BC171B Sil. Trans. NPN 45v 100mA Hfe240+ TO92
TIS90 Sil. Trans. NPN 40v 400mA Hfe100+ TO92
TIS91 Sil. Trans. PNP 40v 400mA Hfe100+ TO92
MPSABE Sit. Trans. PNP 80v 800mA Hfe50+ T0O92
BF595 Sil. Trans. NPN eqvt. BF184 H.F. TO92
BF495 Sil. Trans. NPN eqvt. BF173 H.F. TO92
ZTX500 Series Sil. Trans. PNP Plastic
ZTX107 Sil. Trans. NPN eqvt. BC107 Plastic
ZTX108 Sil. Trans. NPN eqvt. BC108 Plastic
£5024 Sil. Trans. PNP eqvt. BC214L TQ92
BC183L Sil. Trans. NPN 30v 200mA TO92
SJES451 Sil. Power Trans. NPN 80v 4A Hfe20+
NPN/PNP pairs Sil. Power Trans. like SJE5451
2N6289 Sil. Power Trans. NPN 40v 40w 7A Hfe30+
BFT33 NPN Sil. Trans. 80v 5A Hfe50-200 TO39
BFT34 NPN Sil. Trans. 100v 5A Hfe50-200 TO39
BUY69C NPN TO3 VCB 500 10A 100w Hfel5+
BC478 eqvt. BCY71 PNP Sil. Trans. TO18
BXS21 eqvt. BC334 NPN Sil. Trans. 80v 50mA TO18
Assorted Power Trans. NPN/PNP Coded & Data
BF355 NPN TO-39 Sil. Trans. eqvt. BF258 225v 100mA
SM1502 PNP TO39 Sil. Trans. 100v 100mA Hfe100+

TRANSISTORS
Silicon NPN Transistors. AH 100  Silicon PNP Transistors. Al Per-
Perfect. Coded Mixed. Types fect Coded. Mixed. Types With
Wwith Data And Eqvt. Sheet No Data and Egvt. Sheet. No Rejects.
Rejects. Fantasic Value. O/No. Real Value.
BP38 £3.00 O/No. 8P39

The best known Power Transmitter in
the world 2N3055 NPN 116W.
QOur Bi-Pak Special Offer Price.
10 off 50 off

£3.50

£3.00

BD312 COMPLIMENTARY PNP POWER
TRANSISTORS TO 2N3055. Equivalent
MJ2955 BD312 TO3. Special Price £0.70
each. 10 off £6.50

100 off

£16.00 £30.00

SEMICONDUCTORS FROM AROUND THE WORLD
100 A collection of Transistors, Diodes, Rectifiers & Bridges, SCRs, Triacs, |.C.s
& Opto’s all of which are current every day useable devices. Guaranteed Value

Over £10 Normal Retail Price. Data etc. in every pack. Order No. VP56
Our Price £4.00

TRANSISTOR CLEARANCE
100 All Sorts Transistors. A mixed bag NPN-PNP Silicon & Germ. Mainly
Uncoded You To Sort Pack includes instructions for making Simple
Transistor Tester, Super Value.
Order No. VP60. £1.00

150 De-soldered Silicon Transistors from boards 10mm leads all good. O/No.
VP173 £1.00

TEC A S B O THE ELECTRONIC COMPONENTS AND
SEMICONDUCTOR BARGAIN
OF THE YEAR!
This collection of Components and Semiconductors for tne hobbyist is probably
the most value-packed selection ever offered, it consists of Resistors, carbon
and wirewound of various values. Capacitors: All types, sorts and sizes
including electrolytics. Potentiometers — single, dual, slider and preset. Switch-
es, Fuses, Heatsinks, Wire, P.C.B. Board, Plugs, Sockets etc., PLUS a selection of
Semiconductors for everyday use in popular Hobby Projects. These include:
SCR'’s, Diodes, Rectifiers, Triacs & Bridges as well as a first class .
mix of Transistors and I.C.'s. In al!, we estimate the value of this in 'ust
current retail catalogues to be over £25! So, help yourself to a
great surprise and order a Box TODAY - ONLY at BI-PAK. £7 00
Remempber, stocks are limited so hurry! You can call us on 0920 ‘
3182/3442 and order with your Barclaycard or Access Card — 24hr Answerphone
Service NOW. Order No. VP 85.

ANTENNA COUPLER
Transceiver/car radio antenna coupter. With
co-axial cables. One co-axial terminates in
antenna plug and the other in PL269 plug.
Dims: 67 x 46 x 30mm.

£2.00

O/No. VP 117

RSE KEYS
o Well designed beginners key.
Fully adjustable. Dims: Base
82mm X 45mm.
O/No. VP 122. £1.85

POWER SUPPLY
OUR PRICE £3.75
Power supply fits directly into
13 amp socket. Fused for safety.
Polarity reversing socket. Volt-
age switch. Lead with multi
plug input — 240v AC 50Hz Out-
put -3 456759 & 12v DC.
Rating 300ma MwW88.

ELECTRONIC SIREN 12v DC
Red plastic case with
adjustable fixing brack-

et. Emits high-pitched
wailing note of varying
pitch — 100 cycles per
minute.

Dims: 90mmidia)
60mm{depth)

Power: 12v DC

Our Price: £5.50

O/No. VP 116

IC BARGAINS

40 Assorted TTL CMOS INTEGRATED CIRCUITS 74 Series & CD4000

Series

Book & Sheets included. 40 Pieces {Dur Mix) £4.00

— All new Gates. Fiip-Flops - MSI etc. GREAT VALUE Data
0/No. UP40

Send your orders to Oept RE3 Bi-PAK PO BOX 6 WARE, HERTS

SHOP AT 3 BALDOCK ST. WARL, HERTS

TERMS CASH WITH ORDER. SAME DAY DESPATCH, ACCESS,
BARCLAYCARD ALSO ACCEPTED. TEL {0920) 3182, GIRO 388 7006
ADD 15% VAT AND 75p PER ORDER POSTAGE AND PACKING

TAPE RECORDER SWITCH
Unit to control motor of tape
recorder. 1.8m cord and 2.5mm plug
attached. On/Off switch. Dims: 55 X

(LEARN A LINGO)
PILLOW SPEAKER

Slim under pillow unit. 80ohms K
2" speaker. 1.5m lead with
3.5mm mono jack plug. Black,

20 x 20mm.
£1.00

Dims: 65(dia) x 17mm. O/No.
O/No. VP 127 )

Use your credit card. Ring us on Ware 3182 NOW
and get your order even faster. Goods normally
sent 2nd Class Mail.

Remember you must add VAT at 15% to your order.
Total Postage add £1.00 per Total order.

-~

MARCH 1985



TOOLTRONICS

MINIATURE TOOLS

PRECISION
JEWELLERS' TOOLS

Rustproof Tempered Handles and Blades. Chrome
Plated Handies Swivel Heads for use on Precision
work

5T21 SCREWDRIVER SET

6 precision screwdnvers in innged plastic case
Sizes - 0.8, 1.4,2.24, 29 and 3.8mm £1.75

5731 NUT DRIVER SET
S precision nut drivers in hinged plastic case with
turming rod Sizes - 3,3.5,4.45and5mm  £1.75

5T41 TOOL SET

5 precision nstruments it hinged plastic case
Crosspoint {Philips) screwdnivers - HO and H1 Hex
key wrenches Swzes - 1.5 2 and 25mm  £1.75

5751 WRENCH SET

5 precision wrenches in hinged plastic case Sizes
4,45 5 55 and 6mm 1.75

SIGNAL INJECTOR

Simple push button operation. Oscillates at
700-1kHz with harmonics to 30MHz 1 4V pip
output Impedance 1002 ideal for trouble
shooting with audio equipment One “AA"

penhght battery supplied. O/No VP96 £2_5o

LOGIC PROBE —-
-
Automeatic levelling. White LED indication
Minimum width of measuring pulse 30 millisecs
Maximum input frequency 10MHz
Inpul impedance 100k}
Power consumption 40mA maximum
Power supply 45-18Vvdc

ORDER No vre7 £10.50
CURRENT/POL CHECKER

Heavy duty test prods with built-in indtcators.
for testing potarity indicates whether ac ordc

3.5V 0 400V ome vees £3.

~

Universal tester wnlh ceramic buzzer. Tests
diodes, t
continuty. One * AA penlight battery
included

Test current

Test volage
Response range
Max voltage
Internal resistance
Length

Max 2uA
1.2

90k0) £5.00

135mm O/No VP99
——==CIRCUIT
5 TESTER

-t TS

D.C. continuity tester for cirtuit checking on

all low voltage equipment and components.

Diode checking also possible Takes two AA

batteries. 90¢m lead has crocodile clip. Body

length 145mm. O/No. VP10 75 5

MINIATURE VICE
Miniature plastic and metal
vice with strong suction base
for portabibty. Single action
to secure or release suction
Plastic jaws with rubber pads
20mm wide, open out to
40mm. Dims 85 ~ 65 ~
80mm approx.

