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TTl ** liNEAR TRANSISTORS ENAMEL COYEREO COPPER WIRE 
14 SWG 40p 16 SWG 40p 18 SWG 45p 

7400 Up 741011 sap AY38500 450p SL917B l50p AA113 lOp BC171 Up BOX42 sap BY126 Up 20 SWG 50p 22 SWG sap 24 SWG SOp 
7401 14p 74118 lOp AY38710 llOp SN76003N tlOp AA217 30p BC172 Up BOY10 lOOp BY127 ISp 26 SWG 50p 28 SWG 55p 30 SWG 55p 
7402 14p 74120 tip AY38760 llOp SN76013N 1I0p AC121 30p BCI77 15p BF115 20p BYI33 25p 32 SWG lOp 34 SWG lOp 36 SWG Up 
7403 I4p 14121 25p CA3080 225p SN76013NO .25p ACI26 20p BC178 Up BF120 sap BYI84 50p 38 SWG 70p 40 SWG 70p 42 SWG lap 
7404 Up 74122 40p CA3065 200p SN711023N llOp AC127 20p BC1B2 lap BF121 45p BYX94 Ip 
7405 I4p 74123 lOp CA3D8. 250p SN711023NO U5p AC127{01 25p BC1B2L t2p BF123 45p Cl120 30p 
7'0& 40p 74125 SOp CA3D85 ISp SN76033N tlOp AC12B 20p BCI83 top BF125 45p Cl184 20p 

ROTARY SWITCHES BY LORLIN 7.07 40p 74126 50p CA3D86 lOp SN76227N teOp AC151 25p BC163L Up BF127 SOp El00 42p 
740B 20p 74128 75p CA3D88 llOp SN78228N tlOp ACI53 30p BCI84 .op BF 137 35p E201 SOp 1 POLE 12 WAY . 2 POLE 6 WAY. 3 POLE 
7409 20p 74130 nop CA3D89 210p SN76860N 1Sp AC153K 40p BCI84L Up BF154 Ill' E20. 45p 4 WAY . 4 POLE 3 WAY . All at "p Eac.h. 
7410 Up 74131 toOl' TAAJOO lOOp ACI5. 30p BC18e 20p BFI60 tip E300 47p 
7.11 20p 74132 15p TAA350 nop ACI87 20p BC204 Up BFI61 tip E310 lOp 
7412 20p 74135 lOOp CA3140 lOOp TAA570 220p AC188 20p BC205 Up BF173 20p E420 lSOp OPTO ELECTRONIC 7413 30p 74136 lOp CA3123E HOp TAASlil B I lOp ACY17 35p BC207 .2p BF178 25p E420 125p 
741. lOp 74'37 10.p LM211H 250p TAA700 nap ACY19 35p BC212 Itp BF179 25p MJE340 45p CORNER 
7411 30p 74138 125p LM300 T05 nop TAA790 3SOp ACY20 35p BC212L I2p BFI60 30p MPSA05 30p 7417 30p 74141 lOp LM301AN 15p TA0100 II0p ACY22 40p BC213 Up BF181 30p MPSA06 32p SPECIAL SCOOP OFFER 
7.20 Up 74142 270p LM304 250p TA0110 nop ACY40 SOp BC213L 15p BF182 30p MPSA56 32p o 125 or 0 2 inch REO LEOS 
7421 30p 74143 270p LM307N &5p TBA120S lOp ACY41 Sap BC214 15p BF183 25p TlP29 47p Up eaeh. 10 for £1 00,100 fo r 
7422 20p 7414. nap LM3D8 T05 .30p TBA120T U5p ACY42 SOp BC214L Ill' BFI84 20p TlP29A 41p £7 · SO, 1000 for £60 00. 
7423 25p 74145 75p TBA4BOO 200p A0130 150p BC237 lap BF186 25p CL747 Seven Segment Common 
7425 25p 74147 230p LM3D8 OIL .30p TBA520Q 2SOp AOl43 150p BC237B 15p BF194 lap TIP29C 75p Anode Displays: Character 
7426 ISp 74148 tlOp LM309K lOOp TBA530Q 215p A0149 lap BC268 lip BF195 lOp TIP30 SSp Height 0 6" £2 ' 00 •• ch. 
7427 25p 74150 120p LM310 T05 lSOp TBA540 nop A0161 40p BC294 30p BF'96 lOp TIP30A Sip FND500 Seven Segme nt 
7428 40p 74151 I5p LM311 T05 210p TBA540Q 250p AOl62 40p BC300 Up BF197 lOp TIP30B ISp Common Cathode Displays . 
7430 Up 74153 I5p LM317K 325p TBA550Q 335p AOI61/2MP BC301 Up BFI98 25p TlP30C lOp Character Height 0 '5" 
7432 25p 74154 120p LM324 ISOp TBA560C 335p lap BC303 30p BFI99 25p TlP3' 55p £1 -30 eaeh. 4 for £5 '00. 
7433 40p 74155 70p LM348N 200p TBA641A12 AF114 25p BC307 Up BF200 30p TIP31A Sip 2NS777 Photo ·Oarilngton 
7437 25p 74158 70p LM380N 110p 250p AF115 25p BC308 Up BF224 20p TIP31B ISp lOp each . 
7438 25p 74157 70p LM382N 135p TBA700 200p AF116 25p BC317 t2p BF225 20p TIP31C 70p o 125 or 0 2" Yellow and 
7440 15p 74160 lap LM391 tlOp TBA720 250p AF117 25p BC318 12p BF241 Ill' TIP32 lOp Green LE OS 15p eaeh. 10 for 
7441 I5p 74161 lOp LM555 21p TBA720Q 250p AF116 lOp BC323 30p BF244B 35p TIP33 lOOp £1 ,40. 100 l or £12 00. HPSOI2· 
7442 ISp 74162 lOp LM709C SOp TBA750Q 225p AF178 I5p BC328 tip BF255 25p TlP34 IISp 7730 160p. HP5082·7750 IlDp. 
7443 110p 74163 lOp LM710 T05 Ill' TBA800 110p AF139 35p BC337 20p BF257 25p TIP35 225p ORP12 Japanese 75p each. 
7444 II0p 74184 125p LM710 OIL 15p TBA810 1I0p AF239 45p BC338 tip BF256 25p TIP35C 250p Mullard £1 25 each. 
7445 lap 74165 t25p LM723 T05 75p TBA620 lOOp AF279 SOp BC348 zap BF259 25p TIP41A 70p 
7446 I5p 74167 U5p LM723 OIL 75p TBA920Q 300p AU110 IBOp BC461 35p BF271 25p TlP41B 75p 
1447 75p 74170 200p LM733 1I0p TBA990 210p BA114 12p BC516 50p BF274 30p TlP41C lap 
7446 70p 74173 150p LM741 25p TCA270Q 250p BA121 12p BC517 sap BF324 30p TlP42A lOp DECODER BOARD 7450 I5p 74174 lOOp LM748 4Sp TCA270S 2S0p BA'S4 t2p BC547 12p BF336 35p TlP42B asp 
7451 ISp 74175 75p LM1303N 155p TCA760 350p BA1" ISp BC547B I3p BF337 35p TIP42C 90p CONTAINING 
7453 ISp 74176 toop LM1458 lOOp TCA4500A 450p BA 173 I5p BC548 12p BF367 20p TIP2955 70p 
7454 ISp 74177 lOOp LM3080 lOp TOA2020 325p BAXI3 5p BC546C 14p BF394 Up TlP3055 SOp 18 \0; 741 55 2 '· 741552 >" 7409 
7450 ISp 74178 140p LM3900N lap XR320 250p BAX16 5p BC549B Up BF456 SOp TIS90 25p 1 x 14180 1 1 ><; TlP32 
7470 30p 74179 140p MC1310P liSp XR2206 57Sp BAW21 20p BC549C Up BF594 SOp TlS91 25p 2 , 60WAY 
7472 25p 74180 lOOp MC1312P 1I0p XR2207 450p BB105 5Sp BC557 !Jp BF596 SOp IN914 5p EOGE CONNECTORS 
7473 30p 74181 200p MC1314P nop XR2208 550p BB110 35p BC557B ISp BF597 sap IN3754 20p Few only left of this 
7474 30p 74182 75p MC1315P 230p XR2216 1S0p BC107 lOp BC Y3 4 lOp BFR40 30p IN4001 5p unrepeat8ble barga in £3 50 each 
7475 30p 74184 150p ML747CP ISp XR2587 250p BC108 lap BCY38 lOOp BFR80 30p IN4002 5p 
7476 30p 74185 UOp MMS314 430p XR4138 150p BC1D8C Up BCY42 25p BFW58 20p IN4003 Sp 
74BO 45p 3SOp MM5316 S50p XR4202 1S0p BC109 lap BCY43 25p BFW60 25p I N4004 5p XT AL MIC Inserts 75p each . 
7481 ISp 74189 350p NE529K 150p XR4212 150p BC109C Up BCY58 lip BFW88 30p IN4005 5p 5" Scopetubes SE5J (for 
7482 lOp 74190 UOp NE555 Zip XR4739 ISOp BC113 I2p BCY59 25p BFW69 30p IN4OD6 Ip callers only) £15 ·00 each. 
7483 ISp 74191 140p NE556 lOOp 2H414 120p BC114 I5p BCY70 Up BFW91 30p IN4007 7p Bias Rejector coils 50-100KHZ 
7484 lap 74192 120p NE562B 400p BC115 Up BCY71 20p BFX29 25p IN4148 4p esp each 
7485 lOOp 74193 120p BC116 I5p BCY72 ISp BFX34 25p 2N456A lap 
748e 30p 74194 lOOp POWER SUPPLY BC117 18p BOl15 Up BFX36 25p 2N929 20p 
7489 250p 74195 75p BC118 12p BOl21 15p BFX44 35p 2N930 20p 1MHz Crystals £3 ·00 7490 35p 74 196 lOOp CAPACITORS BC119 25p B0131 35p BFX48 45p 2N1302 25p 
7491 75p 74197 lOOp BC125 Up B0132 35p BFX81 lOOp 2N1303 30p Push to Make Switches 
7492 45p 74198 165p 2200/16 35p 4700/83 120. BC125B 20p B0133 45. BFX85 30p 2NI305 30p 20p each . 
7493 40p 74199 185p 2200/63 80p 4700/10 135p BC126 20p B0135 35p BFX67 25p 2N1306 31p Chokes 10uH 3Sp each 
1494 lap 74293 lOOp 2200/ 100 150p 10000/10 l09p BCI34 '5p B0136 3Sp BFX88 25p 2N 1308 SOp 100uH 65p each 
7495 lOp 74LSOO 25p 3300/30 sap 10000/25 1S0p BC136 Up B0137 40p BFY10 30p 2N1711 22p FUlaba 5LT02 Non-Multiplexed 
7496 70p 74S112 lOOp 3300{63 gap 15000/15 150p BCI37 Up B0139 40p BFY18 lOOp 2N2219A 25p 4 Digit Phosphor Diode Display 
7497 250p 4700{25 sap 22000/25 200p BC138 30p B0140 40p BFY19 .00p 2N2483 30p With A.M ./P. M.!Colon £5 ·00 
14100 95p 4700/40 ISp BC140 30p B0144 ISOp BFY50 20p 2N2906 lip 
74104 40p 7805 140p ENQUIRIES FOR ANY OTHER BC141 30p BOl81 lOOp BFY51 ZOp 2N2907 20p MICRO BLOCK 74105 40p 7812 140p TYPES BC142 30p B0182 IDOl' BFY52 20p 2N3053 20p PRE SET POTS 
74107 30p 7815 UOp BC143 30p B0186 nop BFY53 25p 2N3054 SOp 100mw Horlzl 2102 250 Nano-Sec 
74108 125p 7818 140p ElEC CAPACITORS BC147 lOp B0207 70p BFY90 125p 2N3055 lap Vertical 50R-IM Static RAM (1024 x 1 
7416e USp 7824 150p BC148 lOp B0220 65p BR101 35p 2N3702 lip Ohm Ip Each BIT) £2 20 each 

LM340 0 ' 47/25 7p 47 /10 Ip BC148C 14p B0222 65p BRY39 3Sp 2N3703 \2p 4 for £8 40 K·05 lOOp 1/1 6 7p 47/16 8p BC149 lap B0233 sap BRY56 35p 2N3704 I2p 8 tor £16 00 
* 1{25 7p 47/25 Ip BC153 tip B0238 SOp BSX20 20p 2N3705 t2p * TTl OFFERS * 

1/50 7p 47/35 Ip BC154 tip B0252 SOP BSY40 250 2N3706 Up MULLARO POT. 2102450 Nano-Sec 
2 2/25 7p 47{50 I. BC157 lap B0263 ISp 6SY95 zap 2N3708 \2p CORES Static RAM (1024)1, 1 

7410 10 for nop 2 '2:35 7p 100/10 Ip BC158 lOp B0607 lOp BTlOOA lOp 2N3715 300p LA3 100·S00KHZ BIT) £1 ' 00 .ach * 
1412 10 for nop 3 ' 3{25 7p 100/16 Ip BC159 lOp B0608 lap BU105 200p 2N3819 25p 75p 
7420 10 for 10Dp 4 ' 7/10 7p 100125 Ip 6C167A 12p B0609 BOp BU133 180p 2N3866 95p LA4 2112450 Nano-Sec 
7430 10 for 100p BCI68 Up B0610 BOp BU208 220p 2N3904 ISp lOOp Stati c RAM (256 x 4 4 7/16 7p lOO/50 Ip BC169 .5p BOX32 LA530·100KHZ 7432 10 for 200p 4 · 7/25 7p 100/63 Itp 200p BY100 25p 2N6027 SOp lOOp BIT) £2 95 each 
7U2 10 for 350p 4 7{50 7p 220/16 12p S PECIAL QUAN T ITY PRICES 250234 SO p LA7<10KHZ 4 for £11 ID 7474 10 tor 200p 6 8/25 7p 220/25 Up 2N5777 60p lOOp 8 for £2210 

* 747e 10 for 250p 
7483 10 for 700p 10/10 7p 220/50 22p 

* * POTENTIOMETERS UMITED LA13200p 
2513 Character 10{16 7p 330/25 np 7493 10 for 2S0p 10/25 7p 330/35 Ill' IN4141 IK UN 5K LOG OFFER' S Generator. Upper 

7496 10 for nop 10/50 7p 330/50 20p DIODES BY ITT/ 5K UN 10K LOG BC2371001 £5 00 Case £7 00 each 
* 74107 10 for 2.00p 22/6Y3 7p 470/10 I4p TEXAS 10K UN 25K LOG BF257100/ £.z.oO BZY88 74121 10 for 250p 22{10 7p 470/25 tip 100 for £1 50. 25K UN 50K LOG BC147 ZENER DIODES 2513 Character 

74153 10 for .. OOp Please note , these 50K UN lOOK LOG 400mw Generator lower 
74161 10 for lOOp 22/16 7p 470/35 20p are full Ipee de- lOOK LIN 250K LOG 

6C148 OV7-33V Up each case £7 00 .ach * 22{25 7p 470{50 Up vices, 250K UN 500K LOG 
BC149 

22/35 1p 1000/16 27p BC157100 MM5204 E. Rom CMOS 22/50 8p 1000125 30p Texas TlS 88A 500K UN lM LOG BC158 Assor- £8'00 each 
* 4000 \4p 4043 250p 33{aY3 7p 1000/35 3Sp Y.H.F lM UN 2M LOG BC159 ted BRIDGE 

4001 I4p 4046 • 50p 33/16 Ip 1000/40 40 • F.E .T. 1010' £230 2M UN All a. 30p Each 6"94 £8 50p RECTIFIERS 82128 B tt In/out 
4002 I4p 4047 lOOp 33/25 Ip 1000/63 sap lOO tor £20 00 BF195 I AMP 50V 30p Port £3 00 each 

* 555 TIMER 400e lOp 4048 55p 33/40 Ip 1200/63 60p 10 for £2 50 GANGED POTS BF106 1 AMP 100V 30p 8080 AN MPU (CPU) 4007 Up 4049 40p 33/50 9p 2200/10 30p 
7410 P . Amp * 

5K+5K UN or LOG BF197 1 AMP 200Y 35p £12 OQ each * 4009 55p 4050 40p 10K+l0K UN or LOG NIXIE TUBES 1 AMP 400V 35p 
4011 I4p 4054 120p POLY CAPS 10tor£200 25K+25K UN or LOG 5853S 7Sp 1 AMP 600V 40p 8831 TriState Line 4012 I4p 4055 140p 1000 PF 5p o 1 uF Ip MULLARO 50K+50K UN or LOG B5092 125p 1 AMP 1000V 55p Dri ver £2 00 each 4013 SOp 4056 U5p 100K+l00K UN or LOG C043 125p 2 AMP 50Y 40p 
4015 90p 4060 120p 2200 5p 0 ·22 uF 7p MODULES 250K+250K LIN or LOG CV4523 lOOp 2 AMP 100V SOp 8833 Trt State Trans 
4016 40p 4066 55p 3300 5p 033 uF ID LP1152 lOOp 500K + 500K UN or LOG GN4A 125p 2 AMP 200V 550 Transceiver 
4017 lap 4069 20p 4700 5p O' 47 uF I2p LPI153 400p lM+1M UN or LOG GN9A 125p £2 00 each 
4018 lap 4070 25p 6800 5p 1 0 uF 20p LP1165 400p 2M+2M LIN or LOG 
4020 lOOp 4071 Up 0 · 01 uF 5p 2 2 uF 25p LP1166 400p VX9181 70p 8835 Trl Sti!lte 
4022 lOp 4072 Up 0·022 uF 5p 4·7 uF 35p LP1168 400p All at SOp Each. XC25 SOp 

R.C .A . TRIACS Trll nscelver 
4023 16p 4071 35p o 033 uF 5p 6·8 uF 40p LPI169 400p XE3P 70p 

400Y 6 AMP £2 00 each 
4024 ISp 4081 Up o 047 uF 5p LP1173 400p OIL SOCKETS XFW47 500 £1 · 20 
4025 tip 4082 Up LP1181 400p 8 PIN Up XFWSO SOp 

400Y 15 AMP AY5-1013 U/ART 
4026 180p 4510 120p TANT. BEADS LP1400 400p 14 PIN Up XNP12 125p 

£1 50 £6 00 
4027 sap 4518 130p EP9000 210p 16 PIN 15. XNP28 125p 
4028 lap 4520 130p O'I/35Y I4p 3'3/16V Up EPOOOl 280p 
4029 1I0p 4528 lOOp o 15135Y Up 4 ' 7/1 aY Up EP9002 2IOp T. POWELL 4030 55p * * 

0 ' 22/35V .4p 4 ' 7/25Y Up ELCI043 450p 
4032 16p 0 ' 33/35V Up 4'7/35Y 14p MK5039BN 

* 4033 120p * 
o 47{IOV I4p 8 ' 8/6Y3 \4p Six Decade 

* * 
o 47/35Y 14p 6 ' 6/35Y I4p Counter/Decoder 
O' 68!35V 14p 1 ' 0/35Y 140 £8 25 DATA 30p 
, 00/10Y Up 22/15V 21p 

High Quality 306ST PAULS ROAD HIGHBURY CORNER MU RATA ULTRASONIC I 00/35Y Up 33/18 25p 
TRANSDUCERS 1'5{35Y Up 47/3Y 20p Trimmer Caps LONDON N1 01·226 1489 SHOP HOURS 
MA40 LIR /S 2 2125Y Up 47116Y 25p Mln-Max 

2 ·5pF-6pF All MON· FRI9· 5.30 pm £1 50 Each £ .. 00 Pal' 2 2/35Y I4p 100/3Y 25p 
3 5pF-13pF one SAT 9 - 4.30pm 

TOGGLE SWITCHES * SPECIAL OFFER * 
7 OpF-35pF price Overseas agents , 
10.F-600F 20p* l1uyers, etc. Always 

SUB MIN 2000uF 35, tOp 100/£30 Nelcome 
Single Po le C.O. 85p FERRITE BEADS 1 minute walk from 
Si ngle Pole e.o. Biased ISp 6MM lon g OD Corner 

REED INSERTS One Price 3MM 10 lMM tube 
RESISTORS 1/3ROW 26MM Long 10 for 3p each 100 for 

INCLUDE POST AND VAT 100 of 1 type £1 CHIp E12 only 50MM Long £1 OOp £200 ALL PRICES 

TTL ★ ★ 
7400 Ug 74109 Hp 7401 Up 74110 Mp 
7402 Up 74130 !!p 
7403 Up 74121 lip 7404 Up 74122 7405 Up 74123 60p 7406 40p 74125 Mp 7407 «P 74126 Hp 7408 20 p 74128 71 p 
7409 26p 74130 IMp 7410 Up 74131 IMp 7411 2Cp 74133 Up 7412 26 p 74135 160 p 7413 Mp 74136 "P 7414 Up 74137 UOp 
7418 36p 74138 125p 7417 36 p 74141 Mp 7420 15p 74142 270s 7431 Mp 74143 270 p 
7422 26p 74144 270 p 7423 25p 74145 
7429 Up 74147 230p 7428 25p 74148 UOp 7437 Up 74150 120p 
7428 «p 74151 7430 Up 74153 8Sp 
7432 ZSp 74154 tZOp 7433 40a 74165 70p 7437 Wg 74156 70p 
7438 74157 7440 Up 74160 Mp 
T441 «P 74161 7442 lip 74162 •6p 
7443 UOp 74163 Mp 7444 UOp 74164 I25p 7445 BOp 74165 12Sp 7446 69p 7416? 321 p 7447 Tip 74170 2Mp 
7448 70 p 74173 150 p 
7450 Up 74174 UOp 7451 t5p 74175 75p 7453 ISp 74170 taop 
7454 Up 74177 tOOa 74 BO Up 74178 UOp 7470 Mp 74179 UOp 7472 ZSp 74180 UOp 
7473 Mp 74(81 ZOOp 7474 30 p 74182 lip 
7475 30 p 74184 UOp 
7476 39 p 74185 UOp 7480 45p 74 IBB 3Mp 7481 S5p 74169 35Cp 7482 60p 74190 UOp 
7483 ISp 74191 UOp 7*84 66p 74192 UOp 
7489 lOOp 74193 UOp 
7486 30 p 74104 mop 7480 250p 74195 Tip 
7490 35p 74196 lD0p 
7491 75P 74197 lOOp 
7492 45p 74108 U5p 
7493 40p 74199 U5p 7494 SOp 74293 UOp 
749S 40g 74LSD0 7io 7406 70p 74S112 UOp 
7497 2Ma 74100 • 5g 74104 40o 7805 UOp 
7*105 40p 78(2 UOp 
74107 30p 781S UOp 
74106 t25p 7810 UOp 
74169 UJp 7624 UOp LM340 K-05 UOp 

CMOS 
4000 Up 4043 2500 4001 Up 40*6 UOp 4002 Up 4047 106p *006 •Op 4048 55 p 4007 Up 4049 40p 4009 Hp 4060 40p 4011 Up *054 I26p 4012 Up 4055 l40p 4013 SOp 4056 135p 40U •Op 40M 1260 4016 40p 4086 SSp 4017 90p 4069 20p 4018 BDp 4070 JiO *020 U0p 4071 Up 4022 fiOp 4072 IOp 4023 Up 4077 3ip 4024 ISp 4081 Up 4025 Up 4082 Up 4026 ififip 4510 t29p 4027 50p 4510 UOp 402B BOp 4520 1S9p 4029 lUp 4 520 IMp 4030 4032 SSp Up ic ★ 
4053 UOp 

★ 
★ 
★ 

LINEAR 
AY38500 <Mo AYM710 •«{> AY367M CAMftO l25p C A306S 2WD C A3084 2Mp 

CA3O80 IMp CA308& 210p 
CAMWAO CA3taO» tlOp CASKO mp CA3t23E MOp LMiltH 3Mp LM300 T05 I70p 
LM30tAN tip LM304 ZMp LM3Q7N ISp LM308 T05 iV)p LM306 DtL f30p LM305K I80p LM310T05 ISflp LM311 T(J5 2l0p LM317K MJp LM32< IStp 
LMM0N 2Mp LM330N 11 Op LM382N 135p 

SL617B fSOp SN76003N IIQp SN70013N 1»0p SN76013NO 12Sp SN7M23N 1«p SN7M23ND 125p SN7e033N 1IOp SN76227N 1«0p SN7fl2J8K llOp SN76flMN 7Sp TAA3W lOCp TAA350 I90p TAA370 220p rAA661B 1«p TAA700 IBOp TAA700 3Mp TADIOO l«0p TAD110 130p TBA1M3 SOP TBAIZOT I25p TBA480O «0p TBA520O JMp TBA5300 t15p T6AM0 230p TBA540O ZSOp TBASWg 339p TBA580C 39Sp T0Afl4lA1? 2»p TBA7M 200p THATW 2S0p TBA720O 250p TBA750O 239 p TBA8M lUp T0A81O Hop TBAS2Q lOOp TBAOMO aOOp T0A9M 29 Op TCA27DO 2 SOp T CA270S 2Mp TCA760 3 SOp TCA4500A 450 p TDA2020 325p XR3M JSOp 

LM710 T05 Sip LM710 DIL SSp 
LM723 T05 75 p LM723 DIL 7Sp LM733 ItOp LM741 2Sp LM74a 45p LM1M3N 155p LMH5B 1<Wp LM30fl0 OOp LM3900N »Op 
MC1310P 185p MCI312P mp MC1314P tSOp MC1315P 2Mp M1.747CP «9p MM5314 4Mp Mfil53l5 550p Nt526K 150p 

Nf 5628 4Mp 

POWER SUPPLY 
CAPACtroRS 

2200/16 3>p 4700/63 1 20p 2200/63 SOp 4700/70 IJSp 2200/100 I3lp 10000/10 lOOp 3300/30 SOp 10DOD/25 ISOp 3300/63 90p 15000/13 IMp 4700/25 Mp 22000/25 200p 4700/40 65 p 
ENQUIRIES FOR ANY OTHER TYPES 

CAPACITORS 

* TTL OFFERS + 
7410 10 for 1 S9p 7*12 10 for IMp 7420 10 for 108p 7436 10 for UOp 7432 10 for 269p 7*42 10 far JMp 7474 10 lor Z«p 74 76 10 Ur 250 p 7483 10 lor 760p 7493 10 Ipr 2S0D 7*96 10 lor 456p 7410? 10 for IDflp 74121 10 lor ISOp 74T53 10 for 4Mp 74U1 10 for 800p 

0-47/25 7p 47/10 Ip 1/16 7p 47/16 8p 1/25 7p 47/29 IP 1/50 7g 47/35 tp 2 2/25 ?P 47/50 «P 2 5 35 7p 100110 Bp 3-3/25 70 100/18 «P 4*7/10 7p 100/25 •p 4 7/U 7o 100/50 Bp 4 •7/25 4 7/50 Ip 100/63 Up 
?0 220/16 Up 6 8,. 25 7p 220/25 Up 

10/10 To 220/50 22p 10/16 7p 330/25 Up 10/25 Tp 330/35 Up 10/90 IP 330/90 20g 22/673 TP 470/10 Ug 
22/10 7p 470/25 Up M/U IP 470/35 SOp 22/25 Tp 470/50 34p 22/35 7p 1000^18 aip 22/50 Bp IMO.'ZS 30p 
33/6V3 Ip 1000135 35p 33/16 •p 1000140 46p 33/25 Bp 1000/63 SOp 33/40 Bp 1200/63 60 p 33/50 9p 2200/10 36p 

MURATA ULTRASONIC TRANSDUCERS MA40UR/S £2 SO E.ch £4 00 Pair 
TOGGLE SWITCHES SUB MIN Sifipla Pola C-O- 65p Single Pole C.O. SlBSe<i ISp 
RESISTORS I/3ROW 100 of 1 lyoa £1 Mp £12 only 

TRANSISTORS 
AA113 10o BC171 12c* BDK42 50p AA217 aOp 80172 12p BDY1D 160p AC121 30t* BC177 ISp BF115 20p AC126 Mp BC17S Hp BF120 50p AC127 2Dp 00162 10p BFlZt 45p ACl27/Ot 29p BC16ZL 12p BFt23 4Sp AC120 20p 8C163 Mp BF123 45p AC151 25p 301631 12p BF127 SOp AC153 Mp BC1B4 10p BF137 Up AC153K 40 p BC184L l2g BFlM ISp AC134 Mp BC188 30a BFtflO Hp AC167 20p BC204 IZg BF131 tip AC160 20p BC205 12p BF173 Mp ACY17 SSp BC207 IZp BFlTfi 25p ACY10 SSp BC212 lip BFIJO 25p ACY20 SSp BC212U t2p BF1BO »p ACY22 40 p 80213 12o BF181 Mp ACY40 SOp BC213L lip BF162 SOp ACY<1 SOp BC214 15d BF163 25p ACY42 »p 0C214L tip BF1B4 20p ADt30 IMp BC237 Mp BF1SQ 2Sp A0143 IMp BC237B 15 p BF104 Mp AD1 <9 19 p BC2Q8 Hp BFIOS 10p AD161 40p BC294 Mp BF198 10p AD152 40p BC30Q 2Sp 8F1Q7 lOp ADlfll/2MP BC301 25p BF10S 25o Mp BC303 Mp OF190 25p AF1U ZSp BC307 I5p SFZOO Mp AF115 25p 6C308 t5p BF224 Mp AFl 16 25p BC317 Up BF225 Mp AF117 2Sp BC3I6 12p BF241 16a AFIIQ 10p BC323 SOp aF2<46 SSp AFl 78 tip BC328 1|p BF255 ISp AF138 Mp BC33T 2ta BF25T 25p AF230 45 p BC336 Up RF259 2Sp AF270 Sflp BC348 20p BF259 25p AUHO UOp BC461 39p BF271 ZSp BA114 12p BC516 30p BF274 Mp BA121 Up BC517 Mp BF324 SOp BA15< 12p BCS47 12p eF336 35p BAii/ 1S» BC547B ISp BF337 35p BA173 I5q BCS48 Up Bf3Q7 20p BAX13 Sp BC54SC 14p BF304 S5p BAX16 So SCMOB 1Sp BF458 56 p BAW21 20p BC549C 14p BF52« 86p BBlOS SSp 90557 ISp BF30fl 30p BBUO SSp BC557B Up QF507 Mp BCt07 Up BCY34 BOp flFR40 SOp BCt08 iOp BCY38 lOQp BFR90 SOp BC108C 15p 8CY42 2Jp BFVV8B 20p 6C109 <Bo BCY43 ZSp BFW60 ISp BC10BC ISo BCV50 lip BFWSB SOp BC113 12p BCYS9 2Sp BFW89 Sip BC114 15o BCY70 ISp BFW91 S5p BC1I5 Up BCY71 2Cp BFX20 25n BC1U Up 0CY72 JSp BFX3< 25p 8C117 18p 90115 45p BFX3B 25p BC119 Up 8D121 65 p BFX44 Sip BCm ZSp 00131 Sip 0FX4B 45d ecus Up 0D1M S5p BFX81 IMp 6C125Q 29p BD133 45p BFXfiS SOp BC12S 20 p 00135 Sap 8FX07 25p BC134 tip BD136 SSp BFX00 25p 6C126 Up 0O137 46p BFV10 Mp BC137 Up BDlSfi 4ap BFYU 1l9p BC13ft Mp BOKO 40p BFYU 100p 8C140 30 p BD14 A IBOp SFY5C 20a 8C141 Mp BD161 1(Wp BFY51 ZOa BC142 Mp 00162 lOOp SFY6? 20a BC143 Mp BDiBB UOp BFV53 Up BC147 Up BD207 70p BFY90 125p 8C146 Up 8D220 Bip BR101 39p BC140C 14p BD222 65d 8RY30 SSp BC149 10p 00233 90p QRYM 35p BC153 Up BD238 SOp BSXZO 20p BC154 18p 00252 aOp BSY4Q 2ifj 80157 IOp 60263 QSo BSYSS 20p BC150 Up BD607 IOp BTI&GA BOa BC155 10p BD608 IOp SUUS 200q BC167A 12p BOKO SOp BU133 UOp BCie8 I4p BD610 IOp BU?Oa 220o 0Cf69 ISp 80X32 290p SYlOO 2Sp 
SPECIAL QUANTITY PRICES 