FANTASTIC VALUE

Steel tapes in sturdy ABS plastic case. Silk
wrist strap. These yellow coated convex tapes
have inch and metric graduations Automatic
push-button return. 2m long ~ 13mm wide.

MARCH 1985

13 PIECE TOOL KIT AND CASE

13-piece 100l set housed n
attractive moulded plastic
case with clear shdmg cover
@ 1 off 5 smpe nose “radio”
pl* "rs with side cutters @ 1
off 412" side cutters @ 1 off
412" end cutters @ 2 off hex
“Allen” key drivers 2mm and
25mm, 2 off cross-pownt
“Phidips”* drivers No. 0 and
No. 1 {with tommy bar) @ 6
off precision screwdrivers
i Sizes from Immto 35mm @

Miniature round nose cutters — insulated
handies 42 inch tength. Order No. YO43.

Miniature Jong nose pliers — msulated
handles 512 inch length.
Order No. YO44.

Miniature bend nose pliers
- jnsulated handles

52 inch length.

Order No. YO45.

Miniature end nippers
—insulated handles 42 inch
fength. Order No. YO46.

s
Miniature snipe nose pllers with
side cutter and sorrated jaws —

insulated handles 5 inch length.
Order No YO42.

ALL AT £1.55 each

ANTEX SOLDERING IROI’}ISE

£5.40
£5.30
£5.20

25 watt 193!
17 watt 1972
15 watt 1948
ANTEX ST4 IRON STAND
Chromium plated steel spring
base insulated, with wiper pad
O/No. 1939 £1.75
PORTABLE SOLDERING IRON
12vit. 25 watt. Works from car battery 2
core cable with heavy duty croc clips.
O/No 1971 £5.60
Ifeal outdoor motorst, boat, caravan
owaer. SK1 SOLDERING KiT - for
miniature work. Kit consists of 1-15w
iron {C240) 3brts: 332", %/32°, /16 Solder
& heat shunt + Booklet “How to Solder”
Q/No 1938 £8.00

THE THIRD AND FOURTH HAND

you always need but

have never got unhl now

Ttis helpful unit, with rod

mounted hornzontally on

heavy base. crocodile chps

attached to rob

ends Six bail &

socket joints give

infinite variations

and posstions through

360 also avatabie

attached to rod, 1 212" dia

magnifier giving 25 -

magnitication. Helping hand

unit available with magnifier as
iHustrated

ORDER NO. T402 £5.50

Without magnifier ORDER NO T400 £4.75

UNIVERSAL STAND
A combined Third & Fourth Hand with
magnifier and Soldering fron Stand, ali in one
unit. A must for all who solder and need hands
free! O/No. 403 £5.50

BI-PAK SOLDER-
DESOLDER KIT

Kit comprises: O/No Vi

1 High Quality 25 Wan

General Purpose

Lightweight Soldering

lron 240v mawns inci

316" {4 7mm} bt 1

Quality Desoldering Pump

High Suction with automatic
ejection. Knurled anti-corrosive
casing and Teflon nozzie 1.5 metres
of De-Soldering braid on plastic
dispenser 2 yds {1 83mm) Resin
Cored Solder on Card. 1 Heat Shunt
too tweezer Type

Total Retanl Value over £12.00

our speciaL kit price £9.95

AUTOMATIC WIRE STRIPPER
Wil clamp 5 different sizes of wire, strip and
remove the insulation in one singfe operation
Accepts wires of dia., 1mm, 1.6mm, 2mm, 2 6mm
and 3 2mm. Has hardened steel cutting surfaces,
spring loaded insulated handles.

O/No 1997 £5.45

- i plastic

FLEXY DRIVER

A flexible shaft screwdriver for those
awkward 1o get at screws. Overall length 834
inch. Order No FS-1 Flat blade 4mm FS-2
Cross point No. 1 £1.75 each.

GRIP DRIVER
8 inch iong screwdriver with spring ioade:
grnp on and to hold screws m position while
reaching into those difficult places
Order No. SD-1 Flat blade 4nvm
SD-2 Cross point No 0 £1.20
each.

BA BOX SPANNER SET
Contains one of each size. OBA, 2BA. 4BA. 6BA.
8BA Fixed Chrome Vanadiwm Steel Shaft in
Plastic Handle O/No 2057 £4.00

DESOLDERING PUMP
High suction pump with anti-corrosive casing &
Teflon nozzie O/No 1936 £4.50
Spate nozzte. O/No 1937 SO0p

CRIMPING SET A camping toot set
consisting of a cnmping too! suitable tor insulated
terminals. Supphied with 34 assorted ternunals in
a plastic tray with hinged, transparent hd

O/No 1966 £3.75

PICK-UP TOOL

Spring-ioaded “Pearl grip” pick-up tool for smalt
components Four fingers extend to 14mm cha ,
when plunger is pressed and close up when
retracted Chrome metal. Pocket clip

O/No. VP133 £1.75

IC EXTRACTION TOOL
1C Extraction 1s made relatively easy with this tool
The 1C 15 held by specially designed teeth
O/No 2015 SOp

MAINS NEON TESTER/DRIVER
Has strong transparent handle with insutaied
screwdriver blade & pen (vperockel chp - rated at
500v max. Length 140mm {5'2')
0O/No. 2016 55p

SUB-BOX

A neat swivelling disc provides
close tolerance substitution
resistors of 36 preferred values
from 5 ohms to 1Kohm Simply
fix chips nto circuit and swivel
until optimum result is achieved
O/No VP112 £4.75

BATTERY TESTER

Tests all types of battery including

standard, NICAD, Alkaline, etc. Takes

all standard sizes inciuding 6V

tantern batteries and walch/

hearing aid cells. Also tests fuses

and lamps by means of internal

9V (PP3) battery. Can also be

used to recharge NICAD

battenies by means of external

312V d.c. power supply (not

included). Dims 185 - 103 -

Fult instructions provided 30mm {approx }
O/No. VP10T £7.00 " -

POWER SUPPLY

Power supply fits directly into

13 amp socket. Fused for

safety. Polarity reversing

socket Voltage switch. Lead

with multi plug input - 240V

AC 50Hz, Output - 3. 4, 5. 6.

75,9 & 12v DC Rating -

300ma MW88 O/No 137 ONLY £3.75

Send your orders to DeptiRE3BI-PAK PO BOX & WARE, HERTS
SHOP AT 3 BALDOCK ST. WARE, HERTS
TERMS CASH WITH ORDER, SAME DAY DESPATCH, ACCESS,
BARCLAYCARD ALSO ACCEPTED. TEL (0920) 3182, GIRD 388 7006
ADD 15% VAT AND 75p PER ORDER POSTAGE AND PACKING

BRAND NEW LCD
DISPLAY MULTITESTER
RE 188m
LCD 10 MEGOHM INPUT IMPEDANCE
312 digit * 16 ranges pius hFE test facility for
PNP and NPN transistors * Auto 2ero. auto
polarity * Single-handed, push-button operation
* Over range indication * 12 Smm {12 inch) large
LCD readout * Diode check * Fast vircint
protection * Test Jeads, battery and mstrictions
inchuded
Max indicatiun 1999 or 1999
Potarity mdhcation Negative ondy

Positive readings appear

without - sign
Input impedance 10 Meyobms
Zero adjust Automatic
Sampling ime 250 mihiseconds
Temperature range 5Ct0 50 C
Power Supply 1 - PP3 or eqrnvalent 9V

battery
Consumption 20mwW
Sue 155 - 88 - 31mm 7[‘\5
RANGES
DC Voltage 0-200my 5
0-2.20-200-1000V Acc 08"
AC Voltage 0-200 1000V g

Acc. 12" DC Current 0-200uA
0-2.20.200mA. 0 10A Acc 12"
Resistance 0-2-20-200k ohms
0-2 Megohms Ace. 17

BI-PAK VERY LOWEST PRICE

£45.00 ...
Leather case for 188m £2.50 eAcH

LS I I

MULTITESTER

1,000 opv including test Jeads &
Battery

0 15-150 500 1,000
0 15 150 500 1.000

AC voits
DC vutts
0 tma 150ma

G025 K ohms

DC currents

Resistance
100 K ohms.

Oums - 90 - 61 - 30mn

0/No. 1322 our PRicE £6.80 onwy

HT320 MULTITESTER

Facilities for testing transistors.
Mirror Scale. leads and batts
SPEC
DC volt
AC Vot
DC Volt

20.0000 PV

8.0000PV

0:01-0 525

1050250

1000v

0-10 50-250

1000v

BC Current. 0-500A
25mA
25mA-0 25A

Resistance. 2K-20K.2M 20M Ohins

AF Qutput 104B to - 22dB lor

{dB) 10v AC
As a Trans Tester tests Leakage
Current ticeo), DC Current,
Amphfication, Factor (Hie)

Dims 146 95 - S5mm

Order No. 1323 £15.40

AC Von

BI-PAK PCB ETCHANT
AND DRILL KIT
Complete PCB Kit compnises
1 Expo Mini Drill 10,000RPM
12V d ¢ el 3 coliets &
3 - Twist Bits
1 Sheet PCB Transters 210mm
150rnm
1 Erch Resist Pen
1 '2ib pack FERRIC CHLORIDE
crystals
3 sheets copped clad bodrd R
2 sheets Fibreglass copper clad board
Full instructions for making your
own PCB boards
Retail Value over £15.00
ORDER NO VP81
OUR Bi-PAK SPECIAL KIT PRICE

£9.9
RATCHET SCREWDRIVER KIT

Compnses 2 standard screwdnver blades 5 &
7mm size 2 cross point size 4 & 6 1 Ratchet
handle 5-1n-1 Kit O/No 3298 £1.45 each.

Use your credit card Ring us on Ware 3182
NOW and get your order sven faster. Goods
normaify sent 2nd Class Mail.

Remember you must sdd VAT st 19% 10 your
Total order

Postege add 75p per Towl order
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n last month's edition of Data File we

took a detailed look at the theory and
practical applications of the LM3914-
series of LED bar-graph driver ICs, and
concluded by taking a brief look at
7-segment display systems.

In this edition of ‘The File’ we take a
more detailed look at 7-segment display
driving techniques and at practical
‘driver’ devices and circuitry.

Display latching

Last month we gave a brief introduc-
tion to 7-segment displays and to simple
BCD-to-7-segment decoder/driver ICs
that can be used to activate such
displays. Figure 1 shows how three sets
of these ICs/dispiays can be used in
conjunction with a trio of decade
counters to make a simple digital-
readout ‘frequency’ meter.

Here, the amplified external ‘fre-
quency’ signal is fed to the input of the
series-connected counters via one
terminal of a2-input AND gate, which has
its other (‘gate’) input waveform derived
from a built-in ‘timebase’ generator. The
operating sequence of the circuit is as
follows.

When the timebase ‘gate’ input signal
is low, the AND gate is closed and no
input signals reach the counters. At the
moment that the timebase gate signal
switches high, a brief ‘reset’ pulse is fed
to all three counters, setting them all to
zero count. Simultaneously, the input
gate opens and remains open for a
period of precisely one second, during
which time the input-frequency pulses
are summed by the counters. At the end
of theone second period, the gate closes
as the timebase gate signal goes low
again, thus ending the count and
enabling the dispiays to give a steady
reading of the total pulse count, and
hence frequency. The whole process
then repeats one second later, when the
timebase gate signal again goes high.

The simple system described above
suffers from a major defect, in that the
display becomes a ‘blur' during the
actual counting period, becoming stable
and readable only when each count is
complete and the input gate is closed.
This ‘blur-and-read’ type of display is
very annoying to watch.

Figure 2shows an improved frequency
meter circuit that does not suffer from
this defect. Here, a 4-bit data latch is
wired between the output of each
counter and the input of its decod-
er/driver IC. This circuit operates as
follows.

At the moment that the timebase gate
signal goes high areset pulse is fed to all
counters, setting them to zero. Simul-
taneously, the input gate is opened and
the counters then start to sum the input
signal pulses. This count continues for
precisely one second, and during this
period the 4-bit latches prevent the
counter output signals from reaching the

Ray Marston takes an in-depth look at
7-segment driver techniques and circuits
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Fig 1 Simple digital ‘frequency’ meter circuit
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Fig 2 Improved digital ‘frequency’ meter circuit
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display drivers. The display thus remains
stable during this period. At the end of
the one second count period, however, a
brief ‘latch enable’ pulse is fed to all
latches, and the instantaneous BCD
outputs of each counter are latched into
‘memory’ and thence fed to the display
via the decoder/driver ICs. This causes
the display to give a steady readingofthe
total pulse count, and thus the input
signal frequency. A few moments later
the sequence repeats again, with the
counters resetting and then counting the
input frequency pulses for one second,
and so on.

~raed-

RN

a1
H

Latch o ¢ |

enable H

(LE}

Gate

-1

Wavetorms
from 'Timebase’
generator

The Figure 2 circuit thus generates a
stable display that is updated once per
second. In practice, the actual count
period of this and the Figure 1circuitcan
be made any decade muitiple or submul-
tiple of one second, provided that the
output display is suitably scaied. Note
that in practice a number of decod-
er/driver ICs are available with built-in
4-bit data latches.

Muttiplexing

Note from the Figure 1 & 2 circuits that
a total of at least 21 connections must be
made between the IC circuitry and the 7-

S ——

T —

Se— o

——
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Fig 3 Method of multiplexing a 3-digit common-cathode LED display
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Fig 4 Realistic implementation of the multiplexing technique in a 3-digit frequency meter

Fig 5 4-digit
o counter circuit

segment displays of a 3-digit readout
unit. Atotal of atleast 70 connections are
needed if a 10-digit display is used. In
practice, the number of |C-to-display
connections can be greatly reduced by
using a technique known as ‘multiplex-
ing’. This technique can be understood
with the aid of Figures 3 and 4.

Figure 3 shows how each digit of a
3-digitcommon-cathode LED display can
be individually activated, using a total of
only 10 external connections; the cir-
cuitry to the left of the dotted line should
be regarded as ‘electronic’, and to the
right of the line as ‘display’ circuitry.

1.988

Fig 6 32-digit DVM

In the display, all ‘a’ segments are
connected together, as are all the other
(‘b"to‘g’) sets of segments, so that a total
of only seven external ‘a’ to ‘g’ connec-
tions are made to the display, irrespec-
tive of the number of ‘digits’ used. Note,
however, that none of the 7-segment
displays are influenced by signals on
these ‘segment’ wires uniess the display
is enabled by tying its ‘common’ terminal
to ground. In Figure 3 this is achieved by
activating switching transistors Tr1 to
Tr3 via suitable external signals, which
require the use of one additional
connecting wire per display digit.

Note in Figure 3 that three different
sets of ‘segment’ data can be selected
via switch S1a, and that any one of the
three display digits can be selected via
S1b and Tri1-Tr3. These switches are
ganged together and provide the actual
‘multiplexer’ action, and should be
regarded as fast-acting electronic
switches that repeatedly switch through
positions ‘1", ‘2" and ‘3. The operating
sequence of the circuit is as follows.

Assume initially that the switch is in
position ‘1. Under this condition S1a
selects segment data ‘A,4, and S1b
activates display 1via Tr1, so that display
1 shows the number ‘3". A few moments
later, the switch jumps to position ‘2,
selecting segmentdata ‘B,.;' and activat-
ing display 2 via Tr2, so that display 2
shows the number '2'. A few moments
later, the switch jumps to position ‘3’,
causing display 3 to show the number ‘7.
After this the whole process starts to
repeat again, and so on ad infinitum.

In practice dozens of such sequences
occur each second, so the eye does not
see the displays as being turned on and
off, but sees each of them as a steady
display with the trio apparently showing
the steady number ‘'327', or whatever
other number is dictated by the segment
data.

Figure 4 shows a more realistic
implementation of the ‘multiplexing’
(MUX) technique, as applied to a 3-digit
frequency meter. Note in this case that
the multiplexer is interposed between
the outputs of the three BCD ‘data’
latches and the input of a display-driving
BCD-to-7-segment decoder/driver iC.

This technique has two major advan-
tages. First, it calls for the use of only a
single decoder/driver IC, irrespective of
the number of readout digits used.
Second, it calls for the use of a
multiplexer incorporating only five
ganged 3-way sequencing switches (one
for the ‘control’ data, four for the BCD-
segment data), rather than the eight
ganged 3-way switches called for in the
earlier (Figure 3) system.

In practice, all of the counting, latch-
ing, multiplexing, decoding, timing and
display-driving circuitry of Figure 4 (and
a great deal more) can easily be
incorporated in a single LSl (large scale
integration) chip which needs only 20 or
so pins to make all necessary connec-
tions to the power supply, displays,
inputs, etc.

Thus, a complete 4-digit counter can
be impiemented using a dedicated IC in
acircuitsuch asthatshownin Figure5, or
a '3%-digit’ DVM (digital voltmeter) can
be implemented using a circuit such as
that shown in Figure 6.

Ripple blanking

If the basic 4-digit circuit of Figure 5is
used to measure a count of ‘27, it will
actually give a reading of ‘0027’, unless
steps are taken to provide automatic
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suppression of the two (unwanted)
leading zeros. Similarly, if the 3'2-digit
circuit of Figure 6is used to measure ‘0.1’
volts, it will actually give a dishlay of
'0.100' volts, unless steps are ta en to
provide automatic suppression of the
two (unwanted) trailing zeros.

Practice

In practice, automatic blanking of
leading and/or trailing zeros can be
obtained by using a ‘ripple blanking’
technique, as illustrated in Figures 7and
8. In these diagrams, each decod-
er/driver IC has a BCD input and a 7-
segment output, and is provided with
‘ripple blanking’ input (RBI) and output
(RBO) terminals. If we assume that these
terminals are ‘active high’ they have the
following characteristics.