BY128 Up BYU? ISp SYIM 25p BY164 SOp BYXi4 Ip Ct 120 SOp C1184 20p 
El 00 42p 

MdE340 45p M PS AOS 30p MPSA06 32d M PSA 50 32p 
TIP26 47 p TIP2BA 4«p TIP20C 7Sp TIP30 BSp TIP30A 5|p TIP30B 65 p TIR30C «0p TIP31 95P TIP31A Sip TIP31B 65P TIP31C 76p TIF32 6ap TIP33 108P TIP34 11Sp TIP33 225o TIP35C ZSCp TIP41A 7ep TIP41B 75p T1P41C 80p TIP42A 100 TIP42B ISp T1P42C «0o TIP205S 700 TIP305S SOp TISM Zip TIS01 ZSp 
IN914 5p (N3764 20 p 

IN4003 So IN4004 Sp (N4005 Sp IN4006 6p IN4007 7o IN414S 4p 
2N456A IOp SNOZO 26p 2N930 20p 2N1302 ISp 2N1303 Mg 2N1305 SOp 2N13CB 36p ZN1303 SOp 2N1711 22p 2N2219 A 25p 2N24B3 30 p 2N2906 tBp IN 2907 26 p 2N3053 20 p 2N30B4 SOp 2N3053 BOp 2N3702 Up 2 N 3703 Up 2N3704 tip 2N3705 12p 2N3T06 tZp 2N37Q8 tip 2N3713 309 p 2N38I9 2Sp 2N3866 05 p 5N3004 tip 2N8027 SOp 23D234 SOp 2N5777 660 

POLY CAPS 
1000 PF 5p 0 1 uF Bp 2200 Bp 0 22 uF 'P 3300 lo 0 33 uF 90 4700 Bp fl-47 uF Up BSOO 9g 1 0 uF 29p 0 01 uF Bp 2 2 uF 25p 0 022 uF Sp 4 7 uF 35p 0 033 uF Bp 6 0 uF 40 p 0 0*? liF 5p 

TANT. BEADS 
01/35V Up 3 3/16V Up 0 15/35V Up 4-7/167 Up 0 22/35V up 4 7/25V Up 0-33/357 up 4-7/35V Up 
0 47/1OV Up 8 8/673 14p 
0 47/35V Up 6 8/357 Up 0-60/35V Up 1 *0/397 Up t Q0/1OV up 22/157 Zip 1 00/35V Up 33/16 250 1*9/357 Up 47/37 26o 2 2/25V Up 47/167 asp 2 2/35V Up too/av 25p 

+ SPECIAL OFFER * 
ZMOuF 35v 40p 100/£30 
BCED INSERTS One Price 26MM Long 10 (of MMM Long £1 Mp 

IN41M DIODES BY ITT/ TEXAS 100 tor £5 50- Pleafta note, are full apat de- 
TeiiBS TlS 86A V-H.F F.E.T, 10 lor £2 30 100 tor £20 00 555 TWER 10 lor £2 » 
741 O P. Amp ★ 10 for £2 00 
MULLARD MODULES LRU 52 IMp IP1153 4Mp LPn65 4Mp LPtIM 400p LRIiefi 4Mp UP 1163 400p LPU73 406p IPU81 4«p LP1400 400p EP9000 UOp EP9001 2BOp ER9002 ZI0P ELC1043 450 p 

High quellly Trimmer Cape Mln-Wo* 2 5oF-6oF AH 3 5DF-13OF one 7 0pF-35pF price UpF-SOnF Wp-fc 
FERRITE BEADS 6MM long OD 3MM ID 1MM 3p each 100 (or £2 00 

POTENTIOMETERS IK LIN 5K LOG SK LIN 10K LOG 10K LIN 25K LOG 25K LIN 50K LOG 50KLJN lOOKLOG 100K LIN 230K LOG 250K LIN 600K LOG 5MKLIN 1MLOG 1M LIN 2M LOG 
2M LIN All at 3Qp Each 
GANGED POTS 
5K + 5K LIN or LOG 10K + 10K LIN or LOG 25K + 25K UN or LOG 50K + 60K UN or LOG 100K+100K LIN or LOG 250K + 250K LIN of LOG S00K + 500K LIN or LOG 1M + 1M UN or LOG 2M + 2M LIN or LOG 
All «1 60p Each. 

LIMITED OFFERS BC237100/ £5 00 BF257 fOO/£12*02 
BC147 BC148 BC149 BC157 100 QC168 Asaor. 0Cl59t«d BF194 £6 59p 
BFU5 BF1S6 BFU7 

DIL SOCKETS 0 PIN Up 14 PiN Up 16 PIN I5p 

ENAMEL COVERED COPPER WIRE 14SWG40g U SWG 40g 18 5WG 4ig 20 SWG Mp 22 SWG Mp 24 SWG 50p 26 SWG Mp 28 SWG SSp 30 SWG SSp 33 SWG 60p 34 SWG Mg 30 SWG 65p 38 SWG 70p 40 SWG 70p 42 SWG ttp 

ROTARY SWITCHES BY LORL1N 1 POLE 12 WAY, 2 POLE 6 WAV. 3 POLE 4 WAY. 4 POLE 3 WAY. AM 49p Each. 

OPTO ELECTRONIC 
CORNER 

SPECIAL SCOOP OFFER 0 125 or 0 2 inch RED LEDS tip each. 10 (or £1 00, 100 for £7-50. lO«KMor£«6 M- DL74? Seven Segment Common Anode DJeplaya; Character Helflht 0 O-'Ca 00 each. FND500 Seven Segmeni Common Celhode Diapiayfi ChBrecter Height0*5" £1 10 each. 4 for £5 60. 2N5777 Photo-Darlington 69p each, 0 125 or 0 2" Yellow end Green LEDS Up each. 10 for £1 46 100 »flf £12 60, HP5082- 7730 UOp. HP50S2-7750 UOp. ORP12 Japanese TSp each. Multard £t 25 each. 

DECODER BOARD 
CONTAINING 

18 x 74156 2 • 74155 2 ' 7<09 1 > 74180 1 ^ 74150 1 < TIP32 2* M WAY EDGE CONNECTORS few only left of this unrepeatable bargain £3 51 each 

XTAL MIC loeerls 7Sp each, 5" Scopfituhes SE5J (lor callers only) £15 06 each. Bias Rejector coifs 50-100KHZ tip each 

IMKi Crystals £3 W Push 1o Make Switches J9p each. Chokes 10uH 35p each IflOuH 65p each Futaba 5LT02 Non-MulUDle>ed 4 Digit Phosphor Diode Display With A.M./P.M./Colon £S 69 

PRE SET POTS fOOrtlv* HOrlz/ Vertical 50R-IM Ohm Ip Each 

NIXIE TUBES 5853S "P B5092 USp CD43 125p CV4523 UOp GN4A l2Sp GN9A 125p 7X9161 70 p 
XC25 SOp XE3P TOp XFW47 50p XFW50 50p XNP12 >25p XNP2a USp 

R C,A. TRIACS 4Q0V a AMP £1 20 40CV 15 AMP £1 SO 

r POWELI 

306 ST PAULS ROAD HIGHBURY CORNER 
LONDON N1 01-226 1489 shop hours SHOP HOURS MON-FRI 9-5.30 pm 

SAT 9 - 4.30Dm Overseas agenis, nuyers, etc. Always /»el Co me t minute vialk from Highbory Corner lube 
ALL PRICES INCLUDE POST AND VAT 

www.americanradiohistory.com
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SUPERSOUND Il HI·FI MONO AMPLIFIER 
A superb soHd state audio ampli-

fter. Brand new components 
throughout. 5 silicon tran-

sistors plus 2 power output 
transistors in push-pull. 

Full wave redification. 
OutDut approx. 13 
watts r.m.S. into 8 
ohms. FreQuency re.-
sponse 12Hz 30KHz ± 
3db. Fully integra ted 

pre .. amplifier stage with 
separate Volume. Bass boost and Treble cut controls. 
Suitable for 8-1 S ohm speakers. Input for ceramic or 
crystal cartridge. Sensitivity approx. 40mV for full 
output. Supplied ready built and tested, with knobs. 
escutcheon panel. input and output plugs. Overall 

high )< 6' wide x 7t' deep. AC 2OO'250V. 
£15·00. P. & £1 ' 20. 

An advanced solid state general 
purpose mono ampliHer suitable 
for PubliC Address system, 
Disco, Guitar, Gram., etc. Fe:ltures 3 individually 
trol1ej inputs (each input has a separate 2 stage Dre-
amp). Input 1. ISmv into 47k. Input 2. ISmv into 47k. 
(suitable for use with mic. or guitar etc.). Input 3 
200mv into I mejit . suitable for gram. tuner. or tape etc. 
Full mixing facilities with full range bass & treble 
controls. All inp liS plug into standard jack sockets on 
front panel. Outflut socket on rear of chassis for an 8 
ohm or 16 ohm speaker. Output in excess of 20 watts 
R.M.S. 'gery attractively finished purpose built cabinet 
made from black Vinyl covered steel. with a brushed 
anodised aluminium front escutcheon. For ac mains 
operation 2001240v. Size approx. 12t' w. x S' h .·< n'd. 
Special introductory Price £28'00+£2·50 caTT. & pkg. 
Muilard LPI159 RF-IF M",1Llle 470 kHz £2 ,15+ 
P.&P. 20p. Full spec. and connection details supplied. 
Pye VHFIFM Tuner Head covering 88-108 M/Hz. 10·7 
M/Hz I.F. output. 7-8 Volt + earth. Supplied pre-
aligned. \\"ith fuH circuit diagram With precision·geared 
FM gang and 323Pf + 323Pf A.M. Tuning gang only 
0 ' 15 + P. & P. 3Sp. 
STEREO OECOIlER 
SIZE 2' x 3 - x ,'ready built. Pre-aligned and tested 
for 94 16V neg. earth operation. Can be fitted to almost 
any FM VHF radio or tuner. Stereo beacon light can 
be fitted if required. Full details and instructions (in· 
elusive of hints and tiP') supplied. £6 00 plus 20p 
P. & P. Stereo beacon IiRht if 40p extra. 

MAINS OPERATED SOLID STATE 
AM/FM STEREO TUNER 

200/240V Mains oper-
ated Solid State FM AM 
Stereo Tuner. Covering 
M.W. A.M. 540-160S 
KHz VHFIFM 88-108 
MHz. 
Built-In Ferrite rod aerial 
for M.W. FuU AFC and 
AGC on AM and FM. 
Stereo Beacon Lamp 

Indicator. Built in with variable output 
voltage adjustable by pre-set control. Max olp Voltage 
600m/v RMS into 20K. Simulated Teak finish cablnel. 
Will match almost any amplifier. Size Si'w x 4'h x 
9t'd approx. 
LIMITEO NUMBER ONLY at £18'CO + £I'SO P. & P. 
MAINS TRANSFORMEK 
Pri. O' I 10 and 240. Sec. 28v at 1·8 amps. Also tapped 
at 12v . 3 amp. Overall si .. 21'h x 3t'w x 2t'd. 
£2 · S0 + £1·00 P. '" P. 
\ 0 . 14 WAr .. HI -FI AMPLIFIER KIT 
A stylishly finished monaural amplifier with an output 
of '4 watts from 2 EL84s in push-pull. Super repro-
duction of both music and soeech with negligible hum. 
Separate inputs for mike and gram allow records and 
announcement:il to follow each other. Fully shrouded 
section wound output transformer to match n 
speaker and 2 independent volume controls, and 
separate bass and treble controls are provided giving 
Rood lift and cut. Valve line-up 2 EL84s, ECC83. 
EF86 and EZSO Simple instruction bookJel 
15p + SAE (Free with parts). All part. sold separately. 
ONLY £14'50 P. & P. £1 ,40. Also available ready 
built and tested £19 00 P. '" P . £ 1'40. 
"POLY PLANAR" WAFER-TYPE, W IOE 
ELECTRO-OYNAMIC SPEAKER 
Size I Ji' x 14#' x Itr' deep. Weight 190z. Power 
handling 20W r.m.s. (4OW peak). Impedance 8 ohm 
only. Response 40Hz-20kHz. Can be mounted on 
ceilings, walls, doors, under tables, etc., and used witb 
or wilhout baffle. Send S.A.E. for fuil deta,'s . 
Only £8·40 each + p. & p. (one 9Op, two £1' 10). 
Now available in either S- round version or 4!'" x St ... 
rectangular. 10 watts RMS 60Hz-20KHZ £5 ·15 + 
P. '" P. (one 65 p. two 7Sp). 
MAGNETIC PR E:'AMP. Sens. 3mV in for loomV out. 
IS to 35V neg. earth. EQu. ,\, ldB from 20Hz to 20KHz. 
Input impedance 47K. Sit. 11- x H- x SI-H. £1. 60 + 
200 P. & P. 
2- PLASTIC CONE HF TWEETER 4 ohm. £3 ·50 per 
matched pair + SOP P. & 1' . 

I 

HARVERSONIC SUPERSOUND 
10 + 10 STEREO AMPLIFIER KIT 
A really first-class Hi-FI Stereo Amplifier Kit. Uses 14 
transistors including Silicon Transistors In the lint five 
staRes on each channel resulting in even lower noise 
level with improved sensitivtty. Integral prc-amp witb 
Bass, Treble and two Volume Controls. Suitable for use 
with Ceramic or Crystal cartridaes. Very simple to 
modify to suit magnetic cartridge-Instructions in-
cluded, Output .talle for any speakers from 8 to 15 
ohms. Compact design, all PlrtS lupplied includina 
drilled metalwork, high Quality ready drilled printed 
circuit board with component identification clearly 
marked, smart brushed anodised aluminium front 
panel with matching knobs, wire, solder, nuts, boits-
no extras to buy. Simple step by steP Instruction. 
enable any constructor to build an amplifier to be 
proud of. Brief specification: Power output: 14 watts 
r .m.s. per channel into S ohms. Frequency response: 
± 3dB 12-30,000 Hz Sensitivity: better than 80mV into 
IM Q: Full power bandwidth.: ± 3dB 12-15,000 Hz. 
Bass boost approx. to ± 12dB. Treble cut approx. to 
-16dB. Negative feedback IBdB over main amp. 
Power requirements 3Sv. at I ·0 amI'. 
Overall Size l2'w. x 8'd . x 2t'h.. 
Full)t detailed 7 page construction manual and t)arts 
list free with kit or send 2Sp plus large S.A.E. 
AMPLIFIER KiT . . U3' 5G P. & P . 80p 
(Magnetic inout components 33D extra) 
POWER PACK KiT £5·50 P. & P. 9Sp 
CABINEf £S·SO P. & P . 9Sp 
SPECIAL OFFER- onlY £13·75 If all 3 Items 
ott!ered at One time plus £1 15 p. '" p. 

Full after sales service 
Also avail . ready bUilt and tested £31 ' 1S, P . & P. £1 . 50. 

HARVERSONIC STEREO 44 
A solid state stereo amplifier chassis. with an output of 
3-4 watts per ch.annel into B oh.m speakers, USing Ih.e 
latest high technology integrated circuit amplifiers wilh 
buill in shorl term thermal overload protection. All 
compOnents including rectifier smoothing capacitor. 
fuse. tone control. volume controls, 2 pin din speaker 
so,;kets & S pin din tape rec./play socket are mounted on 
the printed circuit panel, size 8t)1)rox. 9.'" x 2.'" x 1-
max. depth. Supplied brand new & tested, with knob., 
brushed anodised aluminium 2 way escutcheon (to allow 
the amplifier to be mounted horizontally or vertically) at 
only £9 ' 00 plus SOP P. & P. Mains transformer with an 
output of 17v ale at SOOm/a can be supplied at £1' 50 + 
40p P & P if required . Full connection details supplied. 
HA34 3 Valve Audio Amp. 4t w. output ready built and 
tested £8'50 + £1 ' 40 P. &P. Also HSL 'FOUR' amp-
lifierkit. is'OO + £j.4O P. & P. 

All prices and speclflcations correct 
at time of press and subject to 
alteration witbout notice. 

HARVERSON SURPLUS CO. L TO. PLEASE NOTE: P. '" P. 
f'HARGES QUOTED APPLY TO 
U.K. ONLY. SEND SAE WITH 
<\LL ENQmRIES. 

(Dept, P,W_) 170 MERTON HIGH ST., LONDON, S.W_19. Tel.: 01·540 3985 
A (.IA! miftfdf" from 80.,,11 W'm .... do't 2" .... S'lJllon. 

Open '.lO-5.l0 Mondoy Co frldoy, Socurdoy. CI ••• d W.dn •• doy. 

MAIL ORDER DEPT. 

CRESCENT RADIO L TD 
I ST. MICHAELS TERRACE, WOOD GREEN, 

LONDON, N22 4SJ. 01-8884474 
.. FLI .... ' 

An .Iect,.onic ",.rsion of two .. up 
Or' odd. and aven •• 
We supply a complete kit of parts 
which includes a 'litron, cue and 
attractive front panel to live the 
finished lame Ion I life and 

are supplied. 
'If you Clln solder you can make this 
,reat lame'. 
An ideal first project to introduce 

start you on a 
,reat hobby but you will own a lame 
which will amuse you and your friends 
for hours. 
COMPLETE KIT £lI 15 + 8% VAT 

POST FREEt 

FERRIC CHLORIDE 
Anhydrous ferric chloride in 
double sealed I lb. 'poly packs'. 
PRICE: 'Sp per Ib + 8% VAT 

HEAVY DUTY XOVER 
1WAY80HM 

A 2 way 8 ohm HID Xover suit.ble 
for LIS systems up to 100 watt. 
Fitted with screw terminals for 
input and a three position IHF 
LEVEL' switch which selects either 
Flat, -3d8 or - 6d8. 

ONLY £)·00 + 8% VAT 

A CRESCENT 'SUPERBUY' 
Goodm.ns 5" 8 ohm long throw 
HID loudspe.ker. 
Mountinc plate is inte,ral with LIS 
chassis and has fixing holes with 
centres spa.ced at Si" (diagonally ). 

ONLY £5,00 + 12,% VAT 

TELESCOPIC AERIAL + 12,·:, VAT 
I1 section telescopic aerial . 
Extended length: I metre (39f') 
Fully c1o.ed: 135 mm (Sf') 
Fixin,: nut and bolt fixing through 
recess at base of aerial . 

ONLY 75p EACHI 
LOUDSPEAKERS + 12!% VAT 
2f' (S7mm) 8 or 75 ohm 'Op 

(please state impedance req'd) 
5" 8 ohm Ceramic £1 · 50 
8" "ELAC" 8 ohm ISW dual 

cone £5 ·00 
8H "GOOD MANS" 'Audiom 

8PA' 8 ohm ISW £4,76 
10" "ELAC" 80hm IOW dual 

cone £4· 50 
7" x o4"80hm4W 0·00 

BARGAIN LOUDSPEAKERS + 12!% VAT 
It'' (60mm) 8 ohm (limited 

stocks) 60p 
21" (70mm) 8 ohm (limited 

Slocks) 60p 
8" x 5" 4 ohm (limited stocks) 0·00 

LOUDSPEAKERS + 8% VAT 
12" "Mc\(ENZIE" 8 ohm 7SW 

Bass 03·62 
12" "McKENZIE" 8 ohm 75W dual 

cone 03·62 
12" "McKENZIE" 8 ohm 7SW 
,eneral purpose £18·37 
12" "GOODMANS" 'Audiom 12P' 
8 ohm SOW (2),00 
12" "FANE" POP 33T 16 ohm 33W 

£12·92 
12" "FANE" POPSO/2160hm SOW 

£15 ·70 

P &. P. Orders up to £5, add 30p. Orderl!l 
£5-£10, add SOp. All orders over £10 
post free l Please add V.A.T. as shown . 
S.A.E. with all enQuiries please. 

Personal callers welcome at: 21 Green Lanes. Palmers Green. N.Il. 

OPEN UP THE EXCITING WORLD OF 
SHORT WAVE LISTENING 

SRX-30 
For Ihe .dnnced. keen short wave listener, Ihe choice of receiver has usually been 
between cheap and nasty or very good but very expensive equipment. We trunk 
tbat the SRX·30 will provide that listener with excellent performance at a 
able cost and is the answer to this eternal Droblcm. 
The SRX-30 provides AM. CW, USB and LSB reception on all frequencies from 
SOO kHz to 30MHz. All right, so does your Sooper Blooper Mic. 3 but you can't 
set the Sooper Blooper dial to the frequency you want and be sure that it's correct I 
Tho SRX-30tunlnl.yStom is so simple to operate. You have a dial readinll In MHz 
from 0-29 and a main tuning dial reading 0-1000 kMz. So-if YOII know that 
Radio Slobovia is broadcasting on 10.295 MHz, you set the MH. dial to 10, the 
kHz dial to 295 and there you are. The MHz dial seninll is not critical, as stability 
Is guaranteed by a Iriple mixing drift canceUinll system. thereby overcoming 
another problem in your Sooper Blooper Mk. 3: drift. 
A further drawback to cheap receivers is massive image interference o.n the higher 
freQuencies due to Ihe use of a low IF. typically 4SS kMz. The Cllre for Ihis 
problem i. the use of a high IF and Ihe SRX-30 employs a first IF of around 
40 MHz-so goodbye 10 Orst IF image,. You could of course find Ihe same 
system as this in the Racal RA I 7 series receivers: after all. Ihe SRX-30 has 
copied the basic idea from this very receiver. The bill drawback to Ihe RAI7 
(apart from the price !!) is that unJess you have [he musdes of a prize fighter. 
lilling Ihe RA 17 may send you for a holiday at Hernia Bay (staying at Ihe Truss 
House?). 
To the SRX-30 covers 500 kHz to 30 MHz with excellent dial readoul 
and reset accuracy; it has ail mode (AM, CW, SSB) recePtion and is equally at 
home in 'broadcast or amateur bands: it has all the facilities of a tOD class 
munications receiver, RF gain. fine tuning. selectable side bands, built in 
speaker, operation from ac mains or 12v. Dc, rugged construction and super 
styling and all at an attractive price-£158 inc. VAT. Carr £3. 
See it soon at your nearest stockist. you wiU be agreeably impressed. 
For all that'. good in Amateur Radio. CODIIlCt: 
LOWE .ELECTRONICS LTD., 119 Ca,oDdisb Road, Matlock, Derbyshire, 
Tel: 0629 2430 or 2817 . 
For full calalogue, simply send 4Sp iD stamp. and request catalogue CPW. 
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HARVERSONIC SUPERSOUND 
10+ 10 STEREO AHPURER KIT 
A really flrst-cla^s Hi'Fi Slcrco Ampllfler Kll, Uaca 14 translscors Jnciudtn» Silicon Traoalstora in the flrsi five 
alagcs on each channel resulting in even lower noise level with improved scnsitivliy. Integral pre-amp with 
Basa. Treble and two Volume Comrolfl. Suitable for use 
with Ceramic or Crystal canrLdgej. Very simple to modify to suit magnetic cartridge—Instructions In- 
cluded. Output Stage for any speakers from 8 W 15 Ohms. Compact design, all pa as luppllcd including 
drilled mculwor*. high duality ready drilled printed circuit board with component Idcnllflcation clearly 
marked, smart brushed aoodlsed aluminium front panel with matching knobs, wire, solder, nuts, bolls— 
no extras to buy. Simple step by step Instructions enable any construcior to build an amplifier to be 
proud of- Brief specification: Power output: 14 watts t.m.a. per channel into 5 ohniB. Frequency response: 
±3d0 12-30.000 Hz Sensitivity: better than BOmV Into 1M n: Full power bandwidth: i3d9 12-15,000 Hz, 
Bass boost appro*, to ± l2dB. Treble cut approx. to —J6dB. Negative feedback 18d8 over main amp. 
Power reQuiremcni$ 35v, at 1 • 0 amp. Overall Size 12'w. x 8*d, x 2i'h. 
Fully detailed 7 page construction manual and parts list free with kit or send 25p plus large S. A.E. 
AMPLIFIER KIT .. <13 50 P. & P. 80D (Magnetic Input components 33p extra) 
POWER PACK KIT £5-50 P. AL P. 95p CABINET  £5-50 P. A P. $5P 
SPECIAL OFFER—only £23-75 If all 3 Items ordered at one time plus £1 15 p. & p. 

Full after sales service Also avail ready bdilt and tested £31 -IS, P. A P. £1 • 50. 
HARVERSONIC STEREO 44 

A solid stale stereo amplifier chassis, with an output of 
3-4 watts per channel into 0 ohm speakers. Using the latest high lechnology iniegratcd circuit amplifiers with 
built in short term thermal overload protection. All components Including reciifler smoothing cspacitor, 
fuse, tone control, volume controls. 2 pin din speaker sockets A 5 pin din tape rcc./play socket are mounted on 
the printed circuit panel, size appro*. 9i* x 2J' x 1' max. depth. Supplied brand new A tested, with knobs, 
brushed anodiscd aluminium 2 way escutcheon (to allow the amplifier io be mounlcd horizontally or vertically) at only £9 00 plus 50p P, A P. Mains iransformer with an 
output of I7v o.'c at SOOm/a can be supplied at £l '50 -i- 40p P A P if required Full connection details supplied. 
HA34 3 Valve Audio Amp.4i w. output ready built and 
tested £8 -50 ■ £1-40 P. A P. Also HSL 'FOaR' amp- lifier Idt. £8 00 + £I-40P. A P. 

SUPERSOUND II HI-FI MONO AMPLIFIER 
A superb solid state audio ampli- flcr. Brand new components 

[a throughout, 5 silicon Iran- s'fll,>rS plus 2 power output 
li'Tl I'-SPb fwwistors in push-pull. Full wave rectification. 

X soSli* 12Hz SOKHz^ 
prc-amplifier stBRc with separate Volume. Bass boost and Treble cut controls. 

Suitable for 8-15 ohm speakers. Input for ceramic or crystal cartridge. Sensitivity approx. 40rtiV for full 
Output, Supplied ready built and tested, with knobs, escutcheon panel. Lnout and output plugs. Overall 
alzc 3' hiRb x 6* wide * 7i' deep. AC 20(V25«V. PRICE £15 00. P. A P. £1 >20, 
HARVERSONIC MODEL P.A. 
TWO ZERO 
An advanced solid state general 
purpose mono ampliflcr suitable for Public Address system. 
Disco, Guitar, Gram., etc. Features 3 indivfdually con- trolled inputs (each input has a separate 2 stage prc- 
amp). Input 1, 15mv into 47k. Input 2» ISmv into 47k. (suitable for use with mlc. or guitar etc.). Input 3 200mv Into 1 mcs. suitable for aram, tuner, or tape etc. 
Full mixing facilities with full range bass A treble 
controls. Ail inp us plug into standard Jack sockets on front panel. Output socket on rear of chassis for an 8 
ohm or 16 ohm speaker. Output in excess of 20 watts R,M.S. Very atcractivcly finished purpose built cabinet 
mide from black vuiyl covered steel, with b brushed nnodised afuminium front escutcheon. For ac mains 
operation 200/240v. Size approx. 124' w. y 5" h. Special introductory Price £28-00+ £2*50 carr. & pkg. 
Mullard LPJI5y KF-1F MimUiIc i70 kHz £2-25 4- P.AP. 20p. Full spec, and connection details supplied. 
Pyc VHF/FM Tuner Head covering 88-108 M/Hz. 10-7 
M/Hz l,F. output. 7-8 Volt F earth. Supplied prc- aligncd. with full circuit diagram with precision-geared 
FM sang and 323Pf -i- 323Pr A.M. Tuning Rang only £3-15 4- P. A P. 3Sp. 
STEREO DECODER SIZE 2* x a* x r ready built. Pr^aligncd and tested 
for 9-I6V ncg. earth operation. Can be fitted to almost any FM VHF radio or tuner. Stereo beacon light can be fitted if required. Full details and instructions (in- 
clusive of hints and tips) supplied. £6 00 plus 20p P. A P. Stereo beacon light if required 40p extra. 

MAINS OPERATED SOLID STATE 
AM/FH STEREO TUNER 
, llBgi 200/240V Mains opcr- ttcd Solid State FM AM 

MCW0 ^UMr* ^40-^605 

StciS>0 Beacon Lamp Indicator. Buili la Prc-amps with variable output voltage fidjustable by pre-sct control. Max o/p Voltage 
6Wm/v RMS Inlo 20K.. Simulated Teak finish cabinet. Will match almost any amplifier. Size 8i'w x 4*h x 
94'd appro*. LIMITED NUMBER ONLY at £28 00 -f £1 -50 P. A P. 
MAINS TRANM OKMtH , Pri, 0 -110 and 240, Sec, 28v at I 'fl amps. Also tapped 
at I2v -3 amp. Overall size 2J'h >; 34*w x 24'd. £2-50 -f £1 '00P. A P. 
10 14 WAIT HI-FI AMPLIFIER KIT 
A stylishly finished monaural amplifier with an output of 14 watts from 2 ELBAs in push-pull. Super icpto- duction of both music and speech with negligible hum, 
Separaie loputs for mike and gram allow records and announcements to follow each other. Folly shrouded 
section wound output tramformct to match 3-15 D speaker and 2 independent volume controls, and 
separate bass and treble controls are provided giving 
good lift and cut. Valve line-up 2 EL34s. ECC83. EF86 and EZ80 rectifier. Simple instruction booklet 
25p + SAE (Free with parts). All parts sold separately, ONLY £14-50 P. A P. £1-40. Also available ready 
built and tested £19 00 P. & P. £1 -40. 
"poly planar" wafer-type, wipe range 
ELECTRO -DYNAMIC SPEAKER Size 114' x I444-* x 1^' deep, Weight l9oz. Power 
handling 20W r.m.s. (40vV peak). Impedance 8 ohm only. Response 40Kz-20kHz. Can be mounted on 
ceilings, walls, doors, under tables, etc., and used with or without baffle. Send S.A.E. for full dctafls. 
Only £8-40 each 4 p. & p. (one 90p, two £1 -10). Now available In either 8' round version or 4)' x 8K 
rectangular. 10 watts RMS 60Hz-20KHZ £5-25 + P. A P. (one 65p. two 75p>, 
MAGNETIC PBE-AMP. Sens. 3mV in for lOOmV out, 15 to 35V neg. earth. Equ, ± IdB from 20Hz io 20KHz. 
Input impedance 47K. Size 11' * 24' x 5i'H. £2 60 + 2Qp P. A P.  
i' PLASTIC CONE HF TWEETER 4 ohm. 1150 per matched pair -f- J0p P. A P 

All prk« and speclflcallons correct 
ot lime of press and subket to 
alteration without notice. 