If the RBI terminal is held low (at logic
0), the 7-segment outputs of the IC are
enabled, but the RBO terminal is dis-
abled (held low). If the RBI terminal is
biased high (logic 1), the 7-segment
outputs become disabied in the pre-
sence of a BCD ‘0000’ input (= decimal
zero), and the RBO output goes high
underthe same condition. Thus, the RBO
terminal is normally low, and goes high
onlyifaBCD ‘0000’ input is present atthe
same time as the RBI terminal is high.
With these characteristics in mind, refer
now to Figures 7 and 8.

Figure 7 shows the ripple blanking
technique used to provide leading-zero
suppression in a 4-digit display that is
reading a count of ‘207". Here, the RBI
input of the ‘thousands’ or most signifi-
cant digit (MSD) decoder/driver is tied
high, so this display is automatically
blankedinthe presence of a‘zero’, under
which condition the RBO terminal is
high. Consequently, the RBI terminal of
the ‘hundreds’ IC is high, the digit reads
‘2', and the RBO terminal is low. The RBI
input of the ‘tens’ unit is low, so this digit
reads ‘0’ and its RBO output is low. The
least significant digit is that of the ‘units’
readout, and this does not require zero
suppression; consequently, its RBI
terminal is grounded and it reads ‘7’. The
display thus gives a total reading of ‘207",

Note in the Figure 7 ‘leading zero
suppression’ circuit that ripple blanking
feedback is applied ‘backwards’, from
the MSD to the LSD.

Figure 8 shows how trailing zero
suppression can be obtained by rever-
sing the direction of feedback, from the
LSD to the MSD. Thus, when an input of
‘1.1" volts is fed to this circuit the LSD is
bianked, since its BCD input is ‘0000’ and
its RBI input is high: its RBO terminal is
high under this condition, so the ‘100ths’
digitis also blanked in the presence of a
‘0000’ BCD input.

Practical decoder/driver ICs are often
(but not always) provided with ripple
blanking input and output terminals.
Often, these terminals are ‘active low’. If
adecoder/driver ICdoes notincorporate

BCD outputs trom decade counter

Decoder/
driver }C¥

AL
—
11l L LI
¥+ it e o=/
RBI RBOJ RBJ RBO|

R8I RBO

IUL

"Thousands’
{Ms0D)

¥* See text

3
L
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- K3
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Fig 7 Leading zero suppression in a 4-digit counter
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Fig 8 Trailing zero suppression in a 3Vvz-digit DVM readout

BCco
input

driver)

Fig 9 DIY ‘ripple blanking’ logic
(active high type)

integral ripple blanking logic, it can
usually be obtained by adding external
logic circuitry similar to that shown in
Figure 9, with the RBO terminal con-
nected to the ‘blanking’ input pin of the
decoder/driver IC.

In Figure 9(an ‘active high’ circuit), the
output of the 4-input NOR gate goes high
only in the presence of a ‘0000 BCD
input, and the RBO output goes high only
if the ‘decimal zero’ input is present at
the same time as RBI is biased high.

Practical decoder/driver ICs
Practical decoder/driver ICs are avail-

RBO
{To blanking input
terminal ot decoder/

Decoder/ Decoder/
driver IC driver 1C¥ v+
RBO RBI RBO RBI [
‘100 ths’ ‘1000ths’
(LsD)
B41 O 18-Vee
BCD
inputs| ¢ 4 -
Lamp
test -9
Bl/RBO -a
7-ssgment
R8I b outputs
D+ p-c
BCD
inputs{ 4 4 b-d
GND-8 o=

Fig 10 Pin designations of the 7447 series ICs

able in both TTL and CMOS forms. Some
of these devices have integral ripple
blanking facilities, others have built-in
datalatches, and a few even have built-in
decade counter stages, etc.

Let’s look at a few of the most popular
of these devices.

The 7447A and 7448

These 7-segment decoder/driver ICs
are members of the standard TTL family.
They are also available in ‘LS’ form under
the designations 74LS47 and 74LS48
respectively. All of these ICs have
integral ripple blanking facilities, but do
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Fig 14 Pin designation of the 45118

not incorporate data latches. Figure 10
shows the outline and pin designations
that are common to these devices, each
of which is housed in a 16-pin DIL
package.

The 7447A/74LS47 has an active-low
output designed for driving a common-
anode LED display via external current-
limiting resistors (Rx), as shown in
Figure 11.

The 7448/74LS48 has an active-high
output designed for driving a common-
cathode LED display in a manner similar
to that of Figure 11, but with the
‘common’ terminal of the display taken to

Fig 15 Functional diagram of 45118

ground. In all cases, the Rx current-
limiting resistors should be chosen to
limit the segment currents below the
following absolute limits: 7447A = 40mA,;
74L.S47 = 24mA; 7448 and 74L.S48 = 6mA.

Figure 12shows how a 7448/74L.548 can
be used to drive a liquid-crystal display
(LCD), using a pair of 7486 or 74LS86 quad
2-input EX-OR gate ICs and an external
50Hz squarewave to apply the necessary
‘phase’ signals to the display, as
described last month.

Note from Figure 10that each of.these
iCs has three input ‘control’ terminals,
these being designated LAMP TEST,

2 x 7486 or 74LS86 ICs

Fig 12 Basic method of using the 7448
or 74L.548 to drive an LCD

BI/RBO, and RBIl. The LAMP TEST
terminal drives all display segments on
when the terminal is driven to logic low
with the RBO terminal open or at logic
high. When the BI/RBO terminal is pulled
low, all outputs are blanked. The BI/RBO
terminal also functions as a ripple
blanking output terminal. Figure 13
shows how to connect the ripple blank-
ing terminals to give leading zero
suppression on the first three digits of a
4-digit display.

The 4511B

This BCD-to-7-segment decoder IC
has an integral 4-bit data latch, buthas no
built-in facility for ripple blanking. It is
constructed with CMOS logic, but fea-
tures NPN bipolar output transistor
stages that are capable of sourcing
output currents of up to 25mA.

Figure 14 shows the outline and pin
notations of the device, and Figure 15
shows the functional diagram of the IC,
which can be used with any power supply
in the 5V to 18V range.

The 4511B has three ‘control’ input
terminals, these being designated LAMP
TEST (LT), BL (blanking), and LE (latch
enable)/STROBE. The LT and BL inputs
are active-low, and the LE input is active-
high. In normal operation, LT and BL are
made high and LE is held low.

Whenthe LE terminal islow, BCD input
signals are decoded and fed directly to
the 7-segment output terminals. |f LE
goes high, the BCD input signals thatare
present at the moment of transition are
latched into ‘memory’ and fed (in
decoded form) to the 7-segment outputs
while LE remains high.

If the LT input is grounded, all output
segments are activated, irrespective of
the BCD inputs. If the BL input is
grounded (while LT is positive), all
output segments are blanked.

The 4511B can be used to drive most
popular types of 7-segment display.
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Figure 16 shows the basic connections
for driving a common-cathode LED
display.

Acurrent-limiting resistor (Rx) mustbe
wired in series with each display seg-
ment, and must have its value chosen to
limit the segment current below 25mA.
Note that the ‘segment’ outputs of the
4511B are not internally current-limited,
and the device thus has no output-
overioad protection.

Figures 17, 18 and 19 show how to
modify the above circuit to drive LED
common-anode dispiays, gas discharge
displays, and low-brightness fluorescent

#see text

Segment
drive output

Appropriate

voitage I

Try

Fig 18 Driving a gas discharge readout
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Filament

BL b
GND-{8 9fa

/

dispiays respectively. Note in the cases
of Figures 17 and 18 that an NPN buffer
transistor must be interposed between
each output-drive segment and the input
segment of the display: in each case, Rx
determines the operating segment cur-
rent of the display, and Ry determines
the base current of the transistor.

The 4511B can also be used to drive 7-
segment liquid-crystal displays by using
an external squarewave ‘phase’ signal
and a set of EX-OR gates in a configura-
tion similar to that of Figure 12. In
practice, however, itis far bettertouse a
4543B IC for this particular application.

Fig 20 Pin designations of the 45438 IC

The 4543B

This 7-segment decoder/driver IC is a
CMOS device with integral 4-bit data
latch. It is specifically designed for
driving liquid-crystal displays, but can
also drive most other types of 7-segment
display. Figure 20 shows the outline and
pin designations of the device, which can
be used with any power supply in the 3V
to 18V range.

The 4543B has three input ‘control’
terminals, these being designated LD
(latch disable), PHASE, and BL (blank). In
normal use, the LD termina! is biased
high and the BL terminal is tied low. The
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Fig 25 Driving a flourescent

readout with a 45438

state of the PHASE terminal depends on
the type of display that is being driven.
For driving liquid-crystal readouts, a
squarewave (roughly 50Hz, swinging
fully between the GND and Vcc values)
must be applied to the PHASE terminal.
For driving common-cathode LED dis-
plays, PHASE must be grounded. For
driving common-anode displays, PHASE
must be tied to logic ‘high’.

The display can be blanked at any time
by simply driving the BL terminal to the
logic-high state. When the LD terminal is
in its normal ‘high’ state, BCD inputs are
decoded and fed directly to the 7-

segment output terminals of the IC.
When the LD terminal is pulled {ow, the
BCD input signals that are present at the
moment of transition are latched into
‘memory’ and fed (in decoded form) to
the 7-segment outputs while LD is low.

Figure 21 shows the basic method of
using the 4543B to drive a liquid-crystal
display, and Figures 22 to 25 show how
this circuit can be modified to drive other
types of 7-segment display. Note in the
cases of Figures 22 and 23that the values
of Rx must be chosen to limit the output
‘drive’ currents to below 10mA per
segment.

Fig 26 Outline and pin designa-

tions of the 40268

The 4026B

This device is a complete decade
counter with integral decoder/driver
circuitry that can directly drive a 7-
segment common-cathode LED dispiay.
The ‘segment’ output currents are inter-
nally limited (to about 5mA at 10V supply,
10mA at 15V supply), so thedisplay can be
connected directly to the output of the
IC, without the use of external current-
limiting resistors. The device does not
incorporate a data latch and has no
facility for ripple blanking. Figure 26
shows its outline and pin designations.

The 4026B has four input ‘control’
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terminals, and three auxiliary output
terminals. The input terminals are desig-
nated CLK (clock), Cl (clock inhibit),
RESET, and D/E (display enable). The IC
incorporates a Schmitt trigger on its
clock input line, and clock signals do not
have to be pre-shaped. The counter is
reset to zero by driving the RESET
terminal high.

The CI terminal must be grounded to
allow normal counting operation: when
Clishigh,the counters are inhibited. The
display is blanked when the D/E terminai
is grounded: the D/E terminal must be
high for normai operation. Thus, in
normal operation, the RESET and CI
terminals are grounded and the D/E
terminal is held positive, as shown in
Figure 27.

The three auxiliary output terminals of
the 4026B are designated D/E OUT,
CARRY OUT, and 2 OUT. The D/E OUT
signal is a slightly delayed copy of the
D/E input signal. The CARRY OUT signal
is asymmetrical squarewave atone tenth
of the clock input frequency, and is
useful when cascading 4026B counters.
The 2 OUT terminal goes low only on a
count of ‘2’. Figure 27 shows the basic
circuit connections to be used when
cascading stages.

The 4033B

This device (see Figure 28) can be
regarded as a modified version of the
40268, with the D/E and D/E OUT
terminals eliminated and replaced by
ripple blanking input (RB!) and output
(RBO) terminals, and with the 2 OUT
terminal replaced with an LT (lamp test)
terminal which activates all output
segments when biased high. In normal
use, the RESET, Cl and LT terminals are
all grounded, and the RBI terminal is
made positive, as shown in Figure 29: this
configuration does not provide blanking
of unwanted leading and/or trailing
zeros.

If cascaded 4033B ICs are required to
give automatic leading-zero suppres-
sion, the basic Figure 29 circuit must be
modified as shown in Figure 30, to
provide ripple blanking operation. Here,
the RBI terminal of the most significant
digit (MSD) is grounded, and its RBO
terminalis connected to the RBI terminal
of the next least significant stage.

This procedure is repeated on all
except the LSD, which does not require
zero suppression. If trailing-zero sup-
pression is required, the direction of
ripple blanking feedback must be
reversed, with the RBI terminal of the
LSD grounded and its RBO terminal
wired to the RB! terminal of the next
least significant stage, and so on.

Next month

In next month’s edition of Data File,
we’ll continue the ‘opto-electronics’
theme by looking at a variety of light-
sensitive circuits.
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Fig 27 Basic method of cascading 40268 ICs
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Fig 28 Pin designations of the 40338 decade counter with 7-segment outputs and ripple blanking
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Fig 29 Basic method of cascading 40338 ICs (without zero suppression)
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Fig 30 Method of modifying the Figure 29 circuit to give automatic leading—zero suppression
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12V SOLENOID. 10mm travel. Overall
length 46 x 13 x 15mm. Coil 75R. Only £1.

2924 Super Modem panel 260 x 175mm
with a host of top quality parts. 2 x 4way
DIL switches. 2 BCD switches. 31 LS chips.
TR1602B UART, 2211/2206 FSK Rx and Tx
chips. £6.00. LEADS AT SILLY PRICES!

PL818 DC adaptor lead for Walkman, 1.8m

long 30p.

PL528 2 pin DIN line skt to phono plug
0.2m loop 20p.

PL808 5 pin DIN to 3 pin DIN audio lead
1.2m long 40p.

PL341 intercom extn lead. 3.5mm line skt
to 3.5mm plug. 6m long 40p.

PL708 Video lead. PL259 plug to F type
plug. 3m low loss coax 85p.

FM TUMING MODULE. This neat unit 75 x 40
x 19mm as used in car radios etc. Standard
10.7MHz IF output. 9-12V DC supply. Fuli
connection data supplied. £2.40.

Stereo Cassette Head Only £1.00. J

SHOP SALE

23rd Feb to 9th Mar
Many bargains - worth a visit!!

IEC FILTER PLUG
Made by Rendar, integrated chassis
mounted plug with mains filter rated 2A. Like
RS 238-514. Only £3.00.

7-8EG LEDS
MAN 8910 08" red seven segment LED's
common anode. £1.25 for £10

DiL
Gold plated low profile at unbeatable prices.
14DIL £7/100
24DIL £12/100
A0DIL poco e e e £20/100

VOLTAGE REG SCOOP
7924UC 1A 24V 40p
uA317UC Y2A variable 50p
78MGUIC variable 65p

PCB MOUNTING NI-CADS

Much sought after 4.8V 150mA batts with PCB
mntg tags on 25mm pitch. Batt size 25 x 160.
Ideal for paralleling. 99p ea; 10 + 85p: 25 +
70p; 100 + 60p

FIBRE OPTICS

Scoop purchase of single and twin cable. For
use with visible light or infra-red. Core 1mm
dia, overall 2.25mm dia. Single 50p/m; 20m
coil £6.30 Twin 90p/m; 20m coil £11.00

MINIATURE RELAYS
PCB mounting. DPCO size 20x15x15mm.
Available in 3.9 or 12V. £1 each

1W AMPUFIER

Z914 Audio amp panel 95x65mm with TBAB20
chip. Gives 1W output with 9V supply. Switch
and vol control. Just connect batt and
speaker. Full details supplied. Only £1.50 10
for £12; 25 for £26; 100 for £75.

Z915 Stereo version of above 115x65mm
featuring 2 x TBAB20M and dual vol control
£3.50 10 for £30; 25 for £65, 100 £200

AM TUNER PANEL
2316 For use with mono amp above. Neat
panel 60x45mm. Only £1.50; 10 for £12.

NI-CAD CHARGER SCOOPI!

Ever-Ready model CHA4, this charger will take
up to 4 AA ¢ or D cells plus 2 PP3 if required.
Smart two tone grey case 212x97x60mm. Only
£7.95.

STEREO AMP PANEL

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

SEAT BELT ALARM

Originally for sale at £8.95, these well made
units 70x50x25mm provide both audible and
visual alarms. Uses 2 IC's, PB2720 transducer,
etc. Available ready built, with circuit and
instructions for just £3.98. Also avallable as
a kit, PCB + all components, box, wire, etc,
together with instructions. Only £2.98.

POWER/NVU METER

Nest unit 40x40mm scaled 0-25 200uA
movement. Only £1.00; 10 for £8; 25 £17; 100
£88.

STEREO AMP

Z908 - Panel 147x38mm with 2 x TDA1004 6W
audio amp. IC's not soldered in! so they can
easily be removed. Also 1000/16, 1000/10 x 2,
470/16 elecs, ceramic discs, R's, also choke.
{All easily removed). Stereo Amp? Only
£3.00 (IC's worth £8).

Min Access order value £5 No min CWO
velue. Official orders from shcools etc.
welcome — min invoice charge £10.
Our shop has enormous stocks of
components and is open from 8-5.30 Mon-Sat.
Come and see us!!

)
1984/3 CATALOGUE

84 page A4 size — Bigger Brighter, Better — more
components than ever before! With each copy
there's discount vouchers. Bargain List
Wholesale Discount List Bulk Buyers List. Order
Form and Reply Paid Envslope

All for just £1.001

Winter Supplement out now! — Send large SAE
for your free copy.

N-CAD CHARGER PANEL

177 x 114mm PCB with one massive Varta Deac §7
x S0mm @ rated 7.2V 1000mAH and another smaller
Deac 32 x 35mm @ rated 3.6V 600mA. The price of
these Ni-Cad stacks new is over £20 Also on the
panei is a mains input charger transformer with
two separate secondaries wired via Dbride
rectifiers, smoothing capacitors and a relay to the
output tags. The panel weighs 1kgm. All this for
just £6.00,

GREENWELD
— The Pack People!