HARVERSON SURPLUS CO. LTD. 
(Dept. f.W.) 170 MERT0N HlflH ST., LONDON, S.W.19. Tel.: 01-540 3985 A (*u m/nnlo from OeulK WimlUdaii Jut' SlaltoH, 

Off»n f.30~J.30 Monday Co Friday, fSaturday. Clatad Wadaatday, 

PLEASE NOTE: P. & P, 
rHAHCESOOOTED APPLYTO 
U.K. ONLY, SEND SAE WITH 
ALL ENQUIRIES. 

MAIL ORDER DEPT. 

CRESCENT RADIO LTD 
I ST. MICHAELS TERRACE, WOOD GREEN, 

LONDON, N22 4Sj. 01-888 4474 
"FLIP"! 

An •Uctronic version of two-up or cuSdt and even*. Wn jupply * tompkee kk of parti which includes * strong ewe Nid attractive front panel to <iye the flnlihed same a tong Ufa and pro- (Okiional appcinncc. _ Fult assentbiy instructions are supplied. 'If you can solder you can make this groat game". An ideal firti project to introduce tov to electronica. iot only will 'FUlF' start you on a great hobby but you will Own 2 game which will amuse you and your friends For hours. 
COMPLETE KIT £5 15 + 8% VAT POST FREEI 

FERRIC CHLORIDE 
Anhydrous ferric chloride in 
double seiled lib. 'pofy packs*. 
PRICE; 6Sp per lb 4 8% VAT 

HEAVY DUTY XOVER 
2 WAY 6 OHM 

A 2 way 8 ohm H/D Xover suitable 
for L/$ systems up to 100 watt. 
Fitted with screw terminals for 
input and a three poittjon 'HF 
LEVEL' switch which selects either 
Flat. -^BdB or — 6dB. 

ONLY £3-00 4- 8% VAT 
A CRESCENT 'SUPERBUY' 

Goodmans S" S ohm long throw 
H/D loudspeaker, 
Mounting plate is integral with L/S 
chassis and has fixing holes with 
centres spaced ac 54" (diagonally), 

ONLY £5 M h 124% VAT 

TELESCOPIC AERIAL + 124% VAT 
IJ section telescopic aerial. 
Extended length: I metre (394") 
Fully closed; 135 mm (SJ") 
Fixing: nut and bolt fixing through 
recess at baie of aerial. 

ONLY 75p EACH! 
LOUDSPEAKERS + 124% VAT 
24" (57rom) 8 or 75 ohm 

(please state impedance req'd) 
5" 8 ohm Ceramic £l-S0 
8" "ELAC" 8 ohm |SW dual 

cone £5-00 
8" "GOODMANS" 'Audiom 

BPA' 6 ohm 1SW £4-74 
10" "ELAC" Bohm tOWdual 

cone £4'50 
7" x A" 8 ohm 4W £2-00 

BARGAIN LOUDSPEAKERS 
+ 121% VAT 

24" ($0mm) 6 ohm (limited 
Stocks) 60p 

2J" (70mm) 8 ohm (limited 
stocks) 6Qp 

8^x5" 4 ohm (limited stocks) £2-00 
LOUDSPEAKERS + 8% VAT 

12" "McKENZIE" 8 ohm 75W 
Bass £23-41 

12" "McKENZlE" 8 ohm 75W dual 
cone £23-52 

12" "McKFNZIE" 8 ohm 75W 
general purpose £18-37 
11" "GOODMANS" 'Audiom l2Pr 

8 ohm SOW £23-00 
12" "FANE" POP 33T 16 ohm 33W 

£H-« II" "FANE" POP S0/2 16 ohm SOW 
£15 TO 

P 4 P. Orders no to £5, add 30o. Orders £5-£l0, add SOp. All orders Over £10 post Ireel PJeaae odd V.A.T. as shown. S.A.E. with all anqulriea please. yr$A 

Personal callers welcome at:2l Green Lanes, Palmers Green, N.tl. 

OPEN UP THE EXCITING WORLD OF 
SHORT WAVE LISTENING 

-ovr 

* 

SRX-30 For the ad *1 need, keen short wave lisicncr, ihc choice of receiver has usual I y been 
between cheap and nasty or very good but very expensive cqulpmcnl. We think that the SRX-30 will provide that listener with exceUcDt performance ai a reason- 
able cost and is the answer to this eternal problem. 
The SRX-30 provides AM, CW. USB and LSB rcccpllon on all ffequencies from 500 kHz to 30MHz. All right, so does your Soopcr Blooper Mk. 3 but you can't set ihc Sooper Blooper dial to the frequency you want and be sure that it'scorrccil 
The SRX-3I> tuning sysiem Is so simple lo operate. You have a dial reading In MHz from 0-39 and a main tuning dial rcadinR 0-1000 kHz. So—If ycu know that 
Radio Slobovla Is broadcasting on 10.295 MHz, you set ihc MHz dial to 10. the 
kHz dial to 295 and there you are. The MHz dial scttint is not critical, as stability 
Is guaranteed by a triple mixing drift cancelling system, thereby overcoming another probhtm irt your Sooper Blooper Mk. J; drift. 
A further drawback to cheap receivers is msssivc image interference on the higher freQuencica due lo the use of a low IF. lypically 455 kHz. Tbc cure for this problem is ihc use of ft high IF and ihc SRX-30 employs a flrsi IF of around 
40 MHz—so goodbye lo first IF images. You could of course find Jhc same 
system as this in the Racal RAI7 series receivers: after all. the SRX-30 has copied the basic Idea from this very receiver. The big drawback to the RA17 (apart from the price ll> Is that unless you have the muscles of a prize fighter, 
lilting ihc RAI7 may send you for a holiday at Hernia Bay (staying at ihc Truss 
I rouse 7). 
To summarize, the SRX-30 covers 500 kHz CO 30 MHz with excellent dial readout 
and reset accuracy; It has all mode (AM. CW. SSB) reception and is equally et 
home in broadcesi or amateur bands; it has all the facilities of a too class com- munications receiver, RF gain, fine lunlng, sclcciablc sidebands, built in loud- 
speaker. operation from ac mains or IZv. Dc. rugged construction and super atylinR and all at an attractive price—£158 inc. VAT. Carr £3. 
See it soon at your nearest stockist, you will be aarecably impressed. 
For all (bat't goad in Amateur Radio, caofflcf: 
LOWE ELECTRONICS LTD., 119 Cavcoditb Road, Ma I lock. Derbyshire. 
Teh 0629 2430 or 2817. 
For full catalogue, simply send 45p id starnpa and request calatogue CPW. 
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READERS peB SERVICES 
AND NOW WE ARE PLEASED TO ANNOUNCE OUR 

SPECIAL OFFERS SERVICE 
BELOW ARE OUR SPECIALLY SELECTED-BRANDED PRODUCTS 
OFFERED AT MUCH REDUCED PRICES TO P.W. READERS. 
ITEMS OFFERED WILL VARY MONTHLY. 

----
.;; 2317 '"-:'{}":" -

WATCH BATTERIES ALWAYS AVAILABLE-ANY TYPE 49p each 

GLCDB4. L.C.D. WATCH LLED/4S. LADIES L.E.D. WATCH I 
7 Function Gent. L.C.D. quartz watch Aa lLED/43 but houled In IIn everyday 
combining American electronlc8 with 11 ltalnl •••• teel cale &. Itrap. PRICE: £ .... 

FUNCTIONS: Hr., minI, leca, date, month, 
Stalnl... Steel ca.. I. 'ully adl. .tr.p. + SOp PI. P. I 
alternating tlmefdate, back light. Water 
r.slstant. PRICE: £11 "+ 50p P I. P. 

LCCRD'. CL'. L.II.D. ALARM CLOCK 
UP to 25 Funcllon: e digit dl.play of Hro.. Full facility alarm clock. big green dl.play I 
mina, asconda, day. date, month. Mealur.. and 24hr. alarm with aleep/anools tlmer-
nett tlmea, Lap times, place times to 1/100th ablolutely overwhelming value. PRICE: 
.econd. Swi .. Stalnl ... Steel ca.e I. fully £ .... p + 75p PI. P. 
adJ. ,trap: Back light. American electronic.. I 
Will record lime elapsed whilst displaying 
watch functions date. Water reil stint. 
PRICE: £20'50 + PI. P. 
C SOLAR ,. SOLAR POWERED/ -'-::l;-R-A-,-.-I-W-a-ye-b-a-n-d-A-M-/F-M-/-S-w---I 

_. CHARGED WATCH Maln./balt RADIO 
A superbly englneer.d 10 function SOLAR The UNIQUE VEGA SELENA FEATURES:- I 
Witch. Will operate without batterle. even 5 ehort Wlve Bande: 80 to 180 + 42 to 50 
In subdued or arllflclal light. Batteries fltted + 30'4 to 32'5 + 24'7 to 28 + 19'3 to 20 Mtr •. 

during the day. Functions: Hr.. min.. alnedrlca.1. SOOPPKrtE·"Ss/FWOR"': EF./Mte:rnaBlatt/Tunolhnmg I a.cs. day. dat •• month AM/PM Indc. Date C I eo 
Ind. Alternating Time/Date. Super styll.h Aerial + A/M Aerial' Tape Recorder Ree/ 
·PolI.had· atalnle .. at.el c .. e I. fully adl. playback: Earth. The Vaga Selena WEIGHS I 
atrap. PRICE: £25'" + 50p P I. P. Vlbe. Flnlahed In black with ellvertrlme and a 

surround. PRICE: £32'.5 + 

LLCDI. LADIES L.C.D. WATCH MR/21IC L.E.D. Clock Radio Alarm 
Amerlcem/Swlls very practical every- (Malnl) I 
day ladles watch. Function.: hr., minI, FEATURES: 24 hr time and alarm clock + 
• eCI, date. month, back light, alt, Time/ A/M, F/M RadiO. Full alarm featurea Include 
Date. In a water rellstant, Italnlesl steel Inooze tlm.r radio set and oft Radio .'a.p 
ca •• &. Adj. strap. Size: approx, 18mm timer. Bright green 12hrLEDdlaplaywlthA/M, I 

AM/FMIL CLOCK/RADIO/ I 
ALARM A. MR/218C but avallabl. AM/FM only and 

Mech .• digital Uaual full. I 
facllltlel •• SOLAR 1. Alarm version very .. r a arm f.cllltl ••. PRle : 
slim featurIng full alarm facilities. 
ALARM OR CHRONOGRAPH PRICE: [L- CRAR L.C.D. TRAVELLING 
£Z7'50p. + 50p PI. P. - ALARM CLOCK I 

LLED/43. SHUGAR L.E.D. 
COCKTAIL Nltellfe, 4 minute anooze timer. Largo I 

Size: 3" x 41" x 20mm thick. 2 cheap dry 
normal use. 
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PLEASE NOTE OUR NEW MAILING ADDRESS:-

BOX 11, FLEET HOUSE-WELBECK STREET 
WHITWELL - Nr. WORKSOP - NOTTS 

Tel: (0909) 720695 TELEX: 547616 FLEET G 

Issue Project Ref Price PIP I 
Oec 75 Sound-To-Light Display ON0798 1'15+12 0 I Oec 75 Disco System. Amp (2 req'd) each AM0421 4,40+22 0 
Oec 75 Disco System, Light Modulator AM0429 3·50+22 0 I Mar 76 CM OS Crystal Calibrator AM0438 119+12 0 
July 76 Disco Preamplifler A003 0'65+12 0 I Oct. 76 Digital Car Clock (set) AOll/012/013 2,58+12 0 
Oct'76 Interwipe ON8JM 0,80+12 0 I Oct 76 Video-Writer (set) 0002/3/4/8 Al007 21·44+50 0 
Nov 78 Clrtest Probe A018 0'48+12 0 I Noy 78 Burglar Alarm A019 0'50+12 0 
Oec 78 Chromachase A021 5'70+22 0 I Jan 77 Oscilloscope Calibrator A023 1'25+12 0 
Apr 77 Gas/Smoke Sensor Alarm A028 0'85+12 0 I May 77 2-Way Intercom 0019 1'28+12 0 
May 77 Protected Battery Charger A027 2'38+12 0 I May 77 Seekit Metal Locator A031 3·38+12 0 
June 77 Versatile AF Generator A033 2'38+12 0 
June 77 Tele-Games 0029 3'22+12 0 
July 77 20W IC Amplifier A034 1,38+12 0 
July 77 Radio 2 Tuner A035 1'88+12 0 
July 77 Digital Clock Timer A036 3'28+12 0 
Aug 77 Shoot (Telegames) 0035 1'55+15 0 
Aug 77 Atomic Time Receiver 0038 2'85+15 0 
Aug 77 Morse Code Tutor Cards (SRBP) A03T 4'75+15 0 
Sept 77 Jubilee Electronic Organ A038 19·00+75 0 
Sept 77 Electronic Car Voltage Regulator 0037 1·25+12 0 
Oct 77 Audio Level Indicator 0039 0·98+12 0 
Oct 77 Sine-Square Wave Generator 0040 2'35+15 0 
Nov 77 Laboratory Power Supply A039 3'50+12 0 
Jan78 Direct Conversion Receiver 0043 1 '85+15 0 
Jan 78 Proportional Power Controller ON9JM 0'78+12 0 
Mar 78 Audlo!Vlsual Logic Probe ROOl 1'40+15 0 
Apr 78 Europa Stereo Amplifier R002 9'55+45 0 
May 78 OX'ers Audio Filter 0001 2·35+15 0 
June 78 Bovlngton Tank Game ROO6 3'80+20 0 
June 78 Audio Distortion Meter (set) R007/8/9/10 8·75+25 0 
June 78 Darkroom Timer ROll 1'55+15 0 
July 78 Avon Transmitter R015/18/19/20 5'10+40 0 
July 78 Digital Lock R002 1 '25+15 0 
July 78 Morse Tutor R014 2'35+15 0 
Aug 78 Point Motor C.O. Supply 0005 1 '25+15 0 
Post and packing Is for one board or set of boards or one Item. 
Prices Include VAT. Remittances with overseas orders must be 
sufficient to cover despatch by sea or air mall as required. 
I enclose Postal Order/Cheque ACCESS welcome. 

Send card number only . 
No ................. 

for £ ........ made payable to READERS PCB SERVICES LTD. 
Box 11, Fleet House, Welbeck St., Whltweli, Nr. Worksop, Notts. 

NAME •.............•...•.••....•.....•......•.......•......•. 

ADDRESS . ................................................. 
........................................................... ..... 
... , ...................................... PostCode .......... 
Any correspondence concerning this service must be addressed 
to READERS PCB SERVICES and not to the Editorial offices. 
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READERS PCB SERVICES 
AND NOW WE ARE PLEASED TO ANNOUNCE OUR 

SPECIAL OFFERS SERVICE 
BELOW ARE OUR SPECIALLY SELECTED-BRANDED PRODUCTS 
OFFERED AT MUCH REDUCED PRICES TO P.W. HEADERS. 
ITEMS OFFERED WILL VARY MONTHLY. 

vmi 

23 
oooo 

WATCH BATTERIES ALWAYS AVAILABLE—ANY TYPE 49p each 
A OLCDDi.t.C.D. WATCH 

? Function Gsnt* L,C.O. ouarti wateh cornblnlno Amerlcao alectTOnlca with ■ SlaJnlei* Steal cas* A tuHy adj. atrflp- FONCTIONS; Hra, mint, aeca. data, month, ■ Iternatlna tfma/dato, bacX Hght. Water 

B LCCROf, LC D. CROHOQHAFH 
WATCH 

Up to 28 Function: 0 digit dlaptay of Hr»., mlna. aeconda, day, date, month. Meanuraa nett tlmsB, Lap times, place tlmas to l/iOOth •econd. Swiaa Sfelnleia Steel case A fully ad], etiap: Back light. Amarlcan elactronka. Wltl record time elapaed whilst displaying watch luoctlone or dale. Water reilstant. PRICE; £W*i0 + SOp P 4 P. 
c SOLAR 1. SOLAR POWIRID/ CHAROED WATCH 

A luperbly enolnoerod 10 function SOLAR wilch. WIN operate without hatteries a*en In subdued or artifkial tight, eattsfiei fitted SirovEda power at night lor watch A beck light, heea being charged by the solar panel during the day. Functions: Hra, mini, ■eca. day, data, monih AM/PM Indc. Date Ind, Altarnatlng Time/Data. Super stylish 'PoJIihed* stainless steel case A fully ad|. •trap, PRICE: CZS M + Mp P A P. 

n] LLCDI. LADIES L.C.O. WATCH 
Amor] Can/Swiss very ptacllcal every- day ladles watch. Functions: hrs, mine, sees. date, monlh, bock fight, ait, Time/ Data, in ■ water raelatant, stalnlees eteel case A Adj. elfao. Size: sppro*. 18mm (are x Bmm thick. PRICE; + Wp P A P 
fc SOLAR 2 »OCAR POWERiO/ CHARGED CHRONOGRAPH OR ALARM 

Up to 28 tuncllon 6 digM display chronograph watch. Junctions as LCCROI with Solar taclllhat as SOLAR 1. Alarm varalon very slim 1«aluring full alarm Iscllltlea. ALARM OR CHRONOGRAPH PRICE: tJ7 Mp. + Mp P A P. 
f LLED/ij. 6HU0AR L.E.D. J COCKTAIL 

For the night bird; A 0 function L.E.D. wslch housed In a pratty cocklDll bracelet. Func- tions: Hrs, mlns, aecs, day. date. mon(h. Gold or allwer. PRJCE: £11 t»p. + 60p P A P- 

y LLEO/48. LADfES L.C.O. WATCH 
As LLEO/43 but housed in an eveiyday stainless slael case A elrap- PRICE: £f'» + Mp PA P. 

iy, CL1. L.i.D. ALARM CLOCK 
Full facility sfs^rtT dock, big graen dtsglay and 24Hr. alarm with sleep/snooze Ilfner— absolutely overwhelming value. PRICE: <t Kp + 75p P * P. 

ll RAt. I Waveband AMiFM/OW 
Mafns/batt RADIO The UNfOUE VEGA SELENA FEATURES:— 5 short Wave Bands: 00 to 100 + 48 to W + 30 4to 32-5+ 84-7 10 20+ tS atoOOMtri- A/M-L/W A M/W. f.M. with A.F.C. Panal Ifghtmg: Full tone control: CzlandJna rod aerial. Ooprta^ 5/W A F/M: BaH/Tunlng Indc. SOCKETS FOR; Eztarna! M ohm AafFal + A/M Aerisl: Tap# Recorder Rec/ playback: Berth. The Vega Selena WEIGHS B lbs. Finished in black with silver trims and a 

£*75P0AP •urroun,,, Pft,c£: + 
^ MR/«IC L.E.O. Clock Radio Alum (Mstns) 
FEATURES; 24 hr time and alarm clock + AIM, F/M Radio. Full alarfr faatures fnduda snooze timer, radio eat and off. Radio staep timer. Brlghtgreen 12hr LED display wlthA'M, P/M Indicator, PRICE; £21 TIT £1 25 PA P. 
(k'*m;fmil oiarrAL clockiradio/ 
A, MR/!tlC bul B.sllnbl, AM/fM only Br.d Mech., digital display. Usual full, sleep, • nooze. radlo/bUMor alarm faclEFtles. PRICE: £10 W-l-MpPlP.  
L CRA» l.C.O. TRAVELLINO ALARM CLOCK 

Featurea: 12 hour time and alarm clock <12 hour display with AU/FM indicator). Nltallte, 4 minuls sneore timer. Large 12-5mm display Super elegant design. Tha alarm enectlve not a illy. Brush finish. Size: 3" x *1" * 20mm thick. 2 cheap dry batteries provide over 1 year's normal use. PRICE; Ci0 « + 50o P4 P. 

PLEASE NOTE OUR NEW MAILING ADDRESS:- 

BOX 11, FLEET HOUSE-WELBECK STREET 
WH1TWELL — Nr. WORKSOP — NOTTS 

Tel: (0909) 720695 TELEX: 547616 FLEETG 

PW PCBs 
PLEASE SUPPLY SPECIAL OFFERS/P.C.BB AS INDICATED 
BY TICK/S IN BOX/ES. 
Iilua Project Ret Price PIP 
Dec 75 
Dec 75 
Dec 75 
Mar 76 
July 78 
Oct. 78 
Oct'79 
Oct 78 
Nov 78 
Nov 78 
Dec 76 
Jan 77 
Apr 77 
May 77 
May 77 
May 77 
June 77 
June 77 
July 77 
July 77 
July 77 
Aufl 77 
Auo 77 
AUB 77 
Sept 77 
Sept 77 
Oct 77 
Oct 77 
No/ 77 
Jon 78 
Jan 78 
Mar 78 
Apr 78 
May 78 
June 78 
June 78 
June 78 
July 78 
July 78 
July 78 
Aug 78 

SounJ-To-Lioht Display DN07B8 
Disco System, Amp (2 req'd) each AM0421 
Disco System, Llchl Modulator AM(M29 
CMOS Crystal Calibrator AMOOS 
Dlaco Preamplifier AOOS 
Dlflita! Car Clock (set) A011,012/013 
Interwipe DN8JM 
Video-Writer (set) D002/3/4/8 A1Q07 
Clrtest Probe A018 
Burglar Alarm A01B 
Chromachaae A021 
Oscilloscope Cellbrator A023 
Sas/Smoke Sensor Alarm A028 
2-Way Intercom D01B 
Protected Battery Charger A027 
SeeWt Metal Locator A031 
Versatile AF Generator A033 
Tele-Gamea D029 
2aW 1C Amplifier A034 
Radio 2 Tuner A035 
Digital Clock Timer A036 
Shoot (TeiBgames) D035 
Atomic Time Receiver DOSS 
Morse Code Tutor Cards (SRBP) A037' 
Jubilee Electronic Organ A038 
Electronic Car Voltage Regulator D037 
Audio Level Indicator D03B 
Slne-Sauare Wave Generator D040 
Laboratory Power Supply A039 
Direct Conversion Receiver DC43 
Proportional Power Controller DN9JM 
Audlo/Vlaual Logic Probe R001 
Europa Stereo Amplifier R00Z 
DX'ers Audio Filter D001 
Bovlngton Tank Game ROM 
Audio Distortion Meter (set) R0Q7/8/9/10 
Darkroom Timer R011 
Avon Trans milter R015/16/19/20 
Digital Lock R00Z 
Morse Tutor H014 
Point Motor C.D. Supply D005 

1-15+12 a 
*-40+22 □ 
3-50+22 □ 
1-19+12 □ 
o es+12 □ 
2-58+12 □ 
0-80+12 □ 

21-44+50 □ 
0-48+12 □ 
0 50+12 □ 
8-70+22 □ 
1-25+12 □ 
0-65+12 □ 
1-28+12 □ 
2 38+12 □ 
3-38+12 □ 
2-38+12 □ 
3-22+12 □ 
1-38+12 □ 
1 68+12 □ 
3 28+12 □ 
1-55+15 □ 
2-65+15 □ 
4-75+15 □ 

19-00+75 □ 
1-25+12 □ 
0 98+12 □ 
2-35+15 □ 
3-50+12 □ 
1-85+13 □ 
0-78+12 □ 
1-40+15 □ 
9-55+45 □ 
2-35+15 □ 
3-80+20 □ 
6-75+25 □ 
1-55+15 □ 
5-10+40 □ 
125+15 □ 
2-35+15 □ 
125+15 □ 

Post and packing Is for one board or set of boards or one Item. 
Prices Include VAT- Remittances with overseas orders must be 
Bufflcfent to cover despatch by sea or air mail as required. 
I enclose Postal Order/Cheque ACCESS welcome. 

Send card number only. 
No  
tor £  made payable to READERS PCB SERVICES LTD. 
Box 11, Fleet House, Welbeck St. Whitwell, Nr. Worksop, Notts. 

ADDRESS 

ALL ITEMS FOLLY GUARANTEED 12 MONTHS. ALSO MONEY 
BACK WITHIN 7 DAYS IF NOT ENTIRELY SATISFIED. 

Any correspondence concerning this service must be addressed 
to READERS PCB SERVICES and not to the Editorial offices. 

IF YOU DO NOT WANT TO MUTILATE THIS MAG. YOUR 
WRITTEN ORDER IS ACCEPTABLE. 
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ESSENTIAL 
BOOKS for 
RADIO 
AMATEURS 

A GUIDE TO AMATEUR RADIO 
(NEW 17th edition) 

by Pat Hawker, G3VA 
This book has been deservedly popular for many years as an 
introduction to amateur radio-what it is. how it works. and 
how to get started in this exciting hobby. 

Most of the questions usually asked by the newcomer are 
answered in an introductory chapter, and then the book takes 
the reader from the first steps in setting up a receiving station 
to the basic theory and practice of antennas, transmitters and 
receivers, and how to obtain a transmitting licence. Operation 
of an amateur station is discussed, and there are lists of Q-codes, 
amateur radio callsign prefixes and other useful data. 

Chapter titles are: This is amateur radio; Getting started; 
Communication receivers; Transmitters; The Antenna; Amateur 
radio equipment; Workshop practice; The licence examinations; 
Operating an amateur station; The RSGB and the radio amateur. 
International amateur radio organizations. 
120 pages £1·71 

THE RADIO AMATEURS' EXAMINATION MANUAL 
. (7th edition) 

by G. L. Benbow, G3HB 
A pass in the Radio Amateurs' Examination is required before 
the authorities will grant an amateur radio transmitting licence, 
and the aim of this book is simple: to provide sufficient informa-
tion to enable its readers to pass that examination. This 
edition may be used to prepare for the December 1978 exam-
ination (but not the May 1979 examination). 

Chapter titles are: Becoming a radio amateur; Elementary 
electrical principles and calculations; Thermionic valves and 
their applications; Introduction to semiconductors; Power 
supplies; Receivers; Transmitters; Measurements; Propagation 
and aerials; Interference : Licence conditions; Tackling the Radio 
Amateurs' Examination. 
87 + viii pages £1·60 

RADIO AMATEURS' EXAMINATION 
QUESTIONS AND ANSWERS 

This book is a collection of model answers to typical Radio 
Amateurs' Examination questions. and should prove invaluable 
to candidates as a revision aid. The answers given are complete 
with diagrams and worked calculations where necessary. 
118 pages £2·00 

RECEIVING STATION LOG BOOK 
One of the essential features of a listener's station is a well-kept 
log book of stations heard. The RSGB Receiving Station Log Book is 
specially designed for the listener to the amateur bands. with 
columns for date, time, frequency. callsign of station heard. 
signal report. mode, other station being contacted and its report 
given, remarks and QSL information. 
Plastic comb binding £1·54 

Prices include postage, packing and VAT. 
These are just a few of a complete range of technical + 
publications, log books and maps for the radio amateur. 
Send a large stamped self-add ressed envelope for the 
complete list. 
The RSGB is the national society representing all 
UK radio amateurs. Membership is open to all 
interested in the hobby: write to the member-
ship section and ask for full details. 

Radio Society of Great Britain 
35 DOUGHTY STREET, LONDON, WCIN 2AE 

I 
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SINCLAIR PRODUCTS' 
Mlcrovision TV now in stock £200. POM35 
digital multi meter £27'25. mains adaptor 
£3·24. deluxe padded case £3'25. 30kv 
probe £11·36. New OM235 digital multi-
meter £47-50. Cambridge programmable 
SCientific calculator £13·15. prog. library 
£2-95. mains adaptor £3-20_ enterprise 
programmable calculator £20"5. 
S-DECS AND T-DECS' 
S-Dee £3·39. T-DeC £4·44. U·DeCA 
£4,52. "DeCB £8'73. 16dil or 10T05 
adaptors with sockets £2 14. 
CONTINENTAL SPECIALITIES 
PRODUCTS' 
EXP300 £6,21. EXP350 £3 40. EXP600 
£1·10. EXP650 £3 ·19. EXP4B £Z 41. 
PB6 £9·94. PB100 £12'74. LMI £30 ... 
LPI £33 41. LP2 £'9 44. 
TV GAMES 
Send sae for free data. new racing car tv 
games chip plus economy kit 
£20'60. tank battle chip plus 
economy kit £13'95. Stunt motor cycle chip 
AY-3-8760-1 plus economy kit £12-50. 
10 game paddle 2 chip AY-3-8060 plus 
economy kit £12,50. AY·3-8500 chip plus 
economy kit £1-95. Modified shoot kit 
£4 96. Rifle kit £4 95. Colour generator 
kit £7 50_ attractively cased, assembled 
tv games'-Stunt cycle £25 95. tank war 
game £39-95. 4 game models (tennis, 
football, squash, pelota):-black and 
white £" 95, colour £14·50_ delux.e 6 
game b/w model with pistol attachment 
£17 95. 
MAINS TRANSFORMERS 
6-0-6V 100ma lBp, 1 ia £2 -35. 6· 3V lis 
£, .... 9-0-9V 75m. 79p. 1. £, 99. 2. 
£2 '0. 12-0-12V SOma 71p, looma lOp, 
la £2 41. 13V la 9Sp. 15-0·15V la £2 79. 
30-0-30V la £3· 59. 
JC'Z. JC20 AND JC40 AMPLIFIERS 
A range of Integrated circuit audio ampli-
fiers supplied with free data and printed 
circuits. JC12 6 watts £1·10. JC20 10 
watts £2-15. JC40 20 watts £4·20. Send 
sae for free data on our range of matching 
power and preamp kits 
FERRANTI ZN414 
IC radiO chip £1 05. Extra parts and pcb 
for radIo £3-'5. Case £1_ Send sae for free 
data. 
PRINTED CIRCUIT MATERIALS 
PC etching kits:-economy £1 70, standard 
£3·IZ. 50 sq Ins peb 4Op. lib FeCI £, '05. 
etch resist pens:-economy 45p, dalo 73p. 
Small drill bits 1/32 ins or 1mm ZOp each. 
Etching dish 61p. Laminate cutter 75p. 