K524 OPTO PACK - a variety of single point and
seven segment LEDS (incl. dual types) of various
colours and sizes, opto isclators, numicators,
multi digit gas discharge displays. photo
transistors, infra red emitters and receivers. 25
assorted £3.95 100 £14.95 250 £35

K528 ELECTROLYTIC PACK - All ready cropped
for PCB mounting, this pack offers excellent vaiue
for money. Good range of vaiues and voltages
from 0.474F to 1000x. 6v to 100v. 100 £395 250
£8.95 1000 £32

K531 PRECISION RESISTOR PACK - High quality.
ctose tolerance R's with an extremely varied
selection of vatues mostly 14 and 12w tolerances
from 0.1% to 2% - ideal for meters, test gear etc.
250 £3 1000 £30

K532 RELAYS - wide selection of styles voltages
and contacts 4V - 240V, AC/DC, SP to 4PCO 20 for
£6 100 £25

K525 PRESET PACK - Big, Big variety of types and
s1zes - submin, min and std. MP, slider, multiturn
and cermets are all included. Wide range of
values from 20R to 5M 100 assorted £675 250
£12 95 1000 £48

K517 TRANSISTOR PACK ~ 50 assorted full spec
marked plastic devices PNP NPN RF AF. Type
numbpers include BC114 117 172 182 183 198 239 251
214 255 320 BF 198 255 394 2N3904 etc etc
Retail cost £7 ~ Special low price £2.78

K520 SWITCH PACK - 20 ditferent assorted
switches - rocker, slide, push, rotary, toggle
micro etc.

Amazing value at onily £2.

“TORUS'

Computer controlied Robot built around the
gearbox described below. Complete kit of parts
inc PCB, program listings for BBC (other micros
soon) £44.85 20W nribbon cable (min 3m
recommended — 5m better) £1.30/m SAE for
itustrated leaflet

MOTORISED QEARBOX

These units are as used in a computerised tank,
and offer the experimenter in robotics the
opportunity to buy the electro-mechanica! parts
required in buitding remote controlled vehicles.
The unit has 2 x 3V motors, linked by a magnetic
clutch, thus enabling turning of the vehicle, and a
gearbox contained within the black ABS housing,
reducing the final drive speed to approx 50rpm
Data is supplied with the unit showing various
options on driving the motors

Two new types of wheels can be supptied (the
aluminium discs and smaller plastic wheets are
now sold out). Type A has 7 spokes with a round
black tyre and is 100mm dia. Type B Is a solid
heavy duty weel 107mm dia with a flat rigid tyre
17mm wide.

PRICES:

Gearbox with data sheets: £8.98 aa
Whes! Type A £0.70 ea
Whee! Type B £0.90 ea

GREENWELD

443K Vllibrook Road
Southamoton SO1 OHX
Tel: (0703) 772501/783740

COMMUNICATION
S SCEVER

[ O,

unizden MODEL CR-2021

A compact communications receiver with full professional
specifications and facilities.

Full Frequency coverage of 150KHz to 29,999 MHz and 78
to 108 mHz.

Maximum sensitivity on AM/SSB/CW, also FM, with
Narow/Wide filter.

Memory for any 6 AM/SSB and 6 FM frequencies, plus
automatic scanning between any two frequencies.
Keyboard entry of frequency shown on LCD display.
External sockets for aerial, earth, headphones, and
loudspeaker.

Operation from internal batteries, 12VDC, or 240 VDC.
Only £189.75 inc VAT and P&P.

LECMAR ELECTRONICS

Vectis Yard, Cowes, Isles of Wight
Tel (0983) 293996

00 OO0 O o oC

Dealer Enquiries Invited. Barclaycard. Access

Al prices inciude VAT, just add 60p P&P
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Master
Eleclronics -Microprocessors

- Now! The Praclical Way'!

@ Electronics — Microprocessors
— Computer Technology is the
career and hobby of the
future. We can train you at
home in a simple, practical
and interesting way.

@ Recognise and handie all
current electronic components
and ‘chips’.

@ Carry out full programme of
experimental work on electronic computer circuits
including modern digital technology.

Build an oscilloscope and master circuit diagram.

Testing and servicing radio — T.V. — hi-fi and ali types of
electronic/computer/industrial equipment.

NewJob? New Career? New Hobby?

SEND THIS COUPON NOW.

T

FREE! COLOUR BROCHURE

OR TELEPHONE US 062 687 2598

OR TELEX 22758 (24 HR SERVICE!

I Please send your brochure withaut any obligation to I
| name t am interested in 1
1 [ ELECTRONICS 1
] AoeRess [—_1MICROPROCESSORS I
12 ] RADIC AMATEUR LICENCE |
1z C—JCITY & GUILDS EXAMS |
1= Other Subjects . . . . .. i V. I

&mmmmm&mnmmm PO,Bax 7, Teignmouth, Dev ,mn@
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Inasuperheterodyne receiver,thelocal
oscillator must operate at a frequency
which is displaced from that being
received by an amount equal to the first
intermediate frequency. Should this
difference not be maintained, the
received frequency will be controlled by
the local oscillator but the sensitivity of
the receiver will be degraded due to the
signal frequency stages being de-tuned.
The action of making the oscillator and
signal circuits tune with a fixed fre-
quency difference is called ‘tracking’.

The accomplishment of this in wide
frequency coverage receivers has
always presented considerable prob-
lems to the home constructor, and as a
consequence for the past half century
commercially manufactured coils have
almost invariably been used for this
purpose.

For amateur band only receivers the
problem is less acute, for over the
restricted frequency ranges tracking
errors are often sufficiently small to go
unnoticeddueto the bandwidth of the RF
tuned circuits.

Additonal factors

Returning to the original problem,
however, even when commercial coils
are used only part of the problem has
been solved, for although the correct
inductance is available the correct
minimum capacitance and change of
capacitance to realise the required
frequency range have to be achieved.
These are attained by the addition of two
preset capacitors, one in paraliel with
the main tuning capacitor (known as the
trimmer) and the other in series (known
as the padder).

Considering the effect of these capaci-
tors on the tuned circuit, it will be
realised that the trimmer will control the
minimum value of the combination of
capacitors and be most effective at the
higher frequency end of the tuning
range, whilst the padder will control the
maximum value of the combination and
be most effective at the lower end of the
range. As the padding and trimming
capacitors are effectively in series
adjustment of one effects the other,
althoughthis problemis easily overcome
by correct alignment procedures.

If the radio frequency and oscillator
circuits have been designed with the
correct inductance and trimmer and
padder capacities, it will be found that
the circuits accurately align at points
near the upper and lower frequency
limits and at a third point toward the
centre of the waveband covered. This is
known as three point tracking and the
calculation of appropriate values of
inductance and capacitance is the
problem which this month’s computer

BRIAN KENDAL G3GDU and
JEFF HOWELL G4BXZ

The practical tracking circuit. The
calculated values for the trimming
and padding capacitors should lie
within the range of the components
used. The alignment procedure will

capacities etc, the correct values are
achieved

Cpadder

then ensure that, allowing for stray L

7

. L -
Ctrimmer ;r ’éctuning

l

program isintended to solve. In addition,
this program will solve the more general
problem ofdesigning atuned circuitfora
given frequency coverage.

As usual, this program has been
written in standard Microsoft BASIC and
has been tested on both Sanyo and BBC
‘B’ computers. Should a computer using
any other ‘diatect’ of BASIC be used,
minor changes may be necessary.

Using the program

For the sake of illustration, let us
assume that we wish to compute the
inductance and trimmer and padder
capacitances for a superhet receiver
using a 1.6MHz intermediate frequency
and covering the 80 metre band with a
frequency range of 3.5 to 4.0MHz. The
tuning capacitor has a minimum capacity
of 10pF and a maximum value of 100pF.

In this case the RF tuned circuits will
obviously have to tune the range 3.5 to
4.0MHz. The oscillator will be displaced
from these frequencies by 1.6MHz, most
conveniently on the high frequency side.
The oscillator tuning frequencies will
therefore be 5.1 to 5.6MHz.

For convenience we would choose a
mid-pointtracking frequency of 3.75MHz
at a tuning capacity of 40pF. The mid
frequency need not necessarily be
exactly half-way between the upper and

lower frequencies, for it merely fixes the
frequency at one point of the tuning
scale. If the main station interest is CW,
then it is obviously desirable to expand
the lower end of the scale. This could be
achieved by selecting a rather lower mid
frequency - say 3.7MHz.

Having now loaded the program, the
RUN key is pressed. On the screen
appears the heading ‘TUNED CIRCUIT
TRACKING' followed by 'ENTERLO, MID
AND HI FREQUENCY (MHZ)'.

Two separate calculations have to be
made for the RF and oscillator circuits,
so taking the RF calculation first enter:
‘3.5, 3.75, 4.0

This is followed by ‘ENTER MAX, MID
AND MIN CAPACITY (PF)’, so we enter:
‘100, 40, 10'.