BATTERY ELIMINATORS 
3·"",ay models with switched output and 4 
way multi-jack:- 3/4t/6V 100ma £2-92. 
6/7i/9V 300ma £3-30.100ma radio models 
same size as a PP9 battery with press 
stud connectors. 9V £2-15. 6V £2-15. 
4lV £2·IS. 9V + 9V £4 SO.6V + 6V £4'50. 
4 V + 4iV £4-50. Cas.ette recorder 
mains unit nV lOOms with 5 pin din pulg 
£2'15. Car convertors 12V dc Input. 
Output 9V 300:n. £, ,40. Outpul 7lV 
300m. £, . SO. 
BATTERY ELIMINATOR KITS 
Send sae for free leaflet on range_ 180ma 
radio types with press stud connectors. 
41V £, ID. 6V £, ,10. 9V £, '10.41 + 4lV 
£Z so. 6 + 6V £Z SO. 9 + IV £2 50. C •• -
sette type 7iV l00ma with din plug £1 -10. 
Heavy-duly 13 way type. 4t16/7/8t/ll/13/ 
14/17/21/25/28/34/42V.l Amp £4'8S. 2 Amp 
£7 -25. Transistor stabilized 'away types 
lor low hum 3/4t/6/7l/9/12/15/18V 100ma 
£3-20. 1 Amp £6-48. Variable voltage 
stabilized models. 2-18V 100mB £3· ... 
2-30V lA £6'95. 2-30V 2A £'0'95. C.r 
convertors 12V d.c . input. Output 9V 
/7tv/6V 1 Amp £, '15. 
BI-PAK AUDIO MODULES 
Send sae for data. 5450 tuner £23·51. 
ALSO £4'16. PA100 £" 7'. SPM80 £4,47. 
BMTaO £5,95. MK60 £38'74. Slereo 30 
£20·'Z. 
BULK BUY OFFERS 
Minimum purchase £10 any mix from this 
seelion. IN4148 , 3p. IN4002 3·lp. BC212 
Ip. 741 8 dill5p. NE555 8 dilZ9p. 72314 dll 
43p. Oalo pens 51p. AC76023N exact 
eQuiv of SN76023N with improved heat 
sink 19p. Plastic eQulvs of popular 
transistors: BC109 .-4p, BCY71 4'7p, 
BCY72 .-4p. Fuses 20mm x 5mrn cartridge 
25, -5,1.2.3.5 Amp_ quickblow type 0'7p, 

Antisurge type 3 4p. Resistors 5% E12 
10 ohm to 10M. lW 0 Ip. 1 W , Ip. Poly-
..ter capacitors 250V 01, '022, '033, 
'047mf Z·7p. '015mf 1-1p. '068mf 1 CP. 
O,lmf , ·SP. 0 22ml 3p, 033mf Z'5p, 
0-47mf 4-lp. Polystyrene c.apacitors 
E12 63V 15 to 6800pf 2ip. Ceramic capaci-
tors 50V E12 22pf 10 looopl , '7p. E6 1500 
to 33000pf 1·7p. 47000pf Zp_ Electrolytic. 
SOV 0'47. 1. 2mf Sp. 25V 5mf Sp. 10mf 4p. 
'6V 22ml 5p. 33. 47, l00mf Ip. 220, 330mf 
9p. 470mf Hp. 1000mf 85p. Zener. 400mW 
E24 2V7 to 33V 6·1p. Preset pots sub 
miniature 0-lW horlz or vert 100 to 4M7 
I-Ip. Potentiomet.,. i-W 4K7 to 2M2 
log or lin. single zap. Dual 7Gp. 

SWANLEY ELECTRONICS 
DEPT. PW. 32 Gold.el Rd .• Swanley. Kent BRIIEZ 

Mall order only. Please add 30p to the total cost 0' order for postage. Prices Include 
VAT. Overseas customers deduct 7% on items marked * and 11% on others. Official 
credit orders welcome. 

FANE NEW "POP" RANGE SPEAKERS 
Improved appearance - higher sensitivity 

Rec. Price 
12" 'POP' £14·95 

12" 'POP' 50H 50w £16·99 

12" 'POP' 75 75w £ll·95 

15" 'POP' 65 70w £25·95 

l iS" 'POP' 80 SOW £29-95 

J IS" 'POP' 100 100w £49·95 

IS" 'POP' 150 150w £55·00 

___ __ SPECIALIST RANGE Ree. Pr;ee 

Each designed to pro-
duce the individual 
sound for its purpose. 
Robust CastAlu. Chassis. 
* As reviewed in Int. 
Musician. 
• Linen Cone surround 

12" DISCO/SO 80w* F;tted large ' .£29-95 
12" DISCO/lOO 100w £31.95 
12" GUITAR/SOLBOw* £27·95 
12" GUITAR/SOB" .£28·95 
12" PA/80 80w £27-95 
15" BASS/85* 85w For .eass £39-95 
15" BASS/lOO 100w Gu"ar £42-00 

FREQUENCY J 104 Ran.e: 

HORNS 
J44 R w;thHPXIR 
2 with -
Power: SOw with Imp: 8 ohms £ 16.95 

HPX2R Size approx I at" x 3t'" x 7i" 

HIGH 

30wwlthHPXIR 920j2Range: I KH%-18KHz Power: £7·95 100w with HPXI. Imp: 8 ohms 

3t' x H' x 3' £62·95 
J73 Ran.e: HIGH POWER "CROSS-OVERS" 

I', £3.25 
with HPX I R I Impedance or total impedance of Bass 
Imp: 8 ohms - - Drivers not to exceed 80. Otherwise 

£11·95 pro-
FANE SPEAKERS-SUPPLIED TO MOST LEADING U.K_ 
MANUFACTURERS OF GROUP & DISCO EQUIPMENT 
2 years guarantee on speakers & Horns Rec. Prices INCLUDE VAT. 
Distributors (Wholesale & Retail) Rec. prices shown correct at 17/7/78 
LINEAR PRODUCTS LTD, ELECTRON WORKS, ARMLEY, LEEDS 

Manufacturers & Export enquiries to:-
FANE ACOUSTICS LTD, HICK LANE, BATLEY, YORKSHIRE 
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A GUIDE TO AMATEUR RADIO 
(NEW 17th edition) 

ty Pat Hawker, G3VA 
This book has been <JeserverfIy popular for many years as an 
introduction to amateur radio—what it is, how it works, and 
how to get started in this exciting hobby. 

Most of the questions usually asked by the newcomer are 
answered in an introductory chapter, and then the book takes 
the reader from the first steps in setting up a receiving station 
to the basic theory and practice of antennas, transmitters and 
receivers, and how to obtain a transmitting licence. Operation 
of an amateur station is discussed, and there are lists of Q-codes, 
amateur radio callsign prefixes and other useful data. 

Chapter titles are; This is amateur radio; Getting started; 
Communication receivers: Transmitters: The Antenna; Amateur 
radio equipment; Workshop practice; The licence examinations: 
Operating an amateur station; The R5GB and the radio amateur. 
International amateur radio organizations, 
120 pages £1 -71 

THE RADIO AMATEURS' EXAMINATION MANUAL 
. [7th edition) 

by G. L. Benbow, G3H0 
A pass in the Radio Amateurs' Examination is required before 
the authorities will grant an amateur radio transmitting licence, 
and the aim of this book is simple: to provide sufficient informa- 
tion to enable its readers to pass that examination. This 
edition may be used to prepare lor the December 1978 exam- 
ination (but not the May 1979 examination). 

Chapter titles are: Becoming a radio amateur; Elementary 
electrical principles and calculations; Thermionic valves and 
their applications; Introduction to semiconductors; Power 
supplies; Receivers: Transmitters; Measurements; Propagation 
and aerials: Interference; Licence conditions: Tackling the Radio 
Amateurs* Examination. 
87 + viii pages £1-40 

RADIO AMATEURS' EXAMINATION 
QUESTIONS AND ANSWERS 

This book is a collection of model answers to typical Radio 
Amateurs' Examination questions, and should prove invaluable 
to candidates as a revision aid. The answers given are complete 
with diagrams and worked calculations where necessary. 
118 pages £200 

SINCLAIR PRODUCTS* Mlcovision TV now In slocK £200, PDM35 
digital mulllmeter £27'aS. mains adaptor £3*24, daluxe oadded case £3 30kv probe £11 26. New OM235 digital muUi- mfilei £47 W. Cambridge proofammable scientitta calculator £TI'15, prog, library £2-S5. mains adaptor £3 20. enterprise programmable calculator£20-99, a-DECS AND T-DECS* S-Dec £3*39. T-DeC £4-«, U-DeCA £4 52. jiDeCB £6*73. ISdil or 10705 adaptors with aocketa £2 M. CONTINENTAL SPEC1AUT1ES PRODUCTS* EXP300 £4 21. eXP550 £1 «. EXPGO0 £« 90. EXPfiSO £3 89. EXP4B £2 48. PB6 £9-94. PB100 £12 74. LMI £30 ft. LPI £33 48. LP2 £18 44. TV GAMES Send sae lor Irea data, new /acino car tv games chip AY-3-B603 plus economy hit £20 60. tank battle chip AY-3-S7I0 plus economy Hi £13'95. Stunt motor cycle chip AY-3-8760-1 plus economy kit £12 59. 10 game paddle 2 chip AV-3-8060 plus economy kit £12 M. AY-3-B5O0 chip plus economy kit £8 95. Modified shoot kit £4 », Rllie kil £4 95. Colour gencralor kit £7 50. attractively cased. asaemblBd 1v gamea —Slont cycle £25 15, tank war game £39*95. 4 game models (tennis, football, squash, p Biota):—black and white £11 95, colour £14 50. deluxe 6 game b/w model with pistol allachment £17 95- MA1NS TRANSFORMERS 6 0-6V 100mfl 79p, £2'35. 6 3V lia £1*19. 9*0-9V 7Bma 79p. 1e £1 M, 2a £2 19. 12-0-12V 50ma 79p. lOOms tOp. la £2 41. 13V {a 95p. 15-9-15V la £2 78. 30-0-aOV la £3*59. JC1Z. 4CM AND JC40 AWPLIFiERS A range of InteBroted circuit audio ampli- fiers supplied with free data and printed circuits. JC12 B watts £t'«L JCM 10 watts £2 «. JC40 20 watts £4 ». Send sse lor free data on our range ol matching power and prenmp Kita 

FERRANTI ZN4t4 IC radio chip £1 «. Extra perls and peb for radto £3 13. C»6e £t. Send sae tor Iree data. PRINTED CIRCUIT MATERIALS PC etching hits:—economy £t 70. standard £3 82. 50 so Ine peb 40p> lib FeCl £105. etch resist pens:—economy 45p. dale. 73p. Smalt drill bita 1/3? Ins or Imm 29p eacn. Etching dish «p. lamrnaie cotter 75p. 

BATTERY ELIMINATORS 3-way modala with switched output and 4 way mufti-lack;— 3/4i/6V IMma £2 92. S/n/flV 3tX)ma £3*30. tflOm* radio mod»ta same sire bb b PP9 battery with press Stud connectors. 9V £2 IS. 6V £2 15. 41V £2 »5. 9V + 9V £4 50. BV + CV £4 M. t\V + 4}V £4*50. Cusetta recorder malm unit 7JV lOOmn with 5 pin din putg £2-15. Car eoiwertois 12V dc input. Oulpul 9V 300.11 s £t 49. Output 71V aOOme £1 -SO. 
BATTERY ELIMINATOR KITS Send sae lor free leaflet on range. 160ma radio typea with presc stud conneciora. 41V £1 80. 6V £1 19, BV Cl 19- 4} + 41V £2 54. 6 + 6V £2 SO. 9 + flV £2 50. Cat- tatta type 7fV IPOme with din plug £1 19. Heavy-duty 13 way typaa4j/6/7/8f/11/13/ 14/t7/21/25/29/34/42V, 1 Amp £4 95.2 Amp LI 25. Tranalalor atablllied l-way types for low hum 3/4;/e/7l/9/12/15/18V IQOma £3*20. 1 Amp £t*49. Varlabto voltana atabhJ*ed models, 2-18V iOOma £3 M. 2-30V tA £6 95. 2-30V 2A £tfl -9S. Car convertora 12V d.C. input- Output 9V 
/7iV/6Vt Amp £1*95, 
Bl-PAK AUDIO MODULES Send sae lor data. S4M toner £23*51. AL60 £4*86. PA100 £16 71. SPM80 £4 47. BMTflO C5-W. MK60 £3«'74. SleraO 30 £20 12. 
BULK BUY OFFERS Minimum purchase £10 any ml* from this seoflon. IN414B 1 Jp. IN4009 S ip. BC212 4 p. 741 6 di 115p, NE555 8 dlt 25p. 723 14 d i I 43p. Dalo pens 59p. AC76IK3N bxbcI egulv of SN76023N with Improved heat sink 79p. Ptaellc equlve ot popular tranaiatoie: BCt09 4 4?. BCV71 4 7p. BCY724-4p- FnSBaZOmm x fimm cartridge 25. -B, 1. 2. 3- 5 Amp. oulckbiow lyped 7p, Antisurge type 3 4p. Realiton 5% E12 10 ohm to 10M. 4W 0 lp. 1W 1 9p. Pply. safer capacitors 250V 01. *022. 033. 047ml 2 7p, -OlSmf f tp, 068mf 1 0 tmf t-Sp. 0 22mf 3p. 0 33mf 2 dp. 0*47m1 4'8p. Potyityrera capacitor* El? 63V IS to MMpf 2ip. Ceramic capaci- tor* SOV El? 22pf to 1000pf 1 lp. EC 1500 lo 33000pl 1 1p. 47000pl 2p, ElsclrotyUca »V 0 47. t. 2mt Sp, 25V 5ml dp, 10mf 4p. 18V 22ml 5p> 33. 47. 100m! 8p. MO. 330ml 9p. 470m! tip. lOCOml iSp. Zener* 400mW E24 2V7 to 33V 9 1p. Pr*»*t pot* sub miniature 0-1W horlz or vert 100 to 4M7 
6 8o. Potentiometer* iW 4K7 to 2M2 log or lln. alnoleZBp. Dual 78p. 

SWANLEY ELECTRONICS 
DEPT- PW. 82 Gold*el Rd-. Swanley, Kent BR8 IEZ 

Mall order only. Please add 30d Ip Ibe total cost o! order lor postage. Pflcas Include VAT, Ovetaeas Cuelomers deduct 7% on items marked • and 11X on other*. Official credit orders welcome. 

RECEIVING STATION LOG BOOK 
One of the eisential features of a listener's station is a well-kept 
log book of scacions heard. The RSGfi Receiving Stotiorr Log Book is 
specially designed for the listener to the amateur bands, with 
columns for date, time, frequency, callsign of station beard, 
signal report, mode, other station being contacted and its report 
given, remarks and QSL information. 
Plastic comb binding £1 -54 

Prices include postage, picking and VAT. 
These arc just a few of a complete range of technical 
publications, log books and maps for the radio amateur. 
Send a large stamped self-addressed envelope for the 
complete list. 
The RSGB is the national society representing ell 
UK radio amateurs. Membership is open to all 
interested in the hobby; write to the member- 
ship section and ask for full details. 

Radio Society of Great Britain 
35 DOUGHTY STREET, LONDON, WCIN 2AE 

FANE NEW "POP" RANGE SPEAKERS 
Improved appearance — higher sensitivity 

Rec. Price 
12" TOP' 40Tg^4Sw £14-95 
,2".pop' 50H50W £16 99 
12--pop- 75 75W £22-95 
15°'POP' 65 70w £25*95 

IS" 'POP' 80 80w £29 95 
'18* 'POP' 100 lOOw £49 95 
18" 'POP* 150 ISOw £55 00 

£1699 
£22-95 
£25-95 
£29 95 
£49 95 
£5500 

Each designed to pro- 
duce the individual 
sound for its purpose. 
Robust Cast Alu. Chassis. 
' As reviewed in Int. 
Musician. 
• Linen Cone surround 

.SPECIALIST RANGE R„.priM 
12" DISCO/BO 80w* ^ •£29-95 
12" DISCO/100 lOOw Cor* <31*95 
12' GUITAFt/OOLBOw* £27*95 
12"GUITAR/SOB,, •£28*95 
12" PA/BO 80w O"*' CO"'- for, <27*95 * gcnaral purpose r.A, 
IS" aASS/95* 85w for Bir; £39*95 
f5" BASS/100 lOOw £42-00 

HIGH FREQUENCY 

JH44OR's 

2 SKKZ-I skhz J 
Power; SOw with HPX2R 30w with HPX I ft I 

£7-95 \t/ 

J"" R.nsr: 2KKz-l 5KHi 
Power: 50w»tt with HPXIR 
70 with HPX2R 
Imp; 8 ohms- -^^£16.95 KPXJR "VI J Imp; 8 ohm; £lg.OC SCI^wUh upxln ^ \ Size approx 10t"x Sy x 7J" t'0 " lm.-» Tk™ Ji I 920/2 > KHi-ISKHz Vowrri cT.?'™™ £7-95 \ls / IMw with HPXI. Imp: 8 phm. S™ .pprpK a.' '■> \Y Si.c approx Rpp, ri, Or 

,,3 14* x ?' x IS* Price LOA Y3 
J'3 R.„Ee! Tft|| —-p HIGH POWER "CROSS-OVERS" 
i-SI<Hj420l<Hl HPXIR (3 SKHrl g7.*)C Power; 50w HPX2R (5KHa> 
with HPX <R J | Impedance or total impedance of Ban Imp: B ohmi I Ur^ Drivers not to exceed 8 0. Otherwise 
Size approx; /il *®rEea Horns or atteniiBrion pro- 7i*'x3'x6K Rec Price 1 T3 vided with HPXIR and HPX5R. 
FANE SPEAKERS—SUPPLIED TO MOST LEADING U.K. 
MANUFACTURERS OF GROUP & DISCO EQUIPMENT 2 years euarantee on speakers & Horot ttcc. Prices INCLUDE VAT. 
Diitribofors tWholesale 8t Retail) Rec. price* shown correct at 1717172 
LINEAR PRODUCTS LTD, ELECTRON WORKS, ARMLEY, LEEDS 

Manufacturer* & Export enquiries to:—■ 
FANE ACOUSTICS LTD. HICK LANE, BATLEY, YORKSHIRE 

Range: 
Z-SkHa-MkHl Power; 50w with HPX < R 
Imp: B ohms Size approx; 
7i-' * 3' x 6r 
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NEW ELECTRONIC MASTER KIT 
WITH SPECIAL V.H.F. TUNER MODULE TO CONSTRUCT. A completely Solderless Electronic 
Construction Kit, with ready drilled Bakelite Panels, Nuts, Bolts, Wood Screws etc. Also in the kit: 
Transistors. Capacitors, Resistors, Poes, Switches, Wire. Sleeving, Knobs, Dials. 5" X 3" Loudspeaker and 
Spea.ker Case, Crystal Earpiece. etc. Also ready wound Coils and Ferrite Rod Aerial. These are the Projects 
you can build with the components supplied with the kit, together with comprehensive Instruction Manual 
Pictorial and Circuit Diagrams. 
PROJECTS: V.H F. Tuner Module * A.M . Tuner Module * M.W. l.W. Diode Radio * Six Transistor 
V.H .F. Earpiece Radio * One Transistor M.W. L.W. Radio * Two Transistor Metronome with variable 
beat control * Three Transistor and Diode Radio M.W. L.W. * Four Transistor Push Pull Amplifier * Eight 
Transistor V.H.F. loudspeake ... Receiver * Variable A.F. Oscillator * Jiffy MultiTester * Four Transistor 
and Diode M.W. l. W. Radio * A.F. R.F. Signal Injector * Five T ... ansistor Push Pull Amplifier * Sensitive 
Hearing Aid Amplifier * Three Transistor and Diode Shore Wave Radio * Signal Tracer * Three Tran-
sistor Push Pull * One Transistor Class A Output Stage to drive Loudspeaker * Sensitive Tran-
sistor Pre-Amp * Transistor TeHer * Sensitive Three Transistor Regene ... ative Radio * Four Transistor 
M.W. L.W. and Diode Tuner * Five Transistor M.W . L.W. Trawler Band Regenerative Radio * Five 
Transistor V.H.F. Tuner * Three Transistor Code Practice Oscillator * Five Transistor Regenerative Short 
Wave Radio * Four Transistor and two Diodes M.W. l.W. Loudspeaker Radio * Seven Transistor M.W. l.W. Radio with loudspeaker Push Pull output £ 14.99 . * One Transisto ... Home Broadcaster. ;-- P & P £1·10 

NEW ROAMER TEN MODEL R.K.3 
MULTlBAND V.H.F. AND A.M. RECEIVER. 
13 TRANSISTORS AND SIX DIODES. QUALITY 4" ROUND LOUDSPEAKER. 
WITH Multiband V.H.F. section covering Mobiles. Aircraft, T.V. Sound, Public Service Band, Local V.H.F. 
Stations. etc. and Multiband A.M. s.ection with Airspaced Tuning Capacitor for easier and accurate 
tuning, coverin, M.W.I, M.W.2. L.W. Three Short Wave Bands S.W.I, S.W.2. S.W.l and Trawler Band, 
Built·in Ferrite Rod Aerial for Medium Wave, Lone Wave and Trawler Band. etc., Chrome Plated 7 
section Telescopic Aerial, angled and rota.table for peak Shore Wave and V.H.F. reception. Push - Pull output 
uSing 600mW Trans.istors. Gain, Wave-Change and Tone Controls, Plus two Slider Switches. 
Powered by P.P.9-9 volt Battery . 

Complete kit of par-ts including carrying strap. £ 14.79 I P & P £1.10 
Building Instructions and operatinc Manuals. 

NEW 
MODEL 
R.K.I 
MultiBand A.M. Re-
ceive .... ,.1. W. L. W. 
Tl'"ilwler Band and 
Th ... ee Short Wave 
Bands. Seven Tran-
sisto ... s and Four Diodes. 

ELECTRONIC 
CO NSTRUCTIO N 
E.C.K.2 
8 transistors and 3 diodes. 
Push pull output. 3in. loud-
speaker, gain control. 7 section 
chrome plated telescopic aerial 
V.H.F. tuning capacitor. re-
sistors, capacitors, transistors, 
etc. Will receive T.V. sound, 
public service band, aircraft, 

Pull Output st;;aae. 5'" x 3" Loudspeaker Intern.al 
Ferrite Rod Aerial. Kit includes all parts to build 
it up inc:ludina: Carrying Strap. Rubber Feet and 
ready-drilled Panels. Comprehensive Instruction 
Manual (or stale by stage construction. Uses 
P.P.9 Nine Volt Battery. £8·99 +P& P 

top 
V.H.F. local stations. etc. Operates from a 
9 volt P.P. 7 battery (not supplied with kit) 

Complete kit of parts 
£7 · 95 + P & P and In •. 90. 

RADIO 
CONSTRUCTION 
KIT Q7 
A compact small radio kit cover-
ing Medium Wave and Lona Wave 
bands. Ruu;ed Miunite con-
struction and simple square 
design allows (or easy carrying 
.a.,d positioning. Ideal ror the 
Garage. Workroom, Kitchen. etc., has seven Transisto .... and Four Diodes 
quality Loudspeaker, ready wound Ferrite Rod Aerial and C<lIrryina Strap: 
S; •• x x 4i". £6.25 
All parts and plans excluding 9v PP7 Battery . P&P/ lns.75p. 

\' .•. " 
Com-e:: t

:( 
parta in-
c.ludinc 
construc-
tion plans 
Total buildinl 
coat. 

£9·99 
+ p & .. and 
In •• (I 10 

• .. Transistor' Earpiece 
Radio 

• Sianill Tnc=er 
• Si.nal Injector 
• Tranliator Tester 

NPN-PNP 
• .. Transiltor Push Pull 

Amplifler 

E.V.6. 
I V.H.F. AIR CONVERTER KIT 

Build thl. eJ{citlnl 
new desiln. Now 
with 7 Tranli.ton 
and" diode •. MW/LW. 
Powered by 9V battery. Ferrite rod 
aerial, tuninc condenser, volume control, and now 
with 3in. loudspeilker. Attractive cue with red 
speaker grille. Size 9in. )( Siin. X 2iin. approx. 
All parts including Case and Plans. 

Total Building Costs £6· 9S + P. P and ins. 'Op 

ALL PRICES INCLUDE VAT 
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1 Build this converter kit and 
receive the aircraft band by 
placin. it by the aide of .. 
radio tuned to medium 
wave or t.he VHF 
band and operatinl as 
shown in the instruction. 
supplied (ree with ill! parts. 

Uses retr;;ac=table 
chrome plated t.ele.copic 
aerial. lain control, V.H.F. 
tuni", eapilcit.or, tran-
sistor, ete 
All parts 
and plans 

£4·95 
includina cue 

+ .. & .. and 
Ina.6Op 

EDU-KIT MAJOR 
COMPLETELY SOLDERLESS 
ELECTRONIC CONSTRUCTION 

KIT 
BUILD THESE PROJECTS 
WITHOUT SOLDERING 
IRON OR SOLDER 

• 5 Tranliiltor Push Pull 

• loud-
speaker. RadIO MW/ 
LW. 

• S Transistor Short 
Wave Radio 

• Electronic 
Metronome 

• Electronic Noise 
Generator 

• Batteryles. Crystill 
RadiO 

• One Transistor Radio 
• 2 Transistor Re:-

Ie:nerative Radio 
• 3 Transistor Re-

aeneruive Radio 
• Audible Continuity 

Tester 
• Sensitive P ... e-

Amplifier 

To: RADIO EXCHANGE LTD 
61A High Street, Bedford MK40 ISA 
Till.: 0114 51367 REG NO. 788372 
.Callers side entrance "Lavells" Shop. 
.Open 10.1.2.30 ..... 30 Mon.·Fri . 9-12 Sat. 

I e nclose £. . .(or . 

Name .. . 

Address ....... • • , .. 

... ... . . ...... . . PW1018 

5 

ifc i m ■ 
WSZ 

* 
O 

I 
*» 

RADIO EXCHANGE LTD 

NEW ELECTRONIC MASTER KIT 
WITH SPECIAL V.H.F- TUNER MODULE TO CONSTRUCT. A compkiely Solderless Electronic 
Consiruction K't. with ready drilled Bakdice Panefi. NiJis, Bolt*, Wood Screws etc. Also in che kit; 
Transistors, Capacitors, Resistors, Pots, Swicches, Wire, Sleeving, Knobs. Dials, 5" >: 3" Loudspeaker and 
Speaker Case, Crystal Earpiece, etc. Also ready wound Coifs and Ferrite Rod Aerial. These are che Projecis 
you can build with che components supplied with che kit, together with comprehensive Instruction Manual 
Ptctoria! and Circuit Diagrams. 
PROJECTS: V,H F. Tuner Module ★ A.M Tuner Module ★ M,W. L.W. Diode Radio ir Si* Transistor 
V.H.F. Earpiece Radio ic One Transistor M.W. L.W. Radio Transistor Metronome with variable 
beat control ★ Three Transistor and Diode Radio M.W. L.W. ^ Four Transistor Push Puff Amplifier ie Eight 
Transistor V.H.F. Loudspeaker Receiver -^- Variable A.F. Oscillator Vt J'ffy MultiTestcr + Four Transistor 
and Diode M,W, L.W, Radio A.F. R.F. Signal Injector Five Transistor Push Pull AmplifierSensitive 
Hearing Aid Amplifier Three Transistor and Diode Short Wave Radio Signal Tracer Three Tran- 
sisiO' Push Pull Amolilier One Transistor Class A Output Stage to drive Loudspeaker Sensitive Tran- 
sistor Pre-Amp -Jr Transistor Tester ^ Sensitive Three Transistor Regenerative Radio 7^ four Transistor 
M W, L.W. and Diode Tuner fjve Transistor M.W. L.W. Trawler Band Regenerative Radio Five 
Transistor V.H.F. Tuner -fc Three Transistor Code Practice Oscillator ^ Five Transistor Regenerative Short 
Wave Radio ir Four Transistor and two Diodes M.W. L.W. Loudspeaker Radio 
•*- Seven Transistor M.W. L.W, Radio with Loudspeaker Push Pull output f\A • 00 » * *1 >« Tk One Transistor Home Broadcaster. tit 77 -r P 4 r £1 • 10 

NEW ROAMER TEN MODEL R.K.3 
MULTIBAND V.H.F, AND A.M. RECEIVER. 
13 TRANSISTORS AND SIX DIODES, QUALITY 4" ROUND LOUDSPEAKER. 
WITH Mukiband V.H.F. section covering Mobiles, Aircraft, T.V. Sound, Public Service Band. Local V.H.F. 
Stations, etc, and Mukiband A.M- section with Airspaced Tuning Capacitor for easier and accurate 
tuning, covering M.W.I. M.W.2. L.W. Three Short Wave Bands S.W.l, S.W.2, S.W.3 and Trawler Band. 
Buik-in Ferrite Rod Aerial for Medium Wave, Long Wave and Trawler Band, etc.. Chrome Plated 7 
section Telescopic Aerial, angled and rotatable for peak Short Wave and V.H.F. reception. Posh-Pull output 
using 600mW Transistors. Gain. Wave-Change and Tone Controls, Plus two Slider Switches. 
Powered by P.P.9—9 volt Battery. 

Complete kit of parts including carrying strap. X T 4 • 7Q p e. p / r in 
Building Instructions and operating Manuals. IPSPtMO 

NEW 

R.K.I 
MukiBind A M. Re- 
ceiver. M. W. L. W. 
Trawler Band and 
Three Shore Wave 
Ginda. Seven Tran- 
ainor* and four Diodes. Puth 
Pud Output scasc, 5" x 2" Loudspeaker Internal 
ferrice Rod Aerial. Kit includes *11 parts 10 build 
it UP includint Carrying Strap, Rubber Feet and 
ready-drilled Panel*. Comprehensive tnstruciion 
Manual (or stage by »cage comtruction. Uses 
P.P.? Nine Vo!r Battery. £8 -99 P

M'P
P 

ELECTRONIC 

CONSTRUCTION KIT 

E.C.K. Z Self Contained Multi-Band 
V.H.F. Receiver Kit. 

8 transistors and 3 diodes. J 
Push puil output. 3in. loud- 
speaker, gam control, 7 section 
chrome plated telescopic aerial 
V.H.F. tuning capacitor, re- ^ Ag 
sistors, capacitors, transistors, 
etc. Will receive T.V. sound, 
public service band, aircraft, 
V.H.F. local stations, etc. Operates from a 
9 volt P.P. 7 batterj' (not supplied with kit) 

o 

Complete kit of 
£7'95 + PS Par 

parts 
d Ins, 90p 

RADIO 

CONSTRUCTION I ' VI 

KIT Q7 ■ ■■ 
A compact small radio kin cover- 
ing Medium Wave and Long Wave 
band*. Rufged Mkmite con- 
scructiorv arid simple souare BP 
design allows for easy carrying ' 
and pomioning. Ideal for she 
Garage, Workroom, Kitchen, etc.. has seven Transistors and Four Diodes 
Quitity Loudspeaker, ready wound Ferntc Rod Aerial and Carrying Strap 
Siae 4|- k 4J* * 4J-. , Jjj 
All pares and plans excluding 9v PP7 Battery. F*p. lns. 75p. 

Com- Elote it of parts in- cluding construc- tion plans 
Total building coata 
£9-99 
+ F A F and 
In.. £110 

* ^ 

i 4 Transistor Earpiace Radio i Signal Tracer > Signal Injector i Traniiator Tester NPN—PNP ) 4 Transistor Push Pull Amplifier 

EDU-KIT MAJOR 
COMPLETELY SOLDERLESS 
ELECTRONIC CONSTRUCTION 

KIT BUILD THESE PROJECTS 
WITHOUT SOLDERING 
IRON OR SOLDER 

• 5 T..minor Puii. P. Amplifier • T iraltiscor Lou apeak er. Radio MV LW. • 5 Transiitor Sho WByo Redio • Electronic Metronome • Electronic Norie Generator 

I Batteryless Cryttal Radio 
t Ore Transistor Radio 
) 2 Transistor Re- generativo Radio 
l i Tramistor Re- generative Radio 
I Audible Continuity Te*ter 
t Sensitive Pre- Amplifier 

• 24 Resistors ■ 21 Capacitors • (0 TransiMora • 5" x 3" Loudipasker • Ear pi ac a • Mica Baxeboard • 3 12-way Connectora • 2 Volumfl Concrola • 2 Slider Switches • I Tuning Condenser • 3 Knob* • Ready Wound MW/LW^SW Coils• Ferrite Rod • 61 yards of wire* I yard of sleeving, 0»C. 

! V.H.F. AIR CONVERTER KIT 
Build this eonvercer kit and 
receive the aircraft band by 
placing it by the side of e 
radio tuned to medium 
wave or the VHF 
band and operating as 
ahown in the instructions 
supplied fraa with all parti. 

Uses a rc tractable 
chrome plated telescopic 
aerial, gain control, V.H.F. 
tuning capacitor. tran- 
siitor, ecc 
All parts including ease 
and plan* 
M.rtC + PAP end 7J Ins. 60p 

To: RADIO EXCHANGE LTD 
61A High Street. Bedford MK40 ISA 
T»l.: 0334 52347 REG NO. 788373 
eCxIiers nrfa t nuance "LaveMi" Shop. 
• Opa- 10-1. 2.30-4.30 Mop.-Fri. 9-13 Sm. 

i eadoie iq," 

ALL PRICES INCLUDE VAT 
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Contains 2.3 metres 
approx. of 1.22 mm 
Ersin Multicore 
Savbit Solder. 
Savbit increases 
life of copper bits 
byl0times. 
Size 5 S8p 

For soldering 
fine joints 

Two more dispensers to 
simplify those smaller jobs. 
PC 115 provides 6.4 metres 
approx. of O. 71 mm solder for 
fine wires, small components 
and printed circuits. 
pe115 69p 
Or size 19A for kit wiring or 
radio and TV repairs. 
2.1 metres approx. of 
1.22 mm solder. 
Size 19A 63 

size Reels et Dispensers 
OF THE WORLD'S FINEST CORED SOLDER TO DO 

A PROFESSIONAL JOB AT HOME 
Ersin Multicore Solder contains 5 cores of non-corrosive nux that instantly cleans heavily 
oxidised surfaces and makes fast, reliable soldering easy. No extra flux is required. 

size reels of SAVBIT, 
40/60, 60/40 & ALU-SOL solder . alloys 

These latest Multicore solder reels. are 
ideal for the tool box. Popular speCifications 

cover all general and electrical applications, plus a major advance 
in soldering aluminium. Ask for a free copy of 'Hints on Soldering' 
containing clear instructions to make every job easy. 

Ref. Alloy Diam. Length Use Price 
metres 

mm approx. 
Size 40/60 1.6 10.0 For economical general £2.16 

3 Tin/Lead I purpose repairs and 
electrical jOints. 

£2.46 Size ALU-SOL 1.6 8.5 For aluminium repairs. 
4 Also solders aluminium 

to copper, brass etc. 
Size 60/40 0.7 39.6 For fine wires. small £2.38 
10 Tin/Lead components and printed 

circuits. 
Size SAVBIT 1.2 13.7 For radio. TV and £2.29 
12 similar work. Increases 

copper-bit life tenfold. 

Pat. No. 
1443913 

BIB WIRE 
STRIPPER 
& CUTTER 
Fitted with unique 
8-gauge selector and 
handle locking device. 
Sprung for automatic 
opening. Strips flex 
and cable in seconds. 

Model88 97p 

SOLDER-
WICK 

I ';i . _ 
Absorbs solder -" .=;£;'*' 
instantly from =-- -
tags, printed 
circuits etc. Only needs 
40-50Wsttsoldering iron. Quick 
and easy to use. Non-corrosive. 

Size AB10 97p 

Sole U K Sales ConceSSlonalres Proces shown are recommended retail mc. V.A T. From Electrocal 
Bib Hi-Fi Accessories Limited, and Hardware Shops In difficulty send direct. plus 20P.P&P 
Kelsey House, Wood Lane End. Hemel Hempstead. Herts HP24RQ. Proces and specifications subject to change without notice 

• Wlfedr •• c:tvfofU50e 
complele v,,,uth three £, 9.95 

____ 
that flash In at f andom 

Sound to Light 600 

MASTER UNTT tt: 'HANN', 
£30.95 

TWIN BANK 12 LIGHT 
UNIT .JJ lengt-

p if lIess lamps) 
BC . IS·SOI E5. £ IS·SO 
Flttll19_,AeI/oo(_ Fitting 

electronics 
5& FORTIS GREEN ROAD, MUSWELL HILL, 

N10 3HN. TELEPHONE: 01-883 3705 

OUR LATEST 
CATALOGUE 
CONTAINS FREE 
45 pence WORTH 
OF VOUCHERS 
CONT AINS MICROPROCESSORS + BOARDS, 
MEMORIES, TTL, CMOS, ICs, PASSIVES, ETC., 

ETC. 
SUPERSERIES 

ALL FULL SPEC DEVICES BY TEXAS 
TEXAS TI MER RED LED 

741 555 TIL209 
(INC CLIP) 

5 for 4 for 10 for 
£1·00 £1·00 £1·00 

VA T INCLUSIVE PRICE + 25p P. &. P. 

le A4 BOOKLET 
SUPPLIED FREE WITH ORDERS OF ANY ICs 
WORTH £5·00 OR MORE, CONTAINS CIRCUITS, 
PIN CONNECTIONS AND DATA (35p + SAE IF 

SOLD ALONE). 
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SCORE SOLDER 

/ SAVBIT 
handy solder 

ncrrn dispenser 
W/ Contains 2.3 metres 
wS appro*, of 1.22 mm 
JmW, ErsinUuIticore 
ttj Savbit Solder, 

Savbit increases 
lite of copper bits 

bC by 10 times, 
y? Siie 5 58p 

For soldering 
fine joints 

Two more dispensers to 
simplify those smaller jobs. 
PC 115 provides 6.4 metres 
appro*, of 0,71 mm solder tor 
fine wires, small components 
and printed circuits, 
PC115 69p 
Or size 19A for kit wiring or 
radio and TV repairs. 
2.t metres appro*, of 
1.22 mm solder. 

[ Size 19A 63p , 

Handy size Heels & Dispensers 

OF THE WORLD'S FINEST CORED SOLDER TO DO 
A PROFESSIONAL JOB AT HOME 

Ersin Multicore Solder contains 5 cores of non-corrosive flux that instantly cleans heavily 
oxidised surfaces and makes fast, reliable soldering easy. No extra flux is required. 

) handy size reels of SAVBIT, 

[#* 40}60, 60/40 & 

ALU-SOL alloys ALU-SOL a?/oysr 

P These latest Multicore solder reels are 
ideal for the toolbox. Popular specifications 

cover all general and electrical applications, plus a major advance 
in soldering aluminium. Ask for a free copy of 'Hints on Soldering' 
containing clear instructions to make every job easy. 

Ret. Alloy ' Diam. ' Length Use Price I 
metres 

mm i appro*.   
10.0 40/60 

Tin/Lead 

ALU-SCL 

60/40 
Tin/Lead 

Pat. No, 
1443913 

BIB WIRE 

\ STRIPPER 

^ & CUTTER I 
i Fitted with unique 
I 3-gaugeselector and 
1 handle locking device. 
1 Sprung lor automatic 
' opening. Strips fie* 

andcable In seconds. 
3 Model 8B 97 p 

For economical genera! 
purpose repairs and 
electrical Joints. 
For aluminium repairs. 
Also solders aluminium 
to copper, brass etc. 
For fine wires, small 
components and printed 
circuits. 
For radio. TV and 
similar work. Increases 
copper-bit life tenfold. 

SOLDER- 

WICK ^ 

5iP Absorbs solder 
instantlytrom 
tags, printed 
circuits etc. Onl y needs 
40-50Watt soldering iron. Quick 
andeasy touse. Non-corrosive. 

Size AB10 97p 

Sole U.K. Sales Concessionaires: 
Bib Hi-Fi Accessories Limited, 
Kelsey House, Wood Lane End, Hemel Hempstead, Herts. HP24RQ. 

Prices shown are recomme nded retail, inc. VAT. From Electrical 
and Hardware Shops. In difficulty send direct, pIus20pP&P 
Prices and specifications subject to change without notice 

Sound to Light 
MASTER UNIT w 

TMNBflNKstiGHT Itossfampsl (ENGTH ,,,7. ' 
14Linche5UNIT 

f<«». -j. ^ "VT 

i je /iTa 

• 600 
r WATTS F PER 
CHANNEL 

Tioooi m* 
, cvm/t *HNS lurvr 

TYPE B3BANK UNIT 
(Less lampsl 

mm, 

TWIN BANK12LIGKT 

5_JJjAv ten
3^ 

& (less lamps) 
ec £ 18'50| ES£ 18-50 
Fitmig— —] Filling MO,— 

ALBEN ENGINEERING CO.LTD, 
DEPT. P W THE CRESCENT. WORSTHORNE, 
BURNLEY LANCS. Tel Burnley20940 

i 11 IMI electronics 
56 FORTIS GREEN ROAD, MUSWELL HILL, 

N10 3HN. TELEPHONE: 01-883 3705 

OUR LATEST jftTj 

CATALOGUE 
CONTAINS FREE 
45 pence WORTH VHi|HF 
OF VOUCHERS 
CONTAINS MICROPROCESSORS + BOARDS, 
MEMORIES, TTL, CMOS, ICs, PASSIVES, ETC., 

ETC. 

SUPERSERIES 

ALL FULL SPEC DEVICES BY TEXAS 
TEXAS TIMER RED LED 

741 555 TIL209 
(INC CUP) 

5 for 4 for 10 for 
£100 £1 00 £100 

VAT INCLUSIVE PRICE + 25p P. 4 P. 

IC A4 BOOKLET 
SUPPLIED FREE WITH ORDERS OF ANY ICs 
WORTH £5-00 OR MORE, CONTAINS CIRCUITS, 
PIN CONNECTIONS AND DATA (35p + SAE IF 

SOLD ALONE). 
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GBOUV 

B.J.PATTLE 
HILLBURY RD., ALDERHOL T, 

FORDINGBRIDGE, HANTS 
SP63BQ. 

GIVE YOUR P.W. PROJECT 
A PROFESSIONAL LOOK 

Anodised aluminium front panels 
Matt finish, Artwork almost indestructible. 
Available for the following projects:-

Issue Project Ref. Price pip 

Dec. 74. Car Cassette Player 12741 £2,00 + 20p 
Dec. 77. Power Unit. 12771 £2·00 20p 
Mar. 78. Europa Amplifier. 3781 £3·50 + 35p 
May 78. Audio Distortion Meter. 5781 £5,06 -+ 40p 
June 78. Bovington Tank Game. 6781 £2·25 20p 
June 78. Darkroom Timer. 6782 £1 ·50 + 15p 
July 78. Axon Transmitter. 7781 £5,50 + 50p 

Prices include VAT. Remittance with overseas orders 
must be sufficient to cover dispatch by sea or air mail as 
required. Postal Order or Cheque with order. 

Wilmslow 
Audio 

THE firm for speakers! 
SEND 15P STAMP FOR THE WORLD'S BEST 
CATALOGUE OF SPEAKERS, DRIVE UNITS, 
KITS, CROSSOVERS ETC. AND DISCOUNT 
PRICE LIST. 

I--:;TC • AUDAX • BAKER BOWERS & WIL-
KINS • CASTLE. CELESTION • CHARTWELL 
COLES • DALESFORD • DECCA • EMI • 
EAGLE. ELAC • FANE • GAUSS. GOOD-
MANS. HELME • I.M.F .• ISOPHON • JR • 
JORDAN WATTS. KEF. LEAK. LOWTHER 
MCKENZIE • MONITOR AUDIO • PEERLESS 
• RADFORD • RAM • RICHARD ALLAN • 
SEAS. TANNOY • VIDEOTONE • WHARFE-
DALE 

WILMSLOW AUDIO (Dept. P.W.) 

SWAN WORKS, BANK SQUARE, WILMSLOW, 
CHESHIRE SK91HF 

Discount HiFI Etc. at 5 Swan Street and 10 Swan Street 
TEL: WILMSLOW 29599 FOR SPEAKERS 

WILMSLOW 26213 FOR HIFI 
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the quickest fitting 
CLIP ON --
capacitive discharge 
electronic ignition 
in KIT FORM /,/ . 
• Smoother running // 
• Instant all-weather starting \ \\ 
• Continual peak performance 
• Longer coil/battery /plug life 
• Improved acceleration/top speeds 
• Optimum fuel consumption 
Sparkrite X41s a high performance, high quality capaCitive discharge, E'lectronlc 
Ignition system in kit form. Tried, tested, proven, reliable and complete. 1t can be 
assembled in two or three hours and fitted In 1 3, mins 
Because of the superb deSign of the Sparknte CirCUit it completely eltmmates 
problems of the contact breaker There IS no misfire due to contact breaker 
bounce which is eliminated electronically by a pulse suppression circuit which 
prevents the UOlt flnng If the pOInts bounce open at high R. P. M. Contact breaker 
burn IS eliminated by reducing the current to about 1 I 50th of the norm . It Will 
perform equally well With new, old, or even badly pjtted pOInts and is not 
dependent upon the dwell time of the contact breakers for recharging the system. 
Spark rite Incorporates a short c.ircuit protected inverter which eliminates the 
problems of SCR lock on and, therefore. eliminates the possibility of blowmg the 
tranSistors or the SCR. (Most capacitive discharge Ignitions are not 
foolproof 10 thiS respect). The circuit incorporates a voltage regulated output for 
greatly improved cold starting. The circuit includes built in static timing light. 
systems function light . and security changeover switch All kits fit vehicles with 
cot! d,strtbutor Ignition up to 8 cylinders. 
THE KIT COMPRISES EVERYTHING NEEDED 
Die pressed epoxy coated case Ready dfllled, alumInIum extruded base and heat 
sink, COil mounting clips and acceSSOrtes. Top qualIty 5 year guaranteed 
transformer and components, cables, connectors, P.C. B., nuts, bolts and SIlicon 
grease Full instructions to assemble kit neg. or pos. earth and fully illuc;,[rated 
installation instructIons. 
NOTE VehIcles with current impulse tachometers (SmIths code on dial RV1) 
will requIre a tachometer pulse slave unIt Price (3 351nc . VAT post & packing. 
Electronic Design Associates, 82 Bath Street, Walsall, WSI 30E 

., 11 Street. Walsall. WS1 3DE. Phone: (9) 614791 

Name 
Address 

Phone your order Access or 

QUANTITY REQ'O 
Send SAE If brochure only reqUired. 

I enclosecheque/PO's for 

£_---

I 
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D. J. PATTLE 

HILLBURY RD., ALDERHOLT, 

FORDING BRIDGE, HANTS 

SP6 3BQ. 

The latest kit 

innovation I 

from 

GIVE YOUR P.W. PROJECT 

A PROFESSIONAL LOOK 

Anodised aluminium front panels 
Matt finish, Artwork almost indestructible. 
Available for the following projects:— 

Issue Project Ret. Price p/p 

Dec. 74. Car Cassette Player 12741 £2 00 -t 20p 
Dec. 77. Power Unit. 12771 £2 00 20p 
Mar. 78. Europa Amplifier. 3781 £3-50-1 35p 
May 78. Audio Distortion Meter. 5781 £5-08 4 40p 
June 78. Bovlngton Tank Game. 6781 £2-25 20p 
June 78. Darkroom Timer. 6782 £1 -50 + ISp 
July 78. Axon Transmitter. 7781 £5-50 -1 50p 

Prices include VAT. Remittance with overseas orders 
must be sufficient to cover dispatch by sea or air mail as 
required. Postal Order or Cheque with order. 

oA Wilmslow 

-1/ Audio 

THE firm for speakers! 

SEND 15P STAMP FOR THE WORLD'S BEST 
CATALOGUE OF SPEAKERS, DRIVE UNITS, 
KITS, CROSSOVERS ETC. AND DISCOUNT 
PRICE LIST. 

ATC • AUDAX • BAKER • BOWERS & WIL- 
KINS • CASTLE • CELESTION • CHARTWELL 

1 COLES • DALESFORD • DECCA • EMI • 
EAGLE • ELAC • FANE • GAUSS • GOOD- 
MANS • HELME • I.M.F. • ISOPHON • JR • 

I JORDAN WATTS • KEF • LEAK • L0WTHER 
MCKENZIE • MONITOR AUDIO • PEERLESS 

I • RADFORD • RAM • RICHARD ALLAN • 
SEAS • TANNOY • VIDEOTONE • WHARFE- 
DALE , 

WILMSLOW AUDIO fVILIViakUW HUUiU (Dept. P.W.) 
SWAN WORKS, BANK SQUARE, WILMSLOW, 

CHESHIRE SK91HF 
Discount HIFI Etc. at 5 Swan Street and 10 Swan Street 

TEL: WILMSLOW 295S9 FOR SPEAKERS 
WILMSLOW 26213 FOR HIFI 

the quickest fitting 

CLIP ON r. QnR 

capacitive discharge J /s* 
electronic ignition JLfi 
in KIT FORM lljl Jp 

V Smoother running . 
# Instant all-weather starting \ \ 
0 Continual peak performance \ 
# Longer coil/battery/piug life 
V Improved acceleration/top speeds 
V Optimum fuel consumption 
Sparkrife ><4 is a high petformance, high qua'Ky capacitive discharge, electronic 
ignition systern in kit form. Tned, tested, proven, reliable and compleie. II can be 
assembled in two or three hours and fitted in 1 3 mins 
Because of the superb design of the Sparknte circuit it completely eliminates 
problems of the contact breaker There is no misfire due to contaci breaker 
bounce which is efimmated etecbonicairy bye pulse suppression circuit which 
prevenls the umt firing if the points bounce open at high P. P,M. Contact breakei 
burn 15eliminated by reducing the current to about ^/50thof the norm, It will 
perform eciually well with new, old, or even oadly pitted points and Is not 
dependent upon the dwell tirne of the contact breakers for recharging the system. 
Sparkrile incorporalss a Short circuit protected inverter which eliminates the 
problems of SCR lock on and, therefore, eliminaieathe possibility of blowing the 
iransistors or th© SCP. (Most capacitive discharge ignitions are not completoiy 
foolproof in this respect). The circuit incorporates a voltage regulated dutput for 
greatly improved cold starting. The circuit includes built in static timing light, 
systems function light and security changeover switch AH kits fit vehicles with 
coil distributor ignition up to 8 cylinders. 
THE KIT COMPRISES EVERYTHING NEEDED 
Die pressad epoxy coated case Ready drilled, aluminium extruded base and heat 
sink, coil mognling clips and accessories. Top quality 5 year guaranteed 
iransformer and components, cables, connectors, P.C B.. outs, bolts and silicon 
grease Full instructions to assembla kit neg. or pos. earth and fully HtuCIrated 
installation instructions. 
NOTE Vehicles with current Tuipufse tachometers (Smiths code qn dial RV1 > 
will require a tachometer po'se slave uml Price L3 36 mc. VAT post fe packing. 
Eltctronk Deiian Associates, 82 Bath Street, WjImII, WSI 30E 

Electronics Design Associates, Dept, RW10 
82 Bath Street, Walsall. WSI 3DE. Phone: (9) 614791 
Name 
Address 

Phone your order with Access or Barclaycard 
Inc.VAT amJP.P. QUWlitY RfO'D Sefld SAE if brochure 

X4KI7 C14-95 1 Brdose chwuiarPO'S lor 
f 

TACttS PULSE SLAVE hM €3,35 I > 
*- 
Cheque No. 

Please stale oolatlty poi. or neq. earth 
Accessor Bamlaycard No.     
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TWICE 
in ... - - ".e SIle 
The l.e.E. range of multimeters provide an 
unrivalled combination of maximum perfor-
mance within minimum dimensions, at a truly 
low cost. Plus, a complete range of add-on 
accessories for more ranges, more functions. 

Supertester 680R 
(illustrated) 
• 20kO/V, ±1% fsd on d.c. 

4kO/V, ±2% fsd on a.c. 
• 80 Ranges - 10 Functions 
• 140 x 105 x 55mm 

Su pertester 680G 
• 20kO/V, ±2% fsd on d.c. 

4kO/V, ±2% fsd on a.c. 
• 48 Ranges - 10 Functions 
• 109 x 113 x 37mm 

M icrotest 80 
• 20kO/V, ± 2% fsd on d.c. 

4kO/V, ±2% fsd on a.c. 
• 40 Ranges - 8 Functions 
• Complete with case -

only 93 x 95 x 23mm 
£32.00 + VAT £24.50 + VAT £16.60 + VAT 

8 

(For M<ltl Order au tl SOp P& P) (For M all Order add SOp P&P) !For Mall Order add 80p P&Pi 

All I.C.E. multimeters are supplied complete with unbreakable plastic carrying case, test leads, etc. and a 
50-plus page, fully detailed and illustrated Operating and Maintenance Manual. 

Now available from selected stockists. Write or phone for list, or for details of direct mail-order service. - 'Electronic Brokers Ltd . - 49-53 Pancras Road, London NW1 2QB 
Tel: 01-837 7781 

Price when new C 39 
OUR PRICE ONl Y £ 18. 
IP&P £1.00 •• chl 'D,,': rDp.lIgnr 
kill '" Iv,l1,b!, 

PIEZO HORNS _ 
FANTASTIC SPECIAL OFFER 
TO READERS OF PRACTICAL 
WIRElESS 
Tweeltf' 'Of diac:o. PA 
.Y.IOm or HI·FI , rIng. 6K·20K, 

.. ? 
OUR PRICE ONl Y £4.99 .. ch IPiP 36p e",1 

ROPELlGHTS Ropelig" kilS now .vailablelrem 
Roger Squire ', - 22 feet tang, 4 channeL including Tube, 
Bulbs end MuJtlpin connectors. Thase ropsllont. are 
ex-demonstrat ion ttock end will requi re some bu lb 
re))lacement -we 'Ni ll supply 20 spare bulbs free with vour 
kll Addillon.l.e" 01 20 bu lb. COli C4 B6 ."h 

BULGIN OCTAL PLUGS ,I 
AND SOCKETS U There'. alway. hundrad. 01 Bulgln 
Octal multlW8V plugs and sockets in stock lit 
Roger Squire '. Each pin "led BA Porlecllor . 
your Sound 10 light SW.m P662 SOCKET -
to.S5IPSP 36pI P661 PLUG tl .84IP&p 36pl 
Carriage on 10 or mort nomine I C 1.00 Alao ava ilable 
B·wev mult icora cable 18 Amp. per corSI el .tock. PROJECTORS co BIi por ,m."e Pi.... lor corri.g. Quote 

;. , SQUIRE MULTIFECT 160 ;-,-' 
. - including ro tltor and Iffect i < 

whltl A truly vllr$llt il , projtctor ,; 
. , wII ich u .... powerlul 160W ' 

Tungllln bulb, .1I effect. 
attachment, limply slot In ready for use 

A BARGAIN AT £40.50 IP&P £ 1001 

Rood , Bornll, Her l. EN6 6SA 

P".ontl cell"" ROGER SQUIRE'S DISCO CENTRES 
LONDON: 178 Junction Roed Tufn.1I Perk, NIB 500, 01 ·2727474 Open Irom 10·6 Tu"·Se! 
BRISTOL: 126 Church Roed, A.dfll!d, 8f1.!ol BS5 8JA, 0272 550560 10·8 Wad. 
MANCHESTEA, 261 Otlnlp t., M.nchaltr M3 4EN 081·8317878 Clo.ld MondlVl, 

PRACTICAL WI RELESS T.V. SOUND TUNER 
(Na • . n .rtlel. by A. C. Aln.II.) COpy of or/,'n,' .rt/cl, ,upplltd on ,."Utl' 

IF Sub-Assembly (G8) £6·80. P & P 75p. 
Mullard ELC1043 V'cap UHF Tuner£5·50. P & P35p. 
3-way Station Control Un it £1 ·20. P & P 25p. 
6-way Station Control Un it (Special Offer) £1'00. 
Power Supply Prtd Circuit Board £1 '00. P & P 30p. 
Res, Caps, Semiconds, etc. for above £5,80. 
Mains Transformer for above £2'50. P & P 30p. 

N,m, 

Add 121% VAT to price of goods. P & P alllteml 85p. 
Callerl welcome at Ihop premll ... 
MANOR SUPPLIES 

172 WEST END LANE, LONDON NW6 
(Nil' W. Hempstead Tube Stn.) Tel. 01-7i4 87111 

KITS 

MODULES 
SERVICE 
QUALITV 
PRICES 
MAGAZINE 
PROJECTS 

IlnclOlI 

Now over 1,000 type. In 
stock I 
See the new renge of low-
cost 'ELEKITS'. 
New ready· built functions. 
1st Cl ass same day despatch . 
All guaranteed products, 
Many reductions I . 

Trouble-fre.1 
, pie .... nd cltalogue. 
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I-C.E. MULTIMETERS 

The l.C.E. range of muUrmeters provide an 
unrivalled combination of maximum perfor- 
mance within minimum dimensions, at a truly 
low cost. Plus, a complete range of add-on 
accessories for more ranges, more functions. 

'• 

jat •.... 

Wxm.l £jjjf I a jn,,ila,r.jn^r 

Supertester 680R 
(illustrated) 
* 20kfl/V, ±1% fsd on d.c. 

4kn/V, ±2% fsd on a.c. 
' 80 Ranges - 10 Functions 
* 140 x 105 x 55mm 

£32.00 + VAT 
If of Mad OnJe- odd 80p P^P) 

Supertester 680G 
* 20kfi/V, ±2% fsd on d.c. 

4kJl/V, ±2% fsd on a.c. 
* 48 Ranges - 10 Functions 
* 109 x 113 x 37mm 

£24.50 + VAT 
[foi Mail Order add 80b PS8I 

Microtest 80 
* 20kn/v. ± 2% fsd on d.c. 

4kn/V, ±2% fsd on a.c. 
* 40 Ranges - 8 Functions 
* Complete with case - 

only 93 x 95 x 23mm 

£16.60+ VAT 
(For Mad Order add 80p P&P) 

All I.C.H. multimeters are supplied complete with unbreakable plastic carrying case, test leads, etc. and a 
50-plus page, fully detailed and illustrated Operating and Maintenance Manual. 

Now available from selected stockists. Write or phone for list, or for detaiis of direct mail-order service. 

mm Electronic Brokers Ltd. 
49-53 Pancras Road, London NW1 2QB 

^ 1 Tel: 01-837 7781 

NO DISCO SYSTEM IS 

COMPIETE WITHOUT.. 

m 

*s 

& 

For tramplr fins KDJico 
12" infl IB" BSPlndCarra/ddicki 
«[ dlicount p/l:ti 

Roger Squire/ disco gear 

SmS Mill O'tfin (o Bojir Sfluln"! Mill O'iKi. 6«M! Tndlno titeli. Pirk Bold, Birnti. Btiti £f(6 554 01-441 362? IKotllmi 01-441 1918 iSnltchboiidl 0M» Mw-f(1.8 6 30 
PiflOMl eallm: BOOfB S0UIB5S DISCO CEUTBSS 
IONOON: 178 Juncllon Roid. Tutnjil Pirk, N18 500.01 • 272 747>! Oc«n (icm 10-6 Tuis-5it 
BSIJTOl: 126 Chuim Ssiii, Rtflltli, Odilol B56 9Jfl, 0272 860560 10-8 Wkdi 
MANCHESTER. 2610,inifit#, Minch#snr M3 4EN 061-881 7678 C'oiW MpnSsw- 

PRACTICAL WIRELESS T.V. SOUND TONER 
(Nov. 74 artlelR by A. C. Aim tie) Copy of oUglnnf •r//c/# tuppUtd on /•qunl 
IF Sub-Assembly (G8) £6-80. P & P 75p. 
Mullard ELC1043V'capUHF Tun0r£5-5O. P&P35p, 
3-way Station Control Unit il'20, P & P 25p. 
6-way Station Control Unit (Special Offer) £1-00. 
Power Supply Prtd Circuit Board £100. P & P 30p. 
Res, Caps, Semiconds. etc, for above £5,80. 
Mains Transformer for above £2-50. PAP 30p. 

Add I2i% VAT to price of goads. P A P all Item* 88p, 
Caller* welcome at ehop premlee*. 

MANOR SUPPLIES 
172 WEST END LANE, LONDON NW6 

(Near W. Hampilead Tube Stn.) Tel. 01-794 8761 

TOPS IDE MCK! 

COMPONENTS — Now over 1,000 typei In 

MODULES 
ACE MAIUSONIXITO SERVICE 

OiptT'WTi.jiifStwi QUALITY 
tteihM.WfettwiWflSJR PRICES 

MAGAZINE 
PROJECTS 

stock 1 
— Sse the new range of low- 

oo!t 'ELEKITS'. 
S — New reedv-built foncttoni. 

— IstCless tame day deipeteh. 
— All guaranteed productt. 
— Menv reductlontl 

VE 
'S — Trouble-free I 
t enefoee 30p", p(««n tend oitalogue. 