The necessary inductance and trimmer
and padder capacities will then be
calculated and printed on the screen,
together with the accuracy of the
calculation. For the example given:

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

INDUCTANCE  45.4419985 UH
PADDER 62.2543749 PF
TRIMMER 69.1085523 PF
CAP (PF) FREQ (MHZ)
100 3.4999997

40 3.75001451

10 3.99999966
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Components cannot be manufactured
to anything approaching this accuracy.
Furthermore, stray capacity and induct-
ance which cannot be predicted are
always present, so itisnormal practice to
provide preset variable capacitors in
both trimmer and padder positions.
However, if normal alignment proce-
dures are applied, the preset elements
will be adjusted sufficiently accurately to
achieve the desired result.

It is now necessary to calculate the
constants for the oscillator circuit. The
frequencies for this will be 5.1, 5.35 and
56 with the capacities the same as
before. In round figures these will give
values of 30uH for the coil, 40pF for the
padder and 72pF for the trimmer.

It now only remains to abort this
program, load the inductance program
which we published a few months ago
and calculate the parameters for the RF
and oscillator inductances.

The program

As may be expected, this program
contains some rather complex mathema-
tics, so we hope thatwe will be forgiven if
we tend to ‘gloss over’ the actual method
of calculation and merely describe the
purpose of each section of the program.
The formulae used have been derived
from the weli-known equations for
capacities in series and parallel and the
relationship between inductance,
capacity and frequency.

The program commences with the
definition of two functions: FNA(C) and
FNB(C), the first of which calculates the
equivalent capacity of the paralleled
tuning and trimming capacitors in series
with the padder, while the second
function provides an LC to frequency
conversion.

Lines50to 80 print the title, whilstlines
90 to 150 invite the entry of the lower,
midband and upper frequencies with
their associated capacities. The validity
of the entered data is then checked.
Should this be in error, such as entering
the frequencies or capacities in reverse
order or a zero value, a GOTO statement
moves the program to line 570 which
causes an ‘ERROR IN DATA’ message to
be printed.

It is then necessary to transpose the
data into mathematical form, this being
achieved in lines 160 to 200.

Line 210checks that the capacityswing
available is adequate to provide the
required frequency coverage. If it is not,
a warning message is printed and the
program jumps to line 460, which calcu-
lates the best available solution with the
capacity ratio available.

Lines 240 to 300 calculate possible mid
frequencies, first with no trimmer capac-
ity and secondly with maximum trimming
capacity. Should the required mid fre-
quency be impossible to attain, a
suitable warning is printed. In such
circumstances the program moves to

10 REM
20 REM
30 DEF FNA(C)=YP+l/(CT+C)

50 CLS
60 PRINT

80 PRINT

100
110
120
130
140
150
160
170
180

INPUT F1,F2,F3

PRINT
INPUT Cl,C2,C3

IF 0>=C3 OR C3>=C2 OR
PRINT

CT=0

YP=0

R2=(F1/F2)"2
R3=(F1/F3)"2
CB=(C3-R3*Cl)/(R3-1)
IF CB>0 THEN 240
PRINT "CAPACITY RATIO
GOTO 460

GOSUB 630

IF £>0 THEN 310

FA=F

CA=0

CT=CB

GOSUB 630

IF F>0 THEN 330

190
200
210
220
230
240
250
260
270
280
290
300
10
320
330
340
350

GOTO 460
FB=F
FOR I=1 TO 40

360
370
380
390
400
410
420
430
440
450
460
470
480
490

GOsSUB 630

IF F<O THEN 420
FB=F

CB=CT

GOTO 440

FA=F

CA=CT

NEXT I

L=25330*FNA(CLl)/F1/Fl
PRINT
PRINT

PRINT
PRINT
PRINT
PRINT Cl,FNB(CL)
PRINY €2, FNB(C2)

0 PRINT C3, FNB(C3)

GU'rO 580

PRINT "ERROR IN DATA"
O PRINY

590
6UU
610
62U
630
640
650

520
530

iNPUY AS
P AS="Y"
sTOP

THEN 50

F=R2-FNA(CL}/ENA{C2)
RETURN

"[NDUCTANCE",L; "
I1F YP>0 THEN PRINT "PADDING C",1/YP;" PF"
"TRIMMING C",CT;"

TUNED CIRCUIT TRACKING PROGRAM
J.M.HOWELL NOVEMBER 1984

40 DEF FNB(C)=159.154*SQR(FNA(C)/L)

70 PRINT TAB(5);"TUNED CIRCUIT TRACKING"
90 PRINT “"ENTER LO,MID AND HI FREQUENCY({MHZ)"

IF 0>=F1 OR F1>F2 OR F1>=F3 THEN 570
"ENTER MAX,MID AND MIN CAPACITY(PF)"

C2>=Cl THEN 570

TOO SMALL"

PRINT "MID FREQUENCY NOT FEASIBLE"

IF ABS(F)<.00001 OR ABS({FA-FB)<2E-07 THEN 460
CT={FA*CB-FB*CA) /(FA-FB)

PRINT "CAUTION - CONVERGENCE FAILS"

uH"

PF"

"CAP(PF)", "FREQ(MHZ}"

PRINT "RUN AGALN? (Y/N)"

YP={1/(CT+CL)-R3/(CT+C3) )}/ (R3-1)

line 460 and the best compromise under
the circumstances is calculated.

The next section of the program, up to
line 440, uses a mathematical ploy known
as the ‘secant method’ to find the value
for the trimmer capacitor at which the
requested mid frequency is obtained
with the specified capacity.

In this method, the program com-
mences with two guessed trimming
capacitor values which are known to lie
on eitherside of the true value. All vaiues
of capacity within these are then con-
sidered until the correct value is found.
The program can normally succeed in
this within 10 iterations, thus giving an
excellent demonstration of how effec-
tive this method can be.

If the search is not successful, a
warning:

‘CAUTION — CONVERGENCE FAILS' is
printed. However, the authors have been
unable to find a problem which the
program could not solve within the 40
iterations allocated, so this warning is

only a precautionary measure. This
complete, the required inductance is
calculated at line 460.

The results are printed by lines 480 —
500, whilst lines 520 — 540 indicate the
actual frequencies which will be
obtained at the specified capacities.
Should a padding capacitor not be
necessary, the corresponding line will
not appear on the screen.

In conclusion, lines 580 to 610 invite a
further calculation.

The test problems

We have provided a series of test
problems for two reasons. Firstly, they
will verify that the program has been
typed in correctly, and secondly, they
illustrate how the program handles a
problem which cannot be solved.

The first problem is based on the
practical example of a varicap diode
which is required to tune the FM
broadcast band with a linear frequency
to voltage characteristic. The capacity
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TRACKING

values correspond to avaricap bias of 1.0,
4.5, and 8.0 volts respectively.

The second test problem asks for a
centre frequency which is equal to the
maximum frequency. The program deter-
mines the highest possible centre fre-

TUNBD CLRCULT TRACKLING

ENTER LO,MIU ANU Hl FREQUENCY (MHZ)
2 88 , 98 , 1u8
ENTER MAX,MLD ANU MIN CAPACLLY(PE])

PUNED CLRCULT TRACKING

ENTER LO,MIU AND HLI tREQUENCY (MHZ)
2 1515wy Nt wp L6
ENTER MAX,MIU ANU MIN CAPACLTY(Pt)

quency which does not compromise the 220, 10,6 ? 400 , 100 , 20
other tyvo. ) . N MLIU FREQUENCY NOT FEASLBLE
The final problem defines a frequency L S gpEdds | UH g
N A . A PADULING C 8.7871L pr LNDUCTANCE 263.718 UH
swing which is too great for the variable IRIMMING ¢ 1.91549  pr PRIMMING € 17.5194 pr
papacnor. The. progl_'am .ChOOSGS an CApP(pr) FREQ(MHZ ) CAP (Pr) FREQ(MHZ)
inductance which will give the low 29 88 300 -55
frequency exactly and the best possible s Yoo 20 et
compromise for the middle and upper G Bl o SONNECET) [
frequencies. 2y ’ I

Waming

Stray capacities exist in all circuits
and, particularly at the higher frequen-
cies, these may cause considerable
errors if suitable allowance is not made.
Furthermore, note that the majority of
tuning capacitors are not linear, the
capacity at the centre of the scale
normally being considerably less than
the average of the minimum and max-
imum capacities. This is deliberate, the
purpose being to prevent the tuning
scale being excessively cramped at the
high frequency end. Allowance for this
must be made when selecting the mid-
range capacitance value.

TUNED CLRCULT TRACKEING

ENTER LO,MIU ANU Hi FREQUENCY (MHZ}
21,2, 3

ENTER MAX,MiU ANU MIN CAPACLTY{PY)
? 200 , 100 , 50

CAPACLIY HRATLO 'TOU SMALL

LINDUCTANCE 126.065 UH
TRIMMING € 0 pr
CAP(PF) FREQ (MHZ)
200 1

100 l1.41421
50 2

RUN AGALIN? (Y/N)
2N
BREAK AT 6JU

Radio & Electronics World
PCB'’s

July '84 VLFconverter ..., £1.60

Teleprinter Interface
Sept '84 5ch Scanner main

5ch Scanner display..........coviveevviieioncreennn, £1.40
NOV ‘84 BaS@MIiC......cccoivviiivnivcice e £1.50
Feb 85 Joystick ..o £1.75

Prices include VAT & P&P
KITS and other PCB's also available SAE for full list.

Edwardschild Ltd. (0277) 216433 EN
28 Shenfield Cres, Shenfield, Essex CM15 8BN

SANDPIPER COMMUNICATIONS
(STAINLESS STEEL ELEMENTS)

©
€D
&
=
o
7]

23/24cm and 934 [32cm) Price . P&P
6/12/20 Turn Helicals £.G 20 Turn (15DBd} . pem 37.80 4.00
2+ 2110 +10E G 10 ~ 10 (16DBd}. 27.80 2.80
34 Element Long YAG (Assemblad and SWR'd + 'N’ Type Socket (19030) p ... 47.80 4.00
10 + 10 Also available assembled SWR'd inc 3 mtrs Coax + ‘N’ Type Socket... . 35,00 3.00
4 Element Quad Driven YAGI ... .. . .. 12.00 2,00
Avallable end of summer Large Double Rhomblc (Rotatable) (27DBd“) ... TBA TRA
T0CM 10 + 10 (16DBd). . 32.00 4.00
17 EL Crossed (1SDBd ‘each Polanzanon) ... 28.00 4,00
8 Turn Hetical (11DBd) {Oscar 10) . .. 38.00 4.00
2 MTR SEL YAGI (aiso crossed avanlable)(sDBd) 12.00 4.00
10EL YAGl(aIsocrossed avallable) 28.00 4.00
10 + 10{16DBd) .- 40.00 6.00
DIYAUTS AVALABLE (inc all parts & instructions)
TIBREGLASS TS
2 Rod 2.00 per mtr, 4" Tube 2.80 mtr, 12" Tube 8.00 mir, 134" Tube 6.00 mtr.
70cm HBICV £6.00 2mtrs £8.00 Both £9.00 P&P £2.f 00
SPECIAL OFFER: ;5. 5 jim £3.50 2mtrs £6.80 Both £9.00 P&P £2

Hirscaman Rotators £42 + £2 P&P
8.A.E. Full Lists {lots more):
40 Trehafod Road, Trehafod, Near Pontypridd, Mid Glam.
Tel: Porth 685513  Aberdare 870425
Delivery PO/Cash Return Cheque 7 days.

Bearings £18. 05 £1PAP

FORTY OF THE BEST

1 H100 50 ohm Low Loss COAX 80p per M 50m less 10% 100m less 20%
] (post 5p p/m)
POPES RG213U 10.3mm low loss Coax N/C PVC 60p per m (p 6p p/m)
PERMANIOD or BICC UR67 10.3mm Low Loss 50 ohm 60p per m (p
6p/m)
UR43 50 ohm solid conductor Smm COAX 23p per m (p 3p pm)
UR76 50 ohm stranded conductor Coax 23p per m (p 3p pm)
POPES RGS8C/U (UR76) with NC PVC 23p per m (p 3p pm)
Mini Coax RG174/U 50 ohm 25p per m (p 1p pm)
UR70 6mm Coax 23p per m (p 3p pm)
URS7 10.5mm low loss 75 chm COAX 60p per m (p 6p pm)
75 ohm Double Screened 8mm 75 ohm Coax 25 per m (p 4p pm)
Low Loss UHF TV Coax 75 ohm 20p per m (p 3p pm)
75 ohm Twin Feeder 18p per m (p 2p pm)
Standard 300 ohm Twin Feeder 12p p m (p 2p pm)
BOFA GMP6 Slotted 300 ohm Feeder 20p per m (p 3p pm)
Strong PVC covered Aerial Wire 6p per m (p 2/2p pm)
14 SWG Copper HD Aerial Wire 20p per m (p 2)2p pm)
500m Mixed equipment Wire on Reels £5 post £1.40
GREENPAR 50 ohm N PLUGS for H100/UR67/213 £2.40 each
Greenpar 50 ohm N line Sockets H100/UR67/213 £2.20 each
Greenpar 50 ohm N Chassis Sockets £1.80 each
Greenpar 50 ohm N Plugs for UR43/76 £2.40 each
Greenpar PL259s Silver/PTFE for H100/67/213 £1,15 each
Self Amalgamating Tape large roll £3.50
Egg Insulators glazed ceramic 1¥4” long 50p each
Egg Insulators large polyprop 2Y4’" long 65p each
Standard chrome plated PL259s UR67/H100 50p each
As above but for UR43/76 45p each
2 x 80239 Coupler two sockets back to back 70p each
As above but Plugs (PL259) back to back 70p each
$0239 Chassis Sockets either square or round 50p each
In line lightning arretors SO239/PL259 £1.20 each
50 ohm 30 watt Carbon Dummy Load fitted PL259 £4 (normally £6)
REVCO/SBE External Quality Speakers £7.95 (post £1)
REVCO Professional Solder Suckers £7 (post 50p)
DRAE WAVEMETER to UHF £27 (post free)
DRAE 3 Way AERIAL SWITCHES to 500 mhz £15 (post free)
COSSOR Mid Band Transistor Radio Telephones with data £15 (post £3)
Ditto but 20 watt output version 703 £18 less speaker
90,000 MFD Computer capacitors 40v @ £2 P&P £1
Postage is 40p per order on items not otherwise quoted. Vat included in all prices
10% discount off 5 or more Greenpar items

W H WESTLAKE, Dept REW, CLAWTON, HOLSWORTHY
DEVON (0409) 253758
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the most compe

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

i
Mail order & shop: ———
441 PRINCES ROAD, = =
DARTFORD, KENT DA1 1RB Telephone: (0322) 91 454
. P/P S50p on orders less than £20 in vaiue otherwise post free Alf components full spec & guaranteed. Discounts available on orders over £50 —
ORDERING INFORMATION: phone for _details. For unlisted components phone for price.
CABLE Per metre vlng', lifsr,":ixing's 22/\2 ....... :g :ngM .....200p { BNC square D type rt ang. slu ;gsEWARIE Ra:ge oc_lh&al Round 12" TRANS-
wirg wrap n stock-Phone for . k L 210p {skt........ 100p | ISW m panel sinks available — . . 2882p FORMERS
Red/whue/blacksp details. . 1Mp | 26.54M .. . 200p | BNC free skt .110p D-lype rtang slu holder Phone for quo- Round 12" 6-0-6 V. 100mA . .
& | capacitons R 2'3&".« L. 200p BNCIstradant 10p | D it 30. ‘Z'u'iefp""'l == :z nd 12" “ne | te7p
H colours 1 10p i = type rt ang. phu . ou 6-0-6 V.
Hook-up 7/‘5 Plate ceramic ~ Mp|ZeM 200 | BNC T adapt. 00 Pos | 20mm chassis SPEAKERS e | 150W . 4%%p | 2toma 1msp
11 colours . &3‘1, :J.BOF — 2nF . 8p .lg vmm lug D-I\VNDe rtang plug :\?‘Ide s 1 6V or 12V Rg&md 15 7080 909V,
Heavy du! Vi iSC Y 3 S0p | 15W poa < p . 100mA 167p
o conurs . 36n | 100F . 10p 24p 2005 | St coducer 20 | Dtvpe t ang. o | noider nrasonic -89 | Round 15" 909V,
Extraflex 47pF . :Sp };: 200p Plﬁreducm 3 W .pos %me h?_ldef.. .1432 pair m e 873%p 'go(;n‘z & 186p
ed/black .. . .1 1 F . P . 200p r.ang. . use clips . . . — ., out
ek Topper per | 4700F = 15p 2009 | VHE round ki 50p Toen | 2omen thses Elipricalls i3 200W £108 | 50mA 1550
reet “p 19p .200p | VHFsquare skt 50p o ‘00"':. 150"\:. Elliptical 6" xd" 12012 v,
22000 P ... 25 -200p | Ebow adapt. . poa ) . S00mA, 262 Motorola piezo 100mA 17p
uoe e 2000 | Suaight adspt. 606 | Latches 15 . -4 1A 158 28 38, | Bigtcal 7xa fwenters 2%, 22l |
asp Cep oz Female T pouches 28 - 80P | 20mm antisurge | TR . o w0202y Y
%p .8 3 (C:ouuscronswp VVVVVVVV e plug 15 fuses s00mA 1A, | 5 7%p A 369
20; A ol roc clips ... XLR ) 1 . ... 12p a g 457,
" Too | potavene ¥ 275 | Tormind post 400 | KR chassa” ¥ | S ANS g | 1k tuses | SRS o | 3
B - B | - mm plu . skt ... . . ma . . . iotical 8 4'x10” . . .1436p
. Fodlfeed e G | tmm Socket 185 | XL line ski. 2305 | 1EG Ve skt 980 | woma 1A 24 | Edprical 8 a21p | Crossovers
WG20 .. 90p | 68pF 8 24p | 2mm plug. ... -200 § XLR chassis Diug g0p| 34 5A. 10A13A, | BN Lo g 2 way 16W . 188p | 1. p
WG22. .. . .90p | 100pF . 8p 290 | 2mm sock