•Refundable with future orderi over £8,00. 
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Advance Board No. 71015. A moder n fibre glass Circuit 
board msde for computer but never issued , all components 
can be auumed perfect . Major Items :-8 transiators type 
BC 107,8 transistors type BC 212, 9 min iature di odes, .. prelet 
variable pots. A 200 Uf 63'1 capacitor. 247UF .0 volt capacltora, 
2 220UF 10 volt capacitors , 11UF 83 volt capacitor , 50 a8sorted 
res iators i. i watt. Board size apprOJ:. 5 x .1 .... . Most compop 
nents can be removed with working length leads £t . 
Telephone Anawerlng Machine. Used , but we understand 
are In good working order, however, we can only for 
breaking up-they are not to be used for telephone lInswerlng. 
They conta i n: • pole hlpe motor, twin capstans with heavy 
flywheels, 4 record-playback heads, eraae head, tape spools 
to take st8ndard reel8 , tape guides and solenoid operated 
brake, 8 plano).ey type switching and control mechanism, 
tape used counter, elliptical speaker, 2 solenoids, g pin plug 
and socket , 36 pin plug and socket,S Circuit boards containing 
varied assortment of transistors in small parts. All the above 
mentioned components are mounted In the main chassis and 
there Is a sub chassis with 5 miniature" pole relays , ferrite 
transformer, 4 Iron cored transformers, 5 variable pots, 35 
transistors, over 300 various resistors, capacitors , diodes 
etc .• fuiJ wave rectifier panel, 4 way push down wire connec· 
tlon block, two way ditto, stereo input socket, 3 puah In neon 
bulbs , lid switch, .. electrolytic capacitors, 2 power output 
transistors. The unit Is nicely cased size about27"x 10 .... >< 6" 
and should be suitable for conversion to open reel tape re-
corder, background music mach ine, echo chamber etc. etc. 
pri ca £12 · 25. 
High Volt.ge Main. Tr.n.former. Normal mains primary, 
I8condary by our measuring eQuipment Is 8KV approx. at 
5 ma. We are offering these at a bargain price of £t -75. Ou r 
ret. no, TM.5 
SOFTy .old out of Transformer ref. No, TM 37 but we he:ve just 
received another transformer which may fill your need. Thlt 
Is a 'OOw transformer 80 volt secondary, tapped at 20, 40 and 
60 volts, So this could be used as a 80'1 . 1 ' 5 amp. 60'1 at 2 
an:tp. (0 volt 3 amp, a 20-0-20 volt 3 amp or a 40-0 .... 0'1 1 ·5 amp 
price £5 55. 
Smith'. Blower. Snail shape with exterior motor, oblong 
outlet size 4110" x H" approx., paddle type air rotor coupled to 
main, Induction motor, with anti vibration mountings overall 
size of fan approJC: 4.,.. high )L 61" wide x "i .... diameter. £J .••. 
To"l" Slower. Snail type similar but smaller to above, 
aperlure size 21-" x 11" approx. Normal mains Induction motor 
overall size Si" high x 5tH wide x 51'" diameter. 

capaCitor, our price 2Sp+2p each, 
Fie .. aargaln, 3 Core (standard colour coding) black outer 
pvc cover, all made from heat resiatant plastic. Suitable for 
connecting direct to'heatlng appliances but being tougher than 
usual It 18 Ideal also for ext1;tnalon leads elpeclally outdoor 
ones. ' 5mm conductor. so ,ultable for up to 7 ·S amp 100 met 
coil, price £to H. 
1(Jrd rev per minute main. driven motor. ? watts allO 
suitable only for timers or other lightweight operations, 
price £2 70. 

'th
5
e 

limited quantity available £1 · ... 
SA Clock Switch. 12 hour type as fitted to cooker •. This 
comprlael a normal l' hOur contlnuOully runnlno clod 
coupled to 25 amp switches with levers for setting time plus 
a further' minute minder bell swllchable up to 60 mlnutea. Lest 
knob, which can be Quite eully made from plastic rod. Size :x:r:: 
amp changeover contact ex eQuipment with our uluel guaran-
tee prlcelOp+4p. to lor £S+40p. 
AdJuat.bl. Air Th.rmo.t., with 15 amp contacts, IPlndle 

3O-80oF or lower or higher. SOp+4p each. 10 for £ .. 5O+36p. 
Car Speakers. Two be:rgal'ns this month both elliptice:I , both 
4 ohm ,Ile price £1 · H plU8 19p. post &OP . 

Thermolta' Pocket. To fit th" above thermostat Into a 'tank 
without heater then you need a pocht to hold the thermostat, 
18" long threaded complete with nut and we:sher. price £t -n 
-allo avalll!l:ble 8" long for 7 .... thermoeta! same price, 
Hot Wire 'Vacuum 1t.I.y Switch. "" pin plug In type, Thi. 
has a heater call 'Wound around 11 bl-metallc .trlp causes 
Iwitch · on atter a time which ie adlustable. The energising 
voltage varies between 4'1 & 7v time delay time-from a few 
seconds upwards price £t ,01. 

.80iler Stat 6O--D013 C remote phial type capillary length approJ:. 
with control knob marked 20 to BOoC, price £2· lip, 
Tranllltor hotder 'or TOS (OC 26 etc) allows translslor to be 
replaced Quickly , also threaded for holding screws, AC 
capacitor 1 25ut for 40 volts fms, Aluminium can with tag 
connections eiC new equipment covered by normal guarantee 
Jep+2p, 
M.lnl operated Siren. Don't let intruder. get away with 
your possessions-they will never stay In a house when one 
oftheee sirens Is gOinQ , Quite small but very atarming £13'50. 
Lever Switch 8S fined to modern telephone switch boards, 
8 pole changeover contacts made by Pye/ TMC blsased to 
return when pushed up, stays down when pushed down, 
price £1 Hp. 
Pulling Switch. Motorized unit which gives pulses every 
30 seconds , length 0' pulse can be adjusted up to 30 seconds 
and the pulse can be up to 20 amps at normal mains voltage, 
Made up by famous Cramer Company of America, the drive 
motor of th i ' device ia 115'1 SOhz but we supply complete with 
series voltage droppi ng device to mske It suitable for 
our mains, This Is in a cylindrical plastiC cite overall size, 
with a knob on the front for adjusting the pulse length. 20 
amp switch "Inside" Is e: changeover switch 110 Ih l ll device 
could al,o be used as 8 time sharing switch, when one 
circuit Is on the other circuit would be off for a length of tIme 
determined by switch control setting. price £4 ,,2. 
11 Line Connecting 80 •. This Is 16 way twin grub ecrew 
type connecting strip mounted in a standard 2 gang 
MK white surface box with cover made for Satchwell so ob-
viously a good product. The cables, Bre brought In through 
breakaways In the ple:stlc box 18 connection points are all 
numbered for easy Identification. price £1 -12. 
Air Thermoltat with remote setting dial . This is B Satch-
well thermostat using a sensor connected to the switch by a 
28" length of capillary. The control setting adjustable 'rom 
3013 to 1.0oF complele with control knob showing temperature 
setting £2·.1. 
Twin 13 amp Rocker Switch •• (DOT) price t.p the pair. 

•• ur. Gauge, standard airline thread. Reads O-JOlbs per 
SQ , Inch price lip. 
• argaln for call.,. only . VDU with la" CR Tube rather 
larC1e £U SOp. 
4 Way Terminal Block. twin grub screw type, PVC covered 
1010' Up, 
8p.re, for Dimple. Heaters. We have Just taken delivery 
of a large Quantity of various spare parts for Dlmplex heater. 
Including slorage he8ters, If you need any 01 these tllen please 
let us have your enquiries. 
He.vy Duty Ca.ter •. Four of thaae would carry lI: ton, set 
014 £2 '15. 
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MULLARD UNILEX 
A mains operated .+. Ilereo 
svstem. Rated one of the flnest 
performers in the stereo fleld 
this woutd make 8 wonderful glfl 
for almost anyone in easy-ta-
85semble modular form and 
complete with a pair 01 Please), 
speakers this .hould sell at about 

due to a sDecial bulk buy 
and as an Incentive for you to 
buy this month we offer the system complete at only £ts 
Including VAT and po.tage. 10 watt amps to upgrade unilex 
£J'50 each . 

UNISELECTORS 
These are pulse operated 
switches aa USEd in automatic 
telephone switchboards, atc. 
The pulse moves the switch 
arm through one position . 
Except where inalcated the 
selectors are 25 position types 
and SOv Coli is standard. 24v 
or 12v operation extra at £2 
per switch. 
3 pole 
• pole 
5 pole 
6 pole 
8 Dole 

£5,10 
£en 
£120 
£125 

£11 .0 

10 pole 
12 pole 
2 pole 50 way 
3 pole 50 way 

£13 10 
£15 .. 
£110 

£11 CO 

24 HOUR TIMERS 
The qne illustrated ia the 'E ' control, this 
uses the Smiths mechanism as In their 
8utoset. 2 on /off's per 24 hours, 13 amp 
contacts, override ewltch £1 -50. 
Smiths 100 amp mOdel one onl off oer 24 
hOllrs £U ' 50, extra contacts £1 · 00 per Bet, 
AEG 60 ama model with clockwork 
by, one on /off per 2. hours £"50, edra 
contacts £1 ·eo per set. 

'I \ j , • 

I !, 
'., 

'---- _ •. i· 

RELAYS 
12 volt two 10 amp che:ngeover plug In 15p 12v 
three to amp changeover plug In £1 ·21 . 12v two 
changeover miniature wire enoed ISp, 12 volt 
Op",n alngle screw fixing two 10 amp change· 
averS ISp 12 volt open three IOamo changeovers 
£t U. Latching relay mains operatea 2 cTo 
coMacts £2 ' 11 . Mains operated three 10 amp 
changeovers open type one screw fixing £1 25. 
MelOY other typel with different coli voltages and 
contact arrangements are In stock, enquiri es 
Invited. 

ROTARY PUMP 
Self priming portable, fils drill or 
electric motor, Dumps up to 200 
oallonl per hour depending upon 
revs, Vlr1ua1ly uncorrodable. use to 
suck water, 011, petrol, fertiliser , 
chemicals. anything liquid. Hoae 
connectOfl each end. £2 post paid. 

DELA Y SWITCH 
Mal nl operated-delay can be ac-
curately set with pointer. knob for 
periO"s of up to 2i hr •. 2 
suitable to Iwltch 10 amps-second 
contact Opens few minutes after 181 
contact Hp. 

HUMIDITY SWITCH 
fAmerl,an milde by Raneo, theIr type No. , 
J11. The action of this device depends 
upo., the dampness causing a membrane 
to stretch and trl;ger a ,ensitlve micro· 
switch .8dJuste:ble by a screw. Quite 
aensitlve-breathlng on it f. Instance will 
switch It on. Micro 3 amp at 2SOV s.c, 
Overall size ot the device approx, Jllong. 
1 wide and 11 deep 75p. 

INDUCTION MOTORS 
O,.e Illustrated i, our reference 
MM11 n-ade for ITT t stack 11 
9plndle £2 ' 2S, i stack rrodel 
£1 75. 1 stack £2 75. H .tack 
£1 '25. 

SMITHS CENTRAL 
HEATING CONTROLLER 
pushpbutton gives 10 variations as follows 
(1) contlnuou. hot water and continuous 
central heating (2) continuous hot water 
but central heating oft at night (3) con-
tinuous hot water but central heatIng on 
only for 2 perlode during the day (4) hot 
water and central heating both on but day l ime only (5) hot 
water all day but central heating only fo r 2 periods during the 
day (8) hot water and central heating on for 2 periods during 
the day time only-then for lummar time use with central 
heating off (7) hot water continuous (8) hot water day time 
only (9) hot water twice dally (10) eyerythlng off . 
A handsome iooklng unit with 24·hoUr movement and the 
switches and other parts necessary to select the desired 
programme of heating. Supplied complete with wiring dia-
gram. Originally sold we belJe .... e at o .... er £U-we ofter these, 
while stocks 18st at £7 SO each includlno VA T & Postage. 

Terms: Prices include Post & VAT. But 
orders under £6,00 please add SOp to 
offset packing. Bulk enquiries-Please 
Phone for Generous Discounts 688 t833. 

J. BULL (ELECTRICAL) LID 
(Dept. P. W.), t03 TAMWORTH RD., 

CROYDON CRB tSG 

Su.-er pOwer 2N3055. RCA523GO In our trlall this doea all 
that the 2N3055 will do but very much better-truly a remarkable 
transistor 8Sp. 
200 W.tt Tr.naformer ""Ov-()-40v normal type construction 
and primary wound for 230 SOkz £1 IS. 
High VoltAge Redlfte'. Skv working e:t SmA. thue are ex 
unused eQulprrent but have good length lee:da, Ideal for use 
with the EHT transformer it joined in lerle8, price Up. 
Sp.aker Cablne ... Simulated teak finish. nice handy size 
modern black sponge type front £3 ' 75. 
In C.r Speaker Cabinet. Whi te with black edge .... ery modern 
looking plastic with threaded studs for mounting apeaker 
complete with back, price £2 ·25. 
AC C.pacltors for use on fluorescent lighting for power 
factor correction or as a voltaoe dropping deVice, these are 
very rugged and will stand DC '1oltaoes up to 3 times their 
RMS volt8ge. A big purchaae enables us to offer these at 
about one third of the current manufacturers price, all are 
300v RMS working or higher and 8re In aluminium canl with 
tags or wife ends, follOWing values: 1'25uf .p, "lp, 
3ut Sip, 4uf 70p, 7uf I2p, Buf £t -07, 15ul £t ' U, 
Numerical Displ.y Tube. (Nix'. tub •• ) MuJlard ref. ZM 
1115, this Is a aldew8YI viewing device which display. all 
flgurel from O-g, has wire lee:douts, new In box .2p each. 
Waterproof Dlec .. ' Bo. very suitable for protecting a 
switch or a thermostat or 8 similar device where thie Is 
mounted outside or in ft greenhouse, price £1 ·12. 
Multlw.y Switche •. GEe silver flnlshed melal bOI: with 
cable knockouts each complete with switch mounting grid 
and matching recessed cover, suitable for conduit or TRS. 
Single twitch SOP . twin switch 6Op. 4 Iwltch 75p, 6 Iwltch 
£1 , 12 switch £1 5Op. 
Modern toggle type miniature I.Uch •• by GEC to fit 
above boxes , mains rating 5 amp on/off Bp, 15 amp on/off 
45p, 5 amp 2 way lOp, 2 way and off SOP. Intermediate (polarity) 
changeover SOp) bell push lSp (available In several colour.), 
Please add 8% VAT to total co.t of boxes and switche • . 
Most of the above switches can be supplied without toggles 
but operated by a special key, add lOp per .wltch and 25p per 
key , 
c..n Any Read.r help? We have recently acquired lome .... ery 
nice American made motors 50 cycle for 50hz 220v working 
obviously made for the Brlttsh Market but they have S lead 
out wires and we have not been able to flnd out the correct 
method of working. It la pO'lible that they need a capacitor . 
The colours of the leadout wire are red, white, yellow and 
blue. The maker's name is Robblns anct Myers and the modet 
number of the motor Is KSpPP30-601 rated at 1(12 hp single 
phase 1425 rpm. Price of the motor £S·lOp+4.p, Post and 
packing £2. 
80ller Slat. Satchwell remote dial type with tlnob calibrated 
2O_00 DC, price U 42. 

ProJect 80"e'. Nicely made In ble:ck plastic with threaded 
bra .. Inlerta to hold the lid which II fixed by four corne' 
screwI. There are three Ilzes available 75 II 51 x 3!mm, price 
Mp. g15 10 71 x 38mm price 70p and 115 I: x 38mm pr ice "p. 
In.trument S.,zz.n, made lor the GPO ex unused eQuipment 
price S4p. 
Klaxton Type Alarm. Battery operated give. a good loud 
note with only a 1 ·5v battery, gets unbearable a8 voltage 
Incree:les, Ideal for personal or car alarm, prIce lOp. 
St.reo He.dphone Le.d. Black curly 10ft e:pprox, tamlna-
lions, stereo jackplug one end-mlnlature two In pJugs the 
other. Price Hp 
Stereo Decoder Kit ua81 lateat techniQues, alze approxlp 
mately 3t" x 1" x ,"" complete price £5'05 or made up and 
tested £t 50 extra. 
Stereo ae.con Light If reQuired CSp extra. 
C •••• tt. Microphone. Dynamic eoo ohm with on/off switch 
and Itand for desk top work, price £1 ,42. 
Main. Operated Pump. Moat readers will know thet we 
stock the Jabsco pump which was made to wor1\ with portable 
drills. the price Is £2 ' 00, now In responae to demand for a 
mains operated pump we have coupled this to e 110 rpm motor, 
mounted them on a metal chasal' and offer thl. I!II a general 
purpose pump,lt Is suitable for most liquids and certainly '.or I I: 
upon the 11ft. Price £11 28. 
FlexIble Conduits made from a thin but very tough plastic 
ribbed to give edra strength but very lightweight and very 
flexible and een be bent through a very small radlul. Ules In 
addition to carrying most fluida , these conduits can also be 
used for cable tidying and protection and even make do 
flexible drive for e slow speed turning opere:tion . Two slzea 
available . '" and t" Internal diameters approximately . It is 
interesting to note that the I" one Is e rel!lSonably good fit 
on the inlet/outlets of the above mentioned Jabsco pump. 
Prlce.21p per metre. post Hp per metre . 
Double Ended Motor, mains operated. capacitor run approx. 
i h.p ., this has spindle coming out each aide and should be 
very suitable for converting into a double ended pol isher or 
grinder, holes conveniently placed In the housing make it 
very easy to stand In the right position and the speed although 
not high Is adequate. Limited quantity only, we are offering 
these with capacitor at £I ·SO. * H.P. Motor'. Normal base mounting, eJC: computors but 
tested , 230-240... 50hz good length spindle mostly American 
make, £1 -50. 
13 Amp Rocker Switch made by Carr Fastener Co. (Dot) 
again available, price 27p. 
Lumlnoua Rocker Switch, tLiilable for 13 amps at main. 
voltage, these ere Illuminated with neon through amber panel , 
snap- in fix ing Into hole size 1i" x. 11" Specle:1 bargain 3Ip. 
Three poalUon Rocker Switch. 10 amp changeover with a 
centre off standard sIze Clip fiJ:lng pUlhes Into hole area .Ize 
approximately 1" x -iT" which Is standard for many rockers , 
SpeCial bergaln this month, 10 for ,t -12. 
10 Minute Clockwork Time Switch made by Sm i ths and as 
fllted to many tumble dryers , washing machines. etc. Very 
useful for other ti med applications, when rotated 1! double 
pole main switch makes circuit 8nd stays on 'or up to 1 hour 
depending on the amount you turn the spindle , Special snip 
prl ce £1 . 23. 
Clockwork Air or G. a Switch made by the famous Smiths 
Company, winding the clockwork. opens the valve- and !ets 
the air or gas come through for maximum of two hours 
depending upon the amount the clockwork Is rolated . Inlet 
and outlet are threaded normal gas size, price £3 ,71. 
Connecting Wire Bargain 100 yards PVC Insulated con-
necting w ire 14/36 on a drum , conductors made by BICC, price 
£1,31 . 

made by Wood a of 
COlchelter Ideal for fixing through 
panel-reaaonably quiet runnlng-
very powerful 2500 rpm Choice of 
two si zes 5 or 6i dla £J and £ •. 

EXTRACTOR FAN 
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Ai}v*r>c« Board No. 7C04S. A modern fibre alaas circuit boord msdo for compuler but nevot Issued, all comoonenla can be assumed perfect. Mafor Items:—8 Ironaislon fyoe BC 10', S transistors type 60 712, 9 miniature diodes. 4 preset vsrlRbfe poti. A 200UF Wv capacHor, 247UF 40 volt Cnpaclto/s, 2 SMUF 10 votl capacHora, 1 1UF K volt CHpacitor. SO asaorted rsB'slors i. i watt. Board sI2b aopro«. 5*41". Most comoo- nente can toe removed with wotUng Isrtglh leads £1. 
Ttfepbone An«wsring Wschioe. Used, bul ws undersland 

standard recla, tape guides and aoienold operated piano.key lype switching end control mechanisni, Hi counter, elflptlcsl speaVer, 2 solenoids, ft pin elug kel. 38 pin pfug and socket. S Circuit boards containing ssortmehl Ot translators In Brnall parts. All the ehove 

corder, background musi price £12-K, Htqh Voltage Mains Tf • scondary by our msasi. 5 ma. Wa are afieting thi ref. no. TM45. Sorry said out of Tiansf« received nnother translor Is a 1 COw iranslormar 80 • W volts. So I his could t amp, <0 volt 3 amp. a i<H price £5 55. Smith'* Blowar. Snail outlet size i}" Boon mains Induction motor v, 

isformer. Normal mafna otirrmry, ng BrjulpmenI Is 8KV approa. at e at a bargain ptJcb of £4 75, Our 
mer ref, No. TM 37 but we have Just er which may fill your need. This It seconder/, topped «r 20. 40 and used as s 60v. 15 amp, Wv al 2 2<HF20 volt 3 amp t » 40-<M0v t-5 amp 

11 shape with exterior motor, 0'0«., paddle type air rotor cou , with snti vibfolion mounlings 
Terrln Blower. Snt speriurs elio2}"x 1 j overall Size Sir" high High Vottags Caps but wJlh useabie fei capacitor, our priced Flex Bargain, 3 Coi 

appro* Xi" high x Bp wide 
rr. Snoll type similar but smsirer lo above, :1"x1|"«dp'oi:. Normal mains induction motor 'high x 6}"wide x SI'diameter. > Cepsclto's. BOnf SKV working ex equipment ble fenglh leads. Normally a very eipenslvo price2Sp + 2p each. , 3 Cor© (Standard colour coding) black outer 

ones, 5mm conductors so s coil, price C10 W. tfird rev per mlnut* msh suitable only for limers o price CJ 70. MovJnfl Cpll^anftl Meter. 

op to 7-5 amp 100 n 
r«n motor. ?. walls alt lightweight operation 

MovJng Cell ^Snel Meter. -75 mA fid. 21" diameter this is an e* governmont Item ahd the scale U beaded Radiation, limited qusntlty available £1 !■ 8A Clock Switch. 12 hour type as tilted to cookers. This compriifli a normsl If hour continuously running clock coupled to 2S Rtno ewllchsa wllh levers for eeillng lime plus 
knobs which con be qulle easily mode from plastic tod. Size appro* 71" wide. 31" high, 3" deep, limited quantity £2-12. Mains Relay single screw fixing open type with single tft 
amp changeover contact ex equipment wllh our usual guarsn- lee price Mp-Mp, 10 for £5 + 40o. Ad|uttab>e Air Tharmoslet with 15 amp contacfa, spindle protrudes enough for normal type hnob. cen be easily bssoss- able. screw anables ihesa to be ■eltor normal airtemperatuies 30—Siy'F or tower or higher, »o + 4d each, to for £4 « + 36d. 
Car Speakers. Two bargains inle monib both eillpllcal, Oolh 4 ohm sire price £t ■ M plus 18p, post 00o. lmm«rslon Heater thermostats made by Salchwell 1", li' and t?" length siandard fit in mosl immersion hoatsrs, £2 16. 
Thermostat Pocket. To fit the ebove thermoatat Into a lank without hooter then you need a pockei to hold Ihe thermostat, 19' long (breaded complete wKh out and washer, price £1 « —else avatisbla 8" Jong for 7" Ihermoetai same price. Hoi Wire Vacuum Relay Switch. 4 pin plug In lype. Thi a has a healer col! wound around a bl-m«fallc slrlp causes ■wltch-on alter a lime which Is adjuitable. The enargialng voltage varies between 4v A 7y time delay time—Irom a few seconds uowards prfco£1-6T. .Boiler Slat W-ftO'C remote ofilal lype capillary length app/oi. with control hnob marked 20 to 80oC( price 

• Istor Holder for T05(OC 2# etc) allows tr; epleced quickly, also thre ;aoacl(or 1 2Sul tor 40 volts idud lor holding rma. Atumlnium ew equipinent covered by i 

islelor to be screws. AC an with tag il guarantee 
•led Siren. Dai your pcsacssionj—they will never slay In e house when one of theeo eircne ts going. Qulle small bul very atarming £13 ». Lever Switch as filled to modern teleohore switch board?. B pole changeover cooIbcib made by Pye/TMC biassed lo return when pushed ug, stay a down when pushed down. 

't let intrudert gal away with 

fl pole changeover conla return when pushed ug, price £1 Mp Pulsing Switch. Motori 39 eeconds, length of puh Pulsing Switch. Motorized unll which gives pulses every 30 eeconds, length of pulse can be ad)usted up to 30 eeconde and the pulse cen be up to 20 ampa si normal rnains voilage. Made up by tamoue Cramer CamoBny of America, (he drive molor of thrs device la 115* SOhz but wo supply complete with •erjes voltage drogplng device to mt-ke It suitable for our mains, Thle la in a cylindrical ptasiic case oversll aito, wllh a knob or (he front lor adjusting the pulse length. 20 amp switch "Inside" is a changeover switch so 1Mb device could also be used as a Mme sharing awltch, when one circuit Is on the other circuit would be off for a length of time detcrmlnod by switch control cetling, price £4-12. 
II Una C* lype conn MX while s 

Box, This la IC way Iwln grub sen rip mounted in 9 gtandard 2 ga< t wllh cover made (or Satchwell so o viously a good coduci. The cables, ere brought In through breakaways in the plnsflc bo* II connection oolots are ell numbereo for easy idenflftcatlon. price £1 -#2. Air Therrnoslai with remote Betting dial. This re a Satch- well ihermoBiei using a sensor connecied to inc switch by a 29" length o( capillaty. Th© conlrpl self log edfustebte from W lo 140"? complete wllh conlrol Knob showing temperature Belling £2 <1. Twin 13 amp Rocker Switches (DOT) price 4ftp the pair. Pressure Cauoe. standard airline thread. Reads 0-30ibs per sq. loch pdcellp. Bargain for callers only. VOU with 18' CR Tube rather lorne £14 Mp. 4 Wmy TsrmJnst Blocks twin grub screw type, PVC covered 10 (or f5p. Speret for Plmplax Healers. Wa hove lust laVen delivery ot a large quantiiy of various spare PHifa for Dimple* hBSlers Including sioraga heaters, Jf you need any oi these Ihen please let us have your enquiries. Heavy Duty Casters. Four of these would cony a ton, eel 014 £2 15. 
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MULLARO UNILEX 
A mains operalod 4+4 slereo — svstem. Rated one oi Ihe finest * performers in (he eie>eo field * Ibis would make a wonderiul gilt for almost anyone In essy-tO- assembio modular lorm and complcie wllh a pair of Pleasey speakers this should sell at about £30—but due lo a special bulk buy end as en Incenlive (or you to buy this month we ohcr the tyeier Including VAT and postsge. 10 waft £1 50 each. 
UNISELECTORS 
switches ss used in sulomahc lalephons awhtchboards. «(c. The pulse moves Ihe awilch arm through one position. Except where inclcaled Ihe 
selectors are25 position types and 50/ Co«I is standard. 24v or 12v operation extra at £2 per switch. 3 pole £5 M 4 pole £• n 5 pole CI 20 6 pole £t 25 

10 pole 12 pole 2 pole 50 way 3 pole 50 way 

24 HOUR TIMERS 
The qne liiustrated )■ the conlrol. this ^ ubo# Ihe Smiths mechanism as lo Ihoir auiosei 2 onfoil's per 24 hours. t3 amp contacts, override switch £6 Sd. f: Smiths 100 amp mooel one on/ofl oer 24 hours £16 54. extra contacts £1 P6 per eel. AEG 60 amo rnQdol with clockwork stand- by, one on/oft oer 2* hours £154, extra contacts £1 90 per set. 

RELAYS 
12 vqlt two 10 amp cfiBngeover plug In lip 12* three lOemp changeovar plug In AlK. tZv two changeover mlnisiuie wire enoed 9Sp. 12 voK open aingl* ecrew fixing two 10 emo changs- overs |5p 12 volt open (hies lOamo changeovers £1 23. Latching relay mains operateo 2 C/o CoMbcIb £2-11. Mains operated three 10 amp changeovers open lype one screw fixing £1 25. Many other (ypes wllh differem coll voltages and conifld Btrangemertts are in stock, enquiries invited. 

§ 

ROTARY PUMP 
Self criming porfebls. fits drill or Blectflc motor, oumpe uo lo 200 gallons per hour cfBpending upon re*», VlriueKy uncorrodabte. use lo suck water, oil, pefrcJ, feniiiger, chemicals, anything liquid. Hose connectors each end. £2 posl paid. 

DELAY SWITCH 
Mains operated—delay can ba ac- curately set with pointers knob tor periods of up to 21 hrs. 2 contacts suitable lo swKch 10 amps^second contact opens lew mlnulas alter Isl contBcl Hp, 

HUMIDITY SWITCH 
American made by Rsqco, their type No. J11. The eclion ol (his device depends 

switch It on. Micro 3 amp at 2SOv e.. Overall alia of the device appro*. 3| loni 1 wide and ij dssp 71p. 
INDUCTION MOTORS 
Ono iilustratsd is our roleience MMtl made (or ITT } stack IJ spindle £2 25. 1 slack rrodoi £1 75. 1 stack l* 75. II slack £J K. 
SMITHS CENTRAL 
HEATING CONTROLLER push-buttoq glvsa 10 varlahona a? follow (U conlinuou* hot water and continuou 

only for 2 periode during the day (4> hoi water and central heallrrg both on but day lime only <5) ftoi water all day but cenlral heating only for 2 periods during the day (6) hoi water and cantial healing on lor 2 periods during (he day lime only—then for summer 11 me use wllh central healing of? (7) hoi wotat continuous (8) hot water day time only (ft> hot walertwice dally (10) everylhlng oft. A handsome looking unit with 24-hour movrment end the swirches and other parts necsasary to selcci ihe desired pfogrBn-mg o( heBting. Supplied complete with wiring dia- gram. Originally sold we baliBve al over £13—we offer these, while etocks lost ot £7 54 each intlodion VAT & Poeiage. 

Torma: Prices Include Post & VAT. But 
orders under £6 00 please add 50p to 
oflset packing. Bulk enquiries—Please 
Phone for Generous Discounts 683 1833. 

J. BULL (ELEGTRIML) LTD 
(Dept. P. W.). 103 TAMWOBTH RD., 

CROYDON CR8 1SG 

mrri 

t 

8i»p»r powsr ZN3955. RCA52360 In our trioto (his does all that the2N30S5willdo but very much batfer—truly ■ remarkBb?e iransiaior 85 c. 260 Watt Transformef t0v-g-40Y norma! lypa eonetructlon and primary wound for 23C 50kz £4 15, High Voltage Reefifler. Shv working at 5mA. these are ex unuiod equipirent buf have good length luatfi, ideal lor u»e wllh Ihe EHT (ranelormer II loined in asrias. orice Up. Speaker Cablnela. Slmoleled teak finish, rico handy size modern black ipange type front £9 75. in Car Speaker CablneL Whita wilh black edge very modern looking plastic with ihreaded sfuda lor mounjlng ■peaker complete wilh back, price £2-25. AC Capacitors tor use on fluorescent itghling for power factor correction or as a voltage dropping device, these are very rugged and will atand OC voltages up lo 3 times their RMS vOUage. A big purchase enablee us to offer these ti aboul one third of (ho current menutacturora price, all ate 300v RMS working or higher and ere in aluminium cbrb with toga or woe ends, following values; l-25ul 34p. 1-3u1 Hp. 3uf Stp. 4uf Hp. 7u1 Hp, 8ul £1 97. 15of £1-33. 
idewnye viewing device which displays all hae wire leadouis, new in bo* ft2p each. 

switch or a ihermostat or a simllai device where this is mourned ouislde or in a greenhouse, price £1 42. Multiwey Switches. GEC silver finished metal bo* with ceble knockoute eech complete with switch mounllng grid and matching recessed cover, suitable lor conduit or TRS. Single switch SOp, twin switch UCp, 4 switch 75p, 9 switch £1.12 switch £t 5dp. Modern loggfe type miniature switches by CfC lo fit above boxes, mains ralino 5 amp onfoff J3p. 15 amp on/oR 45p, 5amp2way 39p, 2 way and oft »p. rien-ediste (po'clly) changeover fiOp) boli pueh 35j> (available in several colour*). Please add 8% VAT lo total ccsi of boxes and switches. Moat of the above awitches car be supplied wlthoul toggles but operated by ■ special key. add lOp per switch end 25b pet key. Can Any Reader hstp? We have recently acquired some very nice American made moiorg 50 cydo for 500r 229* working obviously made for the British Market but they have 5 lead out wires and wo ha»o not been able to find out the correct method of working. II Is posilb's that they need a CBpscltoi. The colours Of the leadout wire are red. while, yellow and blue. The maker's name is Robblns and Myere and ihe mcdol number oi lb# motor Is KS-PP3(tM1 rated at 1)12 hp single phase 1425 rgm. Price ol the motor CJ S4p+44o. Poat and packing £2. Boiler Stal. Salchwell remote dial type with hnob calibr-icd 20-«0BC. price « « 
Project Baxss. Nicely mode in black plastic with threadad brass inseMe lo hold Ihe lid which *s fixed by lour corner ■cr«ws. Th«fs ars Ihree slxsi available 75 * 54 * 35mm, price Hp. 95 x 71 x 3flmm price TCp and 115 * ftS * 36mm price 46p. 
Inslmmenl Butxert. made for lha GPO •* urussd equipment price Mp. 
Klexton Type Alarm. BaElery opsrsled gives o good EoutJ note with only n 1-5v battery, gets unbearable ai voltaga Increases, ideal for personal or car elerm, price lOp. 
Stereo Headphone Lead. Black curly 10ft approi. temlna- ilone, elereo jackplug one end—miniature two in plugs the other- Price 54p 
Bteteo Dscodsr Kll utea lataat techniques, aue spproxi- mstely Si' x 1" x I" complete price £5 65 or made up and tasted £1 » exlra. 
Stereo Beacon Light II r«gulrsd45p extra. 
Cassette Microphone. Dynamic 600 ohm with on/ofl swllch and stand for deak log work, price £i <2. 
Mains Operated Pomp- Most readers will know (hot wo stock the Jebico pump which was made to work with portabte drills, |ho price is £2-66, now In responae lo demand for e mains ooerstad pump we hava coupled this to a HO rpm motor, mounted them on a metal chassis and oflsr this si a geroref purpose pump. II19 suitable lor most liquids and certainly lor watar. The pump Is self priming and will till the liquid up to quite a heed Duf naturally the delivery will fell off deoendrng upon lha 11(1. Price £11 28. 
Flexible Conduits made from e thin but very lough pfastic ribbed to give extra strength bul very llghiwelght end very ftaxibfe and can be bent through a very smaii radius. Uaes in addition to carrying most fluids, these conduits can etao be used for cable tidying end prolecllon and even make do flexible drive for e slow spaed Turning operation. Two sUes available I" and {'' Fniernsi diameters approlimately. II Is Inierestino to nole lhal Ihe 1" one is e reasonebly good fit an the inleffdutlets Of the above menlioned Jabeco pump. Pflce27p par melre, post Hp per metre. 
Doubts Ended Molor, mains operaled, capadlor run approx. J h.p., this has apindle coming out each side and ehou'd be very sullebla lor converting «nlO a Ooubta ended polisher or grlndi-r. holes conveniently placed in Ihe houeing make II very easy to stand In the right position and the speed althouoh not high fe adequate Limited quantiiy only, we are offering these with capacitor at £8 M. 
i H-P. Motors. Normal base mounllng. ex computers bul tested, 234-240* 50hx good length spindle moeliy A merle en 

a conduits can olio be on and ever make do g operation. Two sliee r9 approiimately- II le I e reasonebly good fit nlioned Jabsco pump. 

i H-P. Motors. Normal base mounllng, ex computers bui tested, 233-240* 5Chx good length spindle mostly A merle er make, £8-56, 
13 Amp Roekst Swllch msd« by Carr Fastenflr Co. (Dot) again available, price 27p. 
Luminous Rocher Switch, su,table for 13 amps al main voltage, these are Illuminated wilh neon through amber pansl. snap-in fixing into hole size Special bargain 38p. 
Three position Rocker Switch. 10 amp changeovsr with e centre oft staridard size clip fixing pushes into hole ares sizr approxfmalely 1" * A® which is standard (oi many rcckeia Special bargain Ihls month, TO lor £1 62. 
94 Minute Ctoekworh Time Switch made by Smiths and si fitted fo many lumblo dryars, washing machlnea, etc. Ve'x useful for other limed aopHcailons. when rotated 15 double pole main swllch makes circuit and stays on for up to J houi depending on the emount you turn the splndta. Special srit: 
useful for other tin pole meirv swllch rr depending on the < price £l 23. 
Clockwork Alt or Company, winding » Switch made by Ihe famous Smiths 1 clockwork opens the valve and lefa through for maximum ol two hour* depsndinB upon the amount the clockwork Is rotated, inlet and outlet ore three 
Connecting Wire neclmg wife I4i36a £t-U. 

ial gas size, price £3 78. 
100 yards PVC loauleted con , conductors made by S>CC, prlc> 

EXTRACTOR FAN Ext-compuleri made by Woodf of 
1 panel—'eaeonably qulel ■unnii ift- 1 very powerful 2500 rpm. Chotat ' ol F two ataet 5 0/6i die £5 sr id £9. 
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READERS' P .C.B. SERVICES-THIS MONTH'S EXTRA SPECIAL OFFER 
Why D.I.Y. when you can purchase W.Y.E. Music Oentre 902A complete and Guaranteed 

YOU GET 

Price: £139-50 Inclusive of V.A.T. and 
Post & Pack. 

FEATURES 
'5' shaped tubular tone arm gimbal mounted with 
dampened cuei"g device 
Padded front speakers with tWin coned drive units 
Automatic Frequency Control Stereo Beacon 
Headphone Socket Auto Stop 
Internal AM Aerial Auto CR02 switchin, 
Twin Microphones Cassette storage rack 
Digital Turns Counter 
SPECIFICATIONS 
AMPLIFIER 
Output 2 /... 14 watts R.M,S. into 4 ohms 
T_H.D. 0·5% typical 
Controls Valume. Balance. Treble Bass 
Push button selection for all functions 
Sockets Headphone, FM Aerial 
RECORD PLAYER 
Unit B.S.R. Pial Semiaautomatic single player 
Speeds 33, <45, 78 Cartrid,. SCI2M 
10-5 inch Bevel-edged Turntable Stylus Sapphire 
SPEAKERS 
Drive Unit 8" x sIt 
Rat in, 15 WATTS M.P. Impedance <4 ohms 
RADIO 
VHF 87·5-108MHz with A.F C. LW I 55-280KHz 
MW S20-1650kHz AFC Switch.ble 
CASSETTE RECORDER 
Auto CR02 (Chrome) 
6 piano keys includinl pause control 
Automatic recording level Di,ital turns counter 
Auto stop on play Sockets for microphones 
CABINET 
Available in Tea.k. W .. lnut or Black veneers on Wood 
Full width, hinged tinted dustcover 
DIMENSIONS MUSIC COVER SPEAKERS 

(Including Dustcover) 
Hei,ht I08mm Height 352mm 
Width 610mm Width 206mm 
Depth Depth 152mm 

Ii»ELlVERY EX-STOCK - For Colour illustration send S.A.E. This price breaking offer will exist as long as stocks last 
ORDER NOW AVOID DISAPPOINTMENT 

All U n ll s o lr' ca ...... 'Y a full 12 mo nth Guarantee. 

READERS' PCS SERVICES LTD., Fleet House, Welbeck Stl"eet, Whitwell, WOl"ksop, Notts. Tel. (0909) 720695 Telex 54761 

10 

Eleclronics. 
Make a job of il .... 
Enrol in the BNR & E School and you' l l have an entertaining 
and facinating hobby. Stick with it and the opportunities 
and the b ig money await you, if qualified, in every field of 
Electronics today. We offer the finest home study training 
for all subjects in radio, television, etc., especially for the 
CITY AND GUILDS EXAMS (Technicians' Certificates); the 
Grad . Brit . I.E.R . Exam; the RADIO AMATEUR'S LIC EN CE; 
P.M.G. Certi f icates; the R.T.E.B. Serv icing Certif ica tes; etc. 
Also courses in ·Television; Transistors; Radar, Computers; 
Servo-mechan isms; Mathe matics and Pract ica I Tra nsistor 
Radio course with equipment. We have OVE R 20 YEARS' 
experience in teaching radio subjects and an unbroken 
record of exam succe3ses. We are the only privately run 
British home study College specialising in electronics 
subjects only. details will be glddly sent without 
any obl igation. 

Become a 
Radio Amateur. 
Learn how to become a radio-amateur in 
con tact with the whole world. We give 
skilled preparation for the G.P.O. licence. ----------------WL 10 

Brochure without obligation to. 

British National Radio & Electronic School 
P.O. Box 156, Jersey, Channel Islands. 

NAME 

I 
I ADDRESS ________________________________________________________ __ 
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READERS'P.O.B. SERVICES-THIS MONTH'S EXTRA SPECIALOFFER 

Why D.I.Y. when you can purchase W.Y.E. Music Centre 902A complete and Guaranteed 

rou GET 
FEATURES 
'S' shaped tubular tone arm gimbal mounted with 
dampened cueing device 

•'   Padded front speakers with twm coned drive units 

= ri#  

Price: £139-50 Pa* and 

DELIVERY EX-STOCK — For Colour illustration send S.A.E. 

Automatic Frequency Control Stereo Beacon 
Headphone Socket Auto Stop 
Internal AM Aerial Auto CR02 switching 
Twin Microphones Cassette storage rack 
Digital Turn* Counter 
SPECIFICATiONS 
AMPLIFIER 
Output 2x14 watu R,M,S. into H ohms 
T.H.D, 0-5% typical 
Controls Valume, Balance. Treble Bass 
Push button selection for alt functions 
Sockets Headphone. FM Aerial 
RECORD PLAYER 
Unit B.S.R. PI62 Semi-automatic single player 

Impedance 4 ohms 
LW ISS-WQKHz 
APC Switch able 

Speeds 33.45,78 Cartridge SCI2M 
10■ S inch Bevel-edged Turntable Stylus Sapphire 
SPEAKERS 
Drive Unit 8" x 5" 
Rating 15 WATTS M.P. Impedance 4 ohms 
RADIO 
VHP 87 S-IOBMHx with A.FC. LW ISS^BOKHz 
MW 520-1650kHe AFC Switchable 
CASSETTE RECORDER 
Auto CR02 (Chrome) 
6 piano keys including pause control 
Automatic recording level Digital turns counter 
Auto stop on play Sockecs for microphones 
CABINET 
Available in Teak. Walnut or Black veneers on Wood 
Futf width, hinged tinted dustcover 
DIMENSIONS MUSIC COVER SPEAKERS 

(Including Dustcover) 
Height 100mm Height 352mm 
Width 610mm Width 206mm 
Depth 460miTi Depth ISl'mm 

This price breaking offer will exist as long as stocks fast 
ORDER NOW AVOID DISAPPOINTMENT 

All U"»i: So'r1 carrv a full 12 month Guarantee. 
READERS' RCB SERVICES LTD., Fle«t House, Welbeek Street, Whitwell, Worksop, Notts. Tel. (0909) 720695 Tele* 54761 

Electronics. 

Make a job of II 

Enrol in the BNR & E School and you'll have an entertaining 
and facinating hobby. Stick with it and the opportunities 
and the big money await you, i' qualified, in every field of 
Electronics today. We offer the finest home study training 
for all subjects in radio, television, etc.. especially for the 
CITY AND GUILDS EXAMS (Technicians' Certificates); the 
Grad. Brit. I.E.R. Exam; the RADIO AMATEUR'S LICENCE: 
P.M.G. Certificates; the R.T.E.B. Servicing Certificates: etc. 
Also courses in-Television: Transistors; Radar; Computers; 
Servo-mechanisms: Mathematics and Practical Transistor 
Radio course with equipment. We have OVER 20 YEARS' 
experience in teaching radio subjects and an unbroken 
record of exam successes. We are the only privately run 
British home study College specialising in electronics 
subjects only. Fullest details will be gladly sent without 
any obligation. 

^ ooi 

Become a 

Radio Amateur. 

Learn how to become a radio-amateur in 

contact with the whole world. We give 

skilled preparation for the G,P.O. licence. 

Brochure without obligation to. 

British National Radio & Electronic School \ 
P.O.Box 156, Jersey, Channel Islands. _ 

NAME 
ADDRESS 

Block caps please 

10 Praciical Wireless. October 1978 

www.americanradiohistory.com



BCY72 , ,17 BF1S4 "U' BZXOl OA70 .·It OCS2 .·75 ZS271 "11' 2N897 11. 
8CZ11 I ," 8F19S .,'" Seri •• OA79 ." OC83 "SS ZS278 . ',.. 2N8t8 .' . B0116 .' .. Bfll16 "U' 8ZY88 OA81 ." OCN ... ZTX107 ' ,11' 2N705 .... 

AAI,. , ,10 ASY28 •• 5 SCISI "13' B0121 , ,,. BF197 • 14' Serl •• OA88 .," OCI22 ,," ZTX108 ., .. 2N708 ..,. 
AAY30 "13 ASY27 '50 BC167 "13' B0123 1,1t BF200 ' ·12 CRSfl05 "41 OAeel .'. OC123 "SS ZTX10t , U· 2N708 "21 AAY32 . ·11 ASZ1S 1 ·15 8C170 .. ". B0124 , ,It BF224 "n· CRS{140 .... OA81 .' .. OC139 21S ZTXaoo "U' 2N830 .·ft 
AAZ13 "11 ASZ18 ' ,21 BC171 "14' B0131 'SI BF2" "Ue CIISI305 ".5 OA95 .' .. OC140 "IS ZTX301 , ,12' 2N1131 .·ft AAZ10 "31 ASZ11 , 25 BC112 , U' BOI32 .. " BF257 .n CRSf340 . ' 71 OA2OO .. ,. OC141 1 ·11 ZTX302 • n' 2N1132 .' .. AAZn .IS ASZ20 .·71 8C173 015- BOI35 .,'" BF258 .41 n: OA202 . 'It OC170 "11 ZTX303 . ·n' 2NI302 .'n 
AC107 . ·11 ASZ21 , 51 BCI77 ." B0136 "H' BF2S9 .... OA210 .71 OC111 . ·71 ZTX304 • . ", 2NI303 ' ·17 
AC125 .. " AU110 I ,,,, BC178 "11 B0137 . :n· BF338 .' ... GEX841 , ,71 OA211 .71 0C200 , ... ZTX311 • U' 2NI304 "U ACI28 .21 AU113 "7'- 8C111 . ·ft B0138 .' ... BF337 "13' GJ3M .71 OAZ2OO .·H OC201 , ·It ZTX3U .·ft· 2NI305 '4, 
AC127 "U AUY10 t '7'- BCI82 o t,· 80138 , ,43' BF338 "15* GJ5M .71 OAZ201 "H OCl!02 ,.,. ZTX1IOO • U' 2NI308 "51 AC128 . ·21 BA145 "U' BCI83 0 '''* B0140 . . ,. BFS21 In GM0378A' ,51 OAZIlOe .... 0C203 f ' 7$ ZTXlIOl . ·,C· 2N1S07 .,It 
ACl41 . 'ft BA148 "U· BCI84 "12* B0144 2·" BFS28 ' ·31 KS100A . ' .. ' OAZ207 ... OCl!04 ' ,IS ZTX1I02 • . ", 2NI308 ... 
AC141K "3$ 8AI54 . ·It 8C2l2 , ,14' 80181 lit BFS81 "U' MJE340 .' .. OC16 "U OCl!05 1 71 ZTXOO3 • 17' 2Nl3Ot ... 
AC142 . ' .. BA155 'U 8C213 • 14' 

80182 , .. BFS08 • 21' MJE370 ... oao .'10 OC208 "7$ ZTXI504 ... ' 2NI613 .33 
ACI42K I" BAI58 ' ,13 BC214 • n* B0237 ... BFW10 ... MJE371 ." 0C22 .... OCl!07 "11 ZTX531 ... ' 2N1171 ,.,. 
AC118 ,,15 BAW82 'H BC237 ,'n· B0238 ' ·IS 8FWl1 ." MJE520 .. ., oa3 171 OCP71 , ... ZTX550 • ,.. 2N18113 . 'U 
AC181 "21 BAX13 ." BC238 , ,12· BoXl0 .. " BFX84 .·It MJE521 .·71 OCi4 '" ORP12 . ., lN914 .·07 2Ni141 '" ACI88 . ·11 8AX16 ",7 8C301 0·" BOX32 2'15 BFX85 . . , MJEHU , .. OC25 ... R200SB 215' lN918 ." 2N214B lIS 
ACY17 .... BCI07 • ·n BC303 ... BOY20 141 BFX87 . ,.. MJE3080 .·71 oa8 ... R200t . ,21' lN4001 .... 2N2218 . ·n ACY18 .... BC10B ' ,11 8C301 ,,20- BOYeo .71 BFX88 "U MPF102 "U' oa8 210 1111010B 2'21' lN4002 ,-,1 2N2219 ... 
ACY19 .' .. BC109 ' ,13 BC30B • 11' 

8F115 .,. BFY!IO .U MPF103 "It' oa9 210 TIC ... . ·It lN4003 .' .. 2N22i!O ." ACY20 .. ., BC11l • IS' BC327 o 22' BF152 '·IS BFY" .,ft MPF104 .". OC3S ,' .. TlC2280 , ," lN4004 .H 2N2221 .11 
ACY21 "IS 8C114 ,.". 8C328 • It· 

8FI53 '21 8FY52 . ·ft OC38 , .. Tll.209 , ,21 lN4005 'U 2N2222 .11 
ACY39 "11 BCllS ' ,11- 8C337 • te* 

8FI54 '21 BFY84 .," MPF100 • . ". OC., .. ,. TlP28A "51" lN4008 .. ,. 2N2223 .11 
AD149 ,,7, BC116 • 11- BC338 0 '''' BFU8 .,. 

BFY90 ,.,. MPSA08. 'U' 0C42 .... T1P30A .' ... lN4007 ' ·U 2N2388 . 'n A0181 "71 BCI17 • 11' BCYJO I .. BF100 .·It BSX19 . ·34 MPSA58.'U' 0C43 " .. T1P31A "12 lN400t .,. 2N2389A 1 ·21 AOI82 ,·71 BC118 • U· BCV31 '" BF1S7 . ·31 BSX20 , ,34 MPSU01. ·U· , OCU .' .. T1P31A ' ,71 1 N4148 .," 2N2484 .21 
AF108 .... 8CI28 · " . SCV32 '01 BF173 "31 BSX21 • Jl MPSUDe. ' ''' 0C45 .' .. T1P33A ,." lN5400 "4 IN_ .',. AF114 . ·21 BC128 

• 11" 
SCY33 .... BFI77 .H BT108 , ·u MPSU58. 'U' OC71 .... TlP34A ,·u lN5401 .... 2N2804 .. ,. 

AF115 . 'U BCI38 · ,,' SCY34 .... 8F178 0 ' 45 BTY78fCOOR NKT401 ... OC72 .," TlP41A "7, IS" .... 2N2805 .n 
AFllS , ,21 BCI38 .. ". BCV39 ' ·01 BF179 .... ,." NKT403 f 'lI OC13 f'" TlP42A "10 'S02O .' .. 2NHOI 011 
AFI17 . ·35 BC131 .. ,.. BCV40 1·21 BflM •• 1 8Um 2 ... NKT404 '·11 ocn . .. T1P2855 , ... '5821 "01 2N2eel7 ' ·21 
AFI31 .... BC147 ", .. BCY42 0" BF181 ... BU208 .11' NEe55 . ·41 OC7. .71 T1P3O&5 . 'It 2GJOl 1 ·" 2NH24 "U' AFI88 ,.,. BC148 • to· SCY43 •. Jl BFI82 '45 BU208 I"' OAO ',71 OC76 "51 TlSU "IS* 2G302 1· .. 2N2t25 ,'n-
AF238 ." 8C141 ,,13· BCYS8 . ·23 BFI83 "45 ' BY100 .·45 OA7 "IS OC77 , ·ft ZS140 • 21' 2G308 H. 2N2928 "12' AFZl1 I ," 8CI57 o 12' BCY70 ... BFI84 . ,. BY126 .·14 OA10 .11 Ocel .'" ZS170 • tt· 2N404 .' .. 2N3053 . ·11 
AFZ12 2TS BCI58 • It· 8CY71 . ·11 BF185 .37 8Y127 '15 OA47 . ·14 OCS1Z ,." ZSI,. "U· 2N89I .·21 2N3054 ... 
VALVES EHeel '21' OC3t .n P l84t so U CC85t • ss· 8AC7 • 71' 8BR7 • ... 6l8GC' .. • 12AU8. 51' I AZ31 1 It· 
C8L31 1,10 
CL33 I 00' 
CV31 1 .. ' 
oAF91t • 40' 
OAFgo 1·"' 
oF91j · ... OFII6 , 50' 
OK91t 

• SS· oK92 I ·U' 
OK.S , ,It· 
Ol02 "71-ol94 1 21' 
OLII6 I ,,' 
I)V88f7t. 55' 
OYB02 .... " 
E88CCt 'OD 
EABC80 o · 55' 
[ACel 150 

AH2 , ' 25' E 
E 
E 

AfBOl "75' 
B41 200' 

EBelt ".,. I 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 

SC33 I n' 
BC4' 1 2S· 
8CSl 1'10' 
BC90 • 75" BF80 '50' 
8F83 , ·2S· 
8F89t "45' 
8131 Z·SO· 
CC40 , ,25' 
CC81t . ' ,.. 
CC82t "47' 

:::: 
ECC8St 0 55' 
ECesst • . ". 
ECCDlt , 55' 
ECC18D 1 1\1' 
ECF80t 0 to· 
ECF82t 0 70' 
ECH3S I"' ECH42 1 ". [CH81t • 55' 
ECH83 O' IS· 
ECH84t 0 '5' 
ECL80t 0 10' 
ECl82 0'10' 
ECl83 t '50-
ECl86t 0 U' 
EClLBOO 701' 
EF37Aj 2 so· 
EF3St I 10' 
EF40 , U· 
EF41 1 2,-
EF42 2 '00' 
EFSO t '".0· EF80t O' SO' 
EF83 1 75-
H85t o ,.' 
EF86t ° 10' EF8e o 10' 
EF9't o 7'-
EF92t o 15* 
EF98 , 25-
EF183+ o 70' 
EFI84 o 70· 

EL32 1'50' 003t , 7' 
EL33 3 50' OZ4 

• 75' El41 , 15' m:t · .,. El42 1 75' , " 5' 
EL81 1 ". pcn 1 N' 
EL84t o 45' PC900t 1 00' 
El86t e 75- PCC84t 0'45' 
ElDl 4 ·35' PCC88 , . .,' 
ELDSt 0·10' PCC89j I·,,· 
EL350 2 75- PCCI89j1 SO' EMM 1 u- PCFIIO "10' EM81 I Of' PCFR2t 11\1' EM84 tOO- PCF80t ' ,71' EM85 t 25-
EM87 I ·SO· PCF87t I 50' 
EN91t 2 -2.- PCF200t115' 
EV51 t '75' PCF201 t ' It' 
EVaet "SO' PCF801t 0 '10' 
EZ40 , 25' PCF802tt 81' 
EZ4' 1 ·25' PCF805 , ". 
EZ80t 050' PCF8De I ". 
EZ81t o so· ; Cf808 1 ... 
EZBOt "10' PCLB2t ..... 
Gl32 "15- PCl83t 0 '2' 
GZ33 4 '01' PCL84l'''' GZ34t , '52' PCL85 . .... 
KT81 3 ·SO· PCL88 0 IS' 
KT88 5 H' PCLB05f85t 
KT88 "25* ..... 
KTW6' , 75' 3 ... 
KTW62 , n* PFl200 1 12' 
KTW63 I 75' PL36t , 12' 
MU14 , 00' Pl81 , 12' 
N78 • 00' Pl81At , 12' 
OA2t o 55 PL82 

• 10' Oet Pl83t "SS' 

INTEGRATED CIRCUITS 1454 .10 
7460 . ,ft 
7470 • . 3$ 

7400 ••• 7412 121 7432 "31 7472 "31 7401 .'. 1413 '45 7433 .. " 7473 .31 
7402 .'. 741S ... 7437 '41 7474 "4, 
7403 •• 7417 ... 7438 ." 7475 '" 7404 I" 742) "'0 H40 .11 7478 .41 
7N1 ' ·13 7422 0" 7441AN . ·12 7480 ... 
7408 0 ·15 7423 035 7442 0 ·71 7482 "15 74G7 .55 7425 "35 7447AN "ft 7483 '" 7408 .U 7427 OU 7450 0 ·,. 74at , '0 
7408 0 ,11 7428 "50 7451 "10 7486 ." 7410 . ·11 7430 '20 7453 010 74DO 

• 52 

BASES CRT'S 4EPl 1500 
4EP7 1500 
4EP11 .5 " B7G unekllted 0 is lCP31 31 ' " 5AOPl SI ' " 

B7G ,klrted 0 ·30 2AP1' . ,. 5BP1" " ,10 
BeA unlk.lrted 0 n 2BP1' .' .. &CPl' 1 ' " 3BPl .... SCP1A •• ' to 89A ,kl'led o 3. 30Pl' 5" SFP1SA 101 Inf Octnl 010 3EG1' 7" 5UP7· 501 lo",.' .SS 3FP7' 3" 
8 pin OIL 015 lGPl .... oG1-5 25" 

3JP1' ... 0(07-32 SIll 14 pin Oil ." 3JP2' .... OH3-91 3' It 
18 pin Oil .n 3JP1' " .. oH7-11 .... 
Valve ,creanlng 3KP1· 15 ' " VCR97" S O' 
clnt fill ,1181 0 3RP1' " .. VCRI38' " .. 

UCF80 "71' 12.' UCH42 , :ze. 
Pl!108t , SO' I UCH81t. ea' 
Pl50ut 2'12' UCL82t • 75' 
Pl519t , ... ' I UCU3 ,,". 
PL8()1 1 It· UF41 , ... 
PL802 j , .. 

UF1i 
..... 

PY33 · ... UF8S .'.,. 
PY81t "71' UF8 .' .. ' PY82 "55' Ul41 , H' 
PY83 "71' ULMt 

• IS' PV88t '''' UMBO , 50' 
PV500AjI · .. • UY41j • n' PV800f81t UY80 .' .. ' 0,12' lB3GTt •. .,. 
PV801 '12' lRI! • ss· OQV02-0 • . " lS5 ..... 
OQV03-1ot 114 · ... 2· .. 2AS15 , .... 
00V03-2OAt 2021t ... 

1t '50' 3A5 ,,31 
00VDe-40At 3CX100A5 

n 'OI' H'" 
RH 'IS 3S4j ,,75' 
R19 , .. 3V4t , .... 
R20 '" 4CX250B17 ,. 
U18-2O 2 ,.. 5R4GVt , .... 

, ·It' 5U4G , '12' 
U26 l'U' 5U4G8 2 'ft' 
UASC80t 5V4Gt · ... 

• 51' 
5V3GT · ... UAF42 o 7" 8Z3 , ,.. 

UB41 "11' 5Z4G , 'U' 
UBC41t • 75' 5Z4GT , ,01' 
UBFSe 0 ·10 8-JOL2 I 51' 
UCC84 ' ·75' OAB7 "75' 

7491 AN • .5 74118 I ' " 
7492 ... 74120 H. 
7493 .71 74121 .... 
1494 ... 74122 "11 749S ... 74123 ,' .. 
7496 . ," 7.125 • It 
1497 117 74123 .... 
WOO ' ,11 74128 ... 
74107 I" 74132 .' .. 74109 , I. 74138 tI. 
74110 .11 74141 .. ., 
74111 ... 74142 "11 74116 I ,ll 74143 "11 74118 "IS 74144 " .. 

VCRI38A" 12 ,,, 
VCRllSA' ... 
VCR5HA' to .. 
VCR5178' 1·01 
VCR517C' ... 
Tube Balet .75 
• ... Surplu. 
VAT 8% 

SAF4At "7" SBR8t 1 :ze' 817 '71 12AU7t . .... 
SAG7 "71' SBS7 4 · .. ' SN2P . ·71 12AVS ..... 
SAHet · ". 88W8 "71' SN3P '71 12AV7 I · .. ' 
SAKSt ..... 8BW7 , ... - SN7 • 71- 12AX7f • 51' 
SAKe ..... SBX7GT .' ... SP2S , ... 12AY7 .·a· 
SAUt . ·It· SBZ8 1 71' S01 · ... 1284A '"' 8AM4 I ·U· OCH "SS' SR1 · ... 12BAS "51' 
8AMO 1 ,'" SCB8At ..... OSA7 · ... 128Ea 1 .. ' 
8AMet .' .. ' 8COeGA. · .. • SSC7 ..... :::: SANO I · .. • OCG7 , n' 8SF7 .' ... SANBAtt ,7t' SCHe • a' SSH7 . ' ... 12El "'. 8A05t . 'ea' 8Clat 

• 71' 
8SJ7 .' .. ' JOC1S I 51' 

IARS .'It· SCW4 7 U' OSK7 ',10· 3OC17 , 51' 
IASet ..... 802t • •• 8Sl7GTt JOC18 ' -44-
IAS7Gt' .. ' 80K8 1'''- 0'''' SOFO , ... 
8ATet 

• IS' 
8008B ,-.. - OSN7GTt SOFllf21 ·1.· 

8AUOGT4H' 8EA8 .21' "78" SOFl12 I n' 
8E88 2 11' OS07 ' "11· JOFl14 , .... 
eEW8 • 50' 8SR7 • 15- 3011 · ... 8AVSt ..... OF8 .. " OSS7 "u- JOl15 , -7.-

SAW8AtI .. 8F23 '''' 5U5G 2 ·00· JOl17 ,·n-
eAX5GT J'''" 8F28 , If' euat ...... 30P4 • n' S87 • 71 SH2N .. ,. . 8UaAt • IS' JOP19 1 tI· 
8BS .·71 8H3N "71' eV8GTt 0 15' JOPll ,.,.. 
8BAOt ..... SH8 "71' 6X4t 

• 10' 
30Pl13 t 71-

8BA7 1·11' SJ4r ' "71* OX5GTt • 10' 30Pl14 , .. ' 
eBASA 3 71 OJG · .. ' 781 , ... 30Pl15 1 lI-
SBC4 371 8J7 • 71' 7CS , ,.'. 35W4 · ... IBUt ".1' 8K4N "71' 7CO '-0· 5OC5 • 1'-8BHSj t 'n- 8K8GT "71* 7H7 , ... 85A2 , .. 
SBJ8t ',10' 6K7 "n' 7R7 , .... eelAG 7·11 
G8K4 

• 21' 
8K8 "71' 757 Z 2S· eelAV 7 ·" 

eBl8 IS '" 8K06 .,71- 7Y4 
• 11* eelCl , .. 

8Bl7GT 1 '''' 8l8G I ' st* 7Z4 • n' 90CG 13 ·71 
OBN8 ..... 8leGA 1 ,. • 12ATe "CS- eelCV n" 8B07A I ·SS· IL6GT • I.· 12AT7t , ,50' 9UG 7,ft 

74145 "50 74175 , .. 74198 125 T8AS500 
74147 . ' U 74178 "'1 78013N 1 · '" 3 ,22-
74141 . .. 74178 I 11 lM30tK , 51 TSA580CO 
74150 1·71 74178 , '11 3'11' 
74151 "H 74180 '" T AA510 2 ' 30' TSA873 .',.' 74154 ... 74100 , .. TAA1I30S T8A700 ,'U' 
74105 .... 74191 , .. '50' TBA7200 
74151 I ' " 74192 I,ll TSA4800 I 31-
74157 .' .. 74193 IU t -14- TBA7500 
74158 I ,ll 74,.4 ' ·IS T8A5200 2 07' 
74170 .' .. 7419& 1 ' 10 2 39' TBA9100 
74172 .... 74108 ,.,. TSAtI.'O' ••• 2 H' 
74173 1·71 74181 '" T8A5400 TCA27002 · .. • 
74114 '11 74108 2·21 2 30' TCA780A I U' 

3 BP1 TUBE AVAILABLE 
FROM STOCK 

SUITABLE FOR P.W. PROJECT 
£8 -00 each. Base 75p. Postage 75p 

VAT 8% 

2N305S 
RN_ 
2N3441 
2N3H2 
2N3825 
2N3814 
2N3702 
2N3703 
2N3704 
2N3705 
2N3708 
2N3707 
2N3108 
2N37Ot 
2N3710 
2N3111 
2N3771 
2N3772 
2N3773 
2N3819 
2N3820 
2N3823 
2N_ 
2N3904 
2N3eelS 
2N31108 
2N4058 
2N4OSt 
2N4080 
2N4081 
2N4082 
2N4124 
2N4128 
2N428S 
2N4288 
2N42118 
2N6487 
2N5458 
2N5458 
3N125 

9 2AV 
1!101i2 
l5OC2 
150C4 
211 
723A8t 
B07t 
811At 
812A 
813t 
833A 
II08A 
872A 
831A 
11050 
15142 
5854 
5851 
&810 
5814A 
eoeot 
01 .. A 
81408 
0159 
8442 
e973 

. ·11 .... .... 
, ' ft 
. ·10 
, 21 ,.,.. 
"I'· 
• IS' .,'" 
• U' .. ,,' "I.· · ,. . · ,.' "U' 

'" '·11 
2·11 

• H' • ••• .' ... I ·" 
• 21' "11' 
"U* . ·ar ',1.* . ·2.' ,'n-.. " . .·n' "ne 
• ft' 
• U' "U· 
• n* "1.* .... 
, ·71 

1 " , . 111 • • • .. I ·' 
I ' • •• • " • I 

,. 
I • .. , 

It .. 
U' " I • • n ' 7 
11 ' . 

2 ·. 
I ' ft 
"11 " .. .... .11 .... 
'" .5 • • 11' 
3·51 

5 , 
! 

7&58 11 ·31 
1587 It ,ll 
7881 3 .. 
8DeS 5,' 
8131 2 · .. 

DIL 
Sockets 
8 PIN "1 

UPIN .' , 16 PIN 
.' I 

Terma of bUlln ••• : ewo. pOltag. and packing v •• v" and •• mlconductor8 Zip pe' ord.,. CRTI IIp.ltema marked- add 12." 
VAT. Other. '%. t Indlcat •• ch.ap quality ver.lon or .urplul, but allo avallabl. by I •• dlng UK and USA manufactur.,. , Prlc. ... order charge £1' . T 

Telephone 01-677 2424 
Telex 948708 

QUOTATIONS FOR ANY TYPE NOT LISTED SAl. 
E&O.E, 

Practical Wireless, October 1978 11 

RST 

VALVE MAIL ORDER CO. 

CLIMAX HOUSE, FALLSBROOK ROAD, 

LONDON SW16 6ED 

SPECIAL EXPRESS MAIL ORDER SERVICE 

SEMICONDUCTORS 
0CY72 , BCZ11 ♦ •17 1-5I 0F1B4 BF195 • 12* 1 It* BOHfl • W 0F1M • ll* AAT19 • 20 ASYM • 48 BC159 • IS* BD121 ISO BF10? • 14* AAY3Q • 11 ASY27 • M BC187 B0123 1 M BFJOO • 12 AAY32 l-IS A5Z13 1 25 BC170 BD124 1 M BF»4 • ft* AAZ13 • IS ASZtfl 1 25 BCITI BD131 • 51 0F244 4 35* AAZll f-JI ASZ17 1 21 8C172 BD132 • ■54 BF2S7 4 47 AAZtl • « AS220 • 71 BC173 BD133 • J3* BF?M • 42 AC107 • 11 ASZSI 1 54 80177 • II BD136 • '31- BF25B • 41 AC12S • w AU110 1 If* Bom ■ tl 60137 9 IT BF330 I M* AC120 • » AU113 lit* BC179 •-20 B0138 • *4I* BFM7 •n* AC187 • SB AUY10 1 !•• BCJ82 B0139 • 43* BF3J0 • 15* AC12S •» BA145 • II* BC183 BO140 • 47* BFS2I 1 27 AC141 • 24 BA14B • IB* BCtW B0144 Z H QF32B I'M AC141K » 35 BA154 • 11 BC212 0'14* QOIOt 1 U BFS8I ♦ «* AC14B • 24 BA165 • 12 BC213 • 14* BD182 1 *9 Bf 590 • 21* AC142K t u BA1M • -12 BC214 • 17* BD237 • 14 BFWIO • M AC 170 • IS B4W82 • W BC237 • •»7* 00238 4 15 OFWII t N AC 187 t M BAXIJ • 17 BC238 BDX10 • •75 BFX64 111 AC1M • 25 BAX10 • •? BC301 0 45 00X32 2 25 BFXB5 • 41 ACV17 •'•$ BC107 • 12 8C303 • M BDV20 1 42 | 0FX0T • 31 ACYtS • 15 BCIM • 12 BC307 • 20* BDYW • 75 BFXM 4 42 ACYlfl •-M aciog • 11 SC308 0 11* BFi 15 1 J» BFY50 4 21 ACYW • 45 Bcna 1 15* BC327 o »• BF152 • 25 BFYSI 4 H ACY?1 • IS BCI14 0 n- 0C328 • ir 8F1M 4 25 i BFY52 • •24 ACY39 1 25 OC113 • •!•• DC337 • ii* BF1M 4 M BFY04 • M AD148 • '71 BC118 o tv BC338 oil* SF1M 1 31 BFY90 122 ADIfll • 71 ecu? • 22" BCY30 t M BF1M « M esxiB 4 34 AD1fl2 • -71 BCIIfi • 1«* BCY31 1 H BF1B7 1 31 BSX20 • 34 AFtOO • 41 BC128 • It* BCY32 1 44 BFI 73 4 31 B3X21 • n AF114 • 25 BC128 • 25* BCY33 9H BF177 f II BTIOO 1 31 AFtiJ t J8 0C135 • 15* 1 BCY34 t H BF178 0 41 BTYJOkOOR AFI10 • 25 BC138 • If* 1 BCY3S J 04 fiFl75 4 « 3 It AF117 • J5 00137 • II* BCY40 1 25 BFtOO • 45 BU205 t 31* 

AF138 • 40 BC147 I If , BCY42 0 3* BFiai 9 41 DUZOO 2 11* Af 188 1 It BC145 • 10* BCY43 • 32 BF102 • 41 H 1)200 2 14* AF239 • 41 flCMfi • 13* BCV50 « 21 BFlftJ t 45 ' BY'OO • 45 AFZ11 1 7S 9C157 o 12' BOY 70 • 11 BF1B< • 91 BY120 • 14 AFZ12 17i BCIM • 11* BCY71 1-22 BFI65 • 47 BY12T 4 11 

BZXM # a 
BZYSfl tl3 Ssrisa • « 
CRS/HO • •• C«3rMS 9 41 crs/mo t-n 
CRS/340 I'M GIX« 1W GEXU1 1TI GJ3M • *1 
GJ3M « II GMCOTXAI » KStOOA i-a* • M • « # M 

t «S • 13 

MJEWO MJE370 Mj&in 
MJE5M MJES21 MJE2MB 1 U 
MJE30M I II MPFJ02 ♦ MPF103 « M' MPFtM • »' 
MPFIOB l a- MPSAOM n* MPSAMtH* 
VPSUOtl M* WPSUWi 4«- MP3UMI <»• 
NKT401 NKT<03 
NKT4ft4 N£B55 QAB OA7 
OAIO OA47 

t H 1 71 
1-7J • 41 • •71 • il 
• M • 14 

I OA70 • H , OCB2 4 75 2S271 4 a* 2N8fl7 • it 2N3055 • •! OA70 4 44 1 OC83 1 81 ZS270 4M* 2N098 4 44 ENM40 1 M OA01 4 34 OCA4 • M ZTKt07 4 11* 2N705 4 44 2NM41 4 U OAM • 44 OCl« l-M ZTXIOfl • , 2N700 4-12 2NW42 l-M DAM • 94 OC123 115 ZTX1M • 11* 2N700 4 a 2NW26 ■ 44 OAtl 4'4I ocm 2 25 ZTX3« ••12* 2N930 9 24 2N3fl14 t » OA95 • M 00140 its zrxaoi • •11* 1 2N1131 • 14 2N47W 4 11* OA 290 1 14 00141 2 21 ZTX302 4 17* 2N1132 4 M 2N3703 •-ll* OA202 4 11 OC170 ••71 ZTX303 • •17* 2N13M • 31 2NS7M • 1»* OA2IO • 71 00171 • n ZTX304 I 11* 2N1303 • 37 2N3705 • II* OA211 • 71 OC200 1 44 ZTX311 4 11* 2N1304 • 4$ BN47O0 • 14* OAZ200 • 43 00201 1 H ZTX314 • If* ?N1305 4 41 2N3707 • 11* OAZ201 • M 00292 1-54 ZTX500 4 12* 5NI304 4 54 2 N 3701 • •14* 0 A 7298 • « ocm t'71 ZTXMI • ll' 2N1307 • 54 2N3799 • tl* OAZ207 • 41 OC204 1 25 ZTXWK • If* 2N130a 4 M 2N37I0 • 14* OCIO 1 tl OC299 1 74 | ZTXW3 f 17' 2^1301 4 M 2N3711 4 fl* ocao 2 44 oczoe 1-71 ZTX804 4 »* 2N1013 1 43 2N3771 1 99 0022 M4 OCJ07 I'll ZTX53I • 24* 2Nl87t 1 54 2N3773 i19 0023 I 71 0CP71 1 21 ZTX660 • 14* 2N1093 • 13 2N3773 2 41 OC24 1 84 0RP12 4 13 1NtU 4 07 2N2i47 1 44 2N3819 t 14* 0023 • 94 RZOOSB 2 21* fN416 9 #7 2N214B t IB 2NM20 4 44* 0028 • H R2009 2 25* 1N400I 3N22t8 • 41 2N3I23 • 44* 0028 2 44 R2O10B 2 »* 1N4002 • '•7 2N2Z19 • 41 2N3M0 1 44 OC29 2 44 T1C44 • M 1N4003 2 N 2220 4 39 2N3904 i a* 0035 t 14 T1C220D t 44 IN4(XM 2 N 2221 t a 2N3905 • a* OCM 1 14 T1L2O0 • 21 1N400S 9 11 2N2222 1 II SN30O4 • a* OC41 • M T1P24A 4 44* IN400fl 4 11 2NW23 t 78 2N405S •-M* OQ42 • M T1PMA i M* 1744007 • 'tl 2N238a • 17 2N<0M 4 11* 0043 184 T1P31A • 42 1N46« 4 11 ?N2«gA 4 a 2N40W • If* OC44 t H TtP32A • 71 1N<140 • ■47 2N24W • a 2N«O01 • 17* 
, 0048 ♦ 14 T1PJ3A 1 44 1N5409 • 14 2N2W0 • » 2N4C«52 • 11* OC71 • 45 T1P34A 1 24 1N5401 411 2N2904 4 31 2N<t24 • 17* 0C79 • 41 1 T1P41A • 71 1S44 2N24M • 48 1 2N4ia« • 17* 0073 144 tlP42A • 94 1S820 2N2W0 0 II 2N42I4 • 14* 0C78 4 44 T1PM9S 1 44 1SW1 3N2907 • a 2N42M • U* 

OC74 t 71 | Tl P305S 4 M 2G301 2N2924 • ii* 2Nt289 • a* 0076 I 54 | T1S44 #•31* 2G4W 2N21W5 • '17* 2N6457 B 4S* OCT7 1 24 ZS140 t tl* 2G3« 2N29» • 13- 2N84&8 • 31* OC81 • 71 ZS170 • 12* 2N404 4 M 2N3CS3 • 11 2N54B0 • II* OCHZ 1M ZS17I 184* 5NB« • « 2N3094 t M 3N123 1 71 

VALVES 
Azai ♦ t«- CBUt 1 M CL33 J 00* CY3t 1 «• 
DAFOif • «' OATOO 1W DF8H • 48* DFM 
DK« DKM DL02 DL94 DLW 

• 48* I 00 • 0 «• 1 «• t II* f 71* i a* 1 18- DYSB^t • JS* OYB02 • W EdSCCt 1 00 EABCeOO $5* 6AC01 I BO FAF*2 t Z5- tAFSOl 115* ES41 2 M* 
EBOIt EeC33 E6C41 £BCa» EBCOO EQFaO lBFe3 FBFBOt E0L3I ECCiO 
ECCfllt • 50" ECC82!- • 47 

0 40" 1 7J' 1 25' t lo- • 75* a »• 1 25* • 45* 2 W 1 25* 

£€0831 0 50* fCC6<i 0 M* €CC05t 0 55' ECCfiSl • 75* ECCO't I 55' ECC168 i M' 
FCFOOt • W ECFe21 0 70' ECH35 2 00' ECH4? 1 15' 
ECHfllt 0 55' ECH83 0 1 5' 
ECHBif 0 15- EGL05; 0 W ECLSJl 0 M• ECt.63 1 M* 
ecieat 0 IS* ECLL0OO7 O#' EFBJAi 2 »• EF30J 1 M' EF40 EF41 EF<2 
EFMt EF0Ot EFS3 EFflBt 
EFWf EF08 
£Feit EFOJI- 
EF08 EFlfllt EFWJ" 

1 15* t 2#* 2 00* • 10' OM- 1 75' 0 54" 0 M * 0 W « 7#' • 71* 1 21' 0 70* 9 70" 

EH90 t Tt* CC3t • 71 PLSir 4 44* UCClSt 9 «' • AC7 4 7f flOR7 4 M* ILIGC 1-99* IZAUfl 9 91* B2AV 7 11 EUZ 1 M' 0D3t • 71 PL404/M0t UCFBO • ?»* 8AF4AJ 4 7f flBRBt 1 24* 817 4 75 IZAUTf • 4|- 150B2 1« EL33 1 M- OZI • 75* 1 11* l)CH42 i a* 8AG7 4 71* BBS7 4 «■ CNZP • 71 12AVfl • 44* 150C2 1 It £L*I 1 25' PCMt • 15* PL508t 1 44* ucHsit • *y 8AN8t • 74* 4BW8 4 71* flN3P 1 7« I2AV7 2 14" 1MC4 2 44 EL<2 1 75* PC8«f • 19" PL509+ 2 71* UCL0?t 9 75- 8AK9t • »* flBWT t 44* IN 7 f 71* tZAXTt f 11* 21* IM EtBt 1 19' PC47 1 M* PUt9t 4 M* UClAi f-44- 8AK8 | If 8BX7GT l-M* flP23 3 99* 12AV7t 9 91* ( 72SAB| ■ •• ELa4t 0 IS- PCOCOt 1 w PLWl 1 If UFII 1 H* 0AL6t • 39* 6026 1 7#* 607 • tl* 1294A + 1 H* 80 71 IN ELasr 0 75* PCC94t 4 IJ' PLB02J 4 44 UFfiOt • 14* flAW4 f Jf 1 8C*t 1 11* 6R7 4 ••* 120 AS IM' 811 At 4 19 ELII 4 35* pccsa 4 «" PY33 4 M* UF0»f 4 tl* 0AM5 111* CCBflAi 4 11* 63 A7 • M* 120E8 1 »' fiJZA 1 48 FL957 0 W pcca^t I'"' PY8lt •11* 1 UFStj 1 19- eAMBI I'M* 6CD6GA4 M* 6SC7 • ••• IJBHIf 4 44* 0131 14 94 EL390 2 75* PCC160J1 I0" PCF80 O'ff 
PCF02t 0 W* 
PCFMt 9 1i0 
PCF-07t 1 40- PCf2C«Jt 1 15* PCFSdll tl" 

PYe? 4 55* UL41 1 H* 8ANB I If ecG7 1 71* 6SF7 • If 120Y7f • M* 833A 31 N fM0O 1 11* PV83 4 79* UUM t 1 11* «ANSAtiTI* ICH9 i «r B5H7 • if 12 El 7 11 880A • IB EMfll I «* PYeat t ii' UMW 1 H" flAOSF »«• 6CL67 • ii* 85J7 0 M* MC19 t M* 072 A 13'75 FWM t 99' PYSOOAft f4* UYllt 4 71* •AR8 •Tl* 6CW4 7 24* 8SK7 • to* 30C17 t M* 935 A 11 SI EM85 I 15* PYBOO/SIf UY8fli • 41* 8AS6t • »4* ion 9 J4* | 63L7GTt i 30014 1 44* 2060 Ml FMB7 1 M* • M* tB3GTt 4*45* 8AS7G f1 If 6DK0 I'll* • Tl* i 30F8 1 14* 6842 • SI* £N«1+ 2 24* PVBDT 4 92' iRSt 4 95* 8AT8t 9 II* fiDOBB >44* aSNISTt 30FL1/2 1 'It* HB4 J If FYSIt • 71* QQVO2-0 1 H 135 • 40* SAUflGTI W , eEAS 4 74- 30FL12 1 71* 6061 1 ••* tY08t • M' PCFflOlt 0 M* OQVOl'IOt ml • 44" IAU«t •«"■ fl£B8 6S07 • 75* 30FL14 1 44* 6870 t H* £Z^0 1 25* PCFBOZtf M- 2-44 2AS13 14 44 | BAV6GT3'74* flEWfl 83R7 1 78* 30L1 4 M* 5014 A t M* EZ41 1 25* PCF805 1 44* 0OV03-20At 2D2n • 14 1 lAVflt I If 4fl 63S7 9 Tt* sons 1 71* 90801 9 99- EZBOt 0 50' PCF0M 1 M" 14 M* 3AB 1 41 1 BAWBAt 1 M 6F23 1 M* BU5G 2 04* 30117 f 71* B146A i M* Ezeir 0 59' r cFeoa i 44* OOV06-«OAt 3CX100A6 1AX9GT 3 'tl* 6F2S 1 If egat • 44* 30 P4 9 W 8146B M* EZMt • »" PCL$2t • 10* 1J44* MM «B7 • 7« 6H2N • 71* BUaAt • 18' 30P19 1 11* 4199 • II GZ32 4 75* PCLM 4 42* 017 1 « asit • •TS- W 919 , 6H3N • 71* 6V6GT| 4 49* 30PLJ i a- 9442 IS M GZ33 4 O#" PCLB* • 75* RIB 1 41 3V4 f 1 44' IBAIf f|4' ene t 71* 6X4t 4 99' 30PL13 t if 6973 I St* GZ34r t'52* PCLH5- 9 ••* ROT 1 44 4CX250B17 M IBA? I'll* S-ift 1 71* IXSGTt 9 44* 3DPL14 i it* 7586 ll-Jf KT8I 5 50- PCLM- 0 15* 1 U18-20 2 54' 9R4GYt I'M* 8BA0A 3 71 IJCf 4 M* 7B7 1 M* 30PL18 »it* 7587 tl M* KT68 5 44* PCLa05/45t U2Ji 1-ti- 8U4G t 82* 60 04 4 a «J7 • Tl* 708 1 71*. 35 Wt • 44* 7890 4 14* KT80 4'25* 1 ••* U20 t-44* | BUIGB 2 »* met in* flK4N • 71* 706 1-lf 9005 • 71* 8048 f II KTW61 1 75' , PD500 4 M' UABC80* BV4G ( * 45* iBHei t »• flK6GT • 71* 7H7 1 »• MA? 1 M 8134 2 44* KTW52 1 75* PFLZM 1 52- 1 5»* 5Y3GT 1 Ii* isjet 1 M* eK7 • 71* 7R7 1 M' MAG 7 f# KTW63 1 75- PLSfif 1 12* UAF42 9 79' 5Z3 1 M* GBK4 4 a* exa • 7«* 737 t 18* WAV I'll MUl* 1 40* PLB1 1 12' uen 1 21' 1 8Z4G 1 12* 06Le UN flKDl 4'7#* 7V4 • 78* MCI t M N7S f 49" PLfllAt t 12" uecalt 4 79* 1 8Z4GT 1 ©4* 0BL7GT 4 If OLOG l-M* 7Z4 • 75* MCG 14 71 
0A2t ob?; 4 51 PU2 B tO" UBF09 0 « 8-30L2 1 54" 8BN6 4 »* j 6L8GA 1 #4* 12ATe I 48* tocv 14 34 0 14 i PLfl^f 1 SS* L UCC04 4 75* . 6AB7 4'75* . 6B07A 1-M* 1 6L8GT 1 II* 12A77t • ■M* B2AG 7 « 

INTEGRATED CIRCUITS H34 7*90 ft 24 » 74 7491 AN 7492 I IS 4 IB 74119 74120 1 44 1 t| 74149 74147 I'M S 41 74179 74178 1 M 114 74199 I » 
7M13N 1 Tl* 

TQA5J0Q I 23* D!L 
74» 1 29 7412 4 28 7432 ft 34 7470 7472 4 41 • n 7493 7494 I 71 1 14 74121 74122 • II • M 74141 74180 S N 1 71 J417I 74179 1 01 1 II LM3MK t 99 

TAAS70 2 30* 
TQAMOCO i a* Sockets 7401 4 29 7413 • 49 7433 • 47 7473 • 30 7495 f II 74123 IM 74181 • M 741M 1 II TBA67J 2 1 ft* 7*02 • 19 7418 g *9 7437 » 42 7474 4 49 7499 ♦ M 74129 1 M 14104 t H 741M 1 44 TAA8309 TOA700 1 12* SPIN f-ll 7*03 1 29 7417 • 49 7*30 9 17 7*75 4 II 7497 3 87 74123 ft M 74188 ft M 74181 * 41 3 Sf TSA7M0 14 PIN «'1f 7404 4 It 742D 4 26 7440 o a 7*76 9 41 74100 1 71 74128 1 If 74136 i M 7*192 1 21 T0A<0OO 2 M* 10 PIN 4-17 7409 • II 7422 9 28 7441 AN • *2 7480 4 14 74107 9 41 74132 • II 74167 • M 74183 1 28 1 14' TBA350O 74« 0 65 7423 9 43 7442 9 71 74 92 t 19 74103 ft II 74150 4 II 74191 t U 74194 1 11 TBAJZOO 2 07* '437 • 19 7425 • 38 7447AN f 24 740J 1 •• 74110 » U 74141 • II 74170 IN 74105 i to 2 30" TBAOOOQ 7400 9 21 7427 0 39 7450 9 24 7494 1 to 74111 9 18 74142 I ftl 74172 IN 74188 la TBAMO t ftl* 2 M* 7409 9 21 7420 • so 7451 • 24 7405 4 48 74110 1 « 741*3 3 M 7*174 t 78 74187 1 04 r0A94OO rCA270O2 M4 

7410 9 M 7430 • M 7453 t 19 7490 ft 12 74110 • -•1 74144 I « 74174 1 17 7« IM 2 23 2 M* TCA760A I 21* 

BASES 
B76 u^kWtad 0 » 
B7G Bhtrted 0 20 
05A unaklrfed ft t5 
BOA •klrtird • 38 
Inf Octal 
LoclaJ 
9 Din DJL 
14 pin DIL 
15 pin DIL 
Valva Kcraonino can! «ll anai I 29 

• W 
« 95 
0 15 
1 15 
0 17 

CRT'S 
4EP1 4EP7 25 M » 00 VCR136A" VCR139A* 
4FP11 29 44 VCR517A* 1CP31 31 M 5A0P1 20 M VCBB170* «APi* 1 84 5BP1- Ift-ftf VCR517C* 2BP1* 3BP1 3DP1- 

ft M > ftft 5 M 
5CP1 * 5CP1A 5FP15A 

1 M 4t 48 1 44 
Tiibo Bmel •-Surftluo 3€G1* SFP/* 7 94 3 M 5UP7* 0 94 VAT 8% 

3GP1 0 M DG7-5 29 M 
3JP1* 8 90 DG7-32 20 44 
3JP2* ■ N DH3-91 51 49 
3JP7* tft M DH7-11 II 19 3KP1* 11 40 VCR97* 8 9ft 3RPr 31 M VCR138* 1ft M 

12 M I 04 10 a • M I H 
f 7S 

3 BP1 TUBE AVAILABLE 
FROM STOCK 

SUITABLE FOR P.W. PROJECT 
£8 00 each. Base 75p. Postage 75p 

VAT 8% 

T«rmi of faualncsa; CWO. poataga and packing vafvai And ••mkanductora 2Ip par ortlaf. CRT* Tip. Il«ma nta/Kad' add Mi% VAT. Otiiars t'/.. 7 Fndlcatat chaao quaflty veralpn or aurplua, but alao avatlabla by laadlng UK and USA manuladyr»ra, Prka rullno at lima a( datpatch. Account lacllltka avallnbla to approvad rompanfaa with minimum ordar chara* £10. Carrlag* and packing Cl on cradlt ordars. Ovar 10,004 typaa of vmlvaa. lubaa and •amltonducton In aloe*. PAP d% VAT 
^UOTATtDMS FOR ANY TYPE NOT LISTED 8AE. 

Telsphone C1-677 2424 
Tele* 948708 

E & O.E. 
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7401 Itpl7491AN 901'174186 9901';4055 1401' BC148 
7401AN 151'.7492 5.1' 74190 120p 4056 1301' BC149 

7404 201' 7495 75p!74193 191'.4067 4301' BC15S 
7405 251'17496 901'174194 1600;4068 %SI' BC169C 
7406 401' 7497 2901' 74195 1101'.4069 271' BC172 
7407 401"74100 140.,,74196 l00p1407Q '51' BCl77 
7408 221' ,74104 75p!74197 1301' 25p BC178 
7409 221'174105 751' 74198 250p 4012 30p BC179 im 
7412 25p;74110 6Op,74HOO 851" 4081 20p BC1S4 
7412AN 28p,'74111 75p"74H05 45pl4082 25p BC187 

220PI74HlO 42p'4093 94p BC212 
•• 110p 74H11 44p. 4096 1201' BC212L 

7417 401';14119 225p '74H20 42pl4099 145p BC213 
1301' 74S10 401' 4160 105p ilgW 

7422 2'1',74122 105p BC214L im 
7426 43p:74125 151' 4000 IIp\4174 110p BC237B 
7427 40p l74128 121',4001 11014175 lOOp BC238 
7428 401'.74130 1101"·4006 95p 4194 105p BC238A 
7430 IIp:74132 82 .. '4005 lip 4408 710p BC238B 
77443332 101'14008 1201':4409 7101' BC238C • • lOp 4009 SOp ' 441 0 7151' BC328 
7437 311' 74137 IOp4010 101"4419 2101' BC337 
7438 31p'74U1 aSp14011 IIp ' 4422 550p BC338 
7440 111'174142 3001'·4012 IIp 4433 12500 BC516 
7441 lOp 74145 951' ,4013 50P14435 8001' BC517 
7441 AN 74147 2101'14014 1101' 4450 210p BC547 

7442 
7443 
7444 
7445 
7446 
7447 
7448 
7450 
7451 
7453 
7454 
7460 
7470 
7472 
7473 
7474 
7475 
7476 
7480 
7481 
7482 
7463 
7484 
7485 
7486 
7489 

1201"74148 1101':4015 V5P l4451 2901' BC547A 
75p,'74150 1301',4018 501' ,4501 951' BC547B 

1201'174151 111"4017 1001' ,4502 1201' BC548 
1201' 74153 151',4018 1101'14503 151' BC549 

971'.74154 1401'14018 SOp 4506 SOp BC550 
1101': 741 SS '71' 4020 1201' 4507 SSI' BC556 

ggmA 
tlPl74159 2501'14023 22p BC557B 
tip 74160 1101' 4024 lOp, BC,58 
181' 74161 1101'.4025 20p . 1 BC559 
18pJ14162 100p;4026 UOp Tramnstor. SC!JS9B 
111' ,74163 1001"4027 '51' AC107 24pIBC559C 
311' ·74164 t20p14028 951' AC127 201' BCY70 
32p 74165 1501'14029 1201' AC126 201' BCY56 
lip 74156 160p·4030 SDI' AO,.9 700 BCY59 
311' 74167 3201"4033 2SOp A0161 451' BCY71 
431' 74170 2601' ,4034 2401' A0152 451' BCY72 
31p 74172 150pl4035 1301' BC107 10P 'BCY78 j:m 
901'1 74175 951'[4043 lOOp BC108 lOp B0132 lOOp 74175 130p 4044 lOOp BC108A 12p 80133 

1101' 74177 1201' 4046 1401' BC10HB 121' B0135 
1201' 74180 110p 4047 lOOp BC108C 121' B0136 

311' 74181 3201' 4049 SOp BC'09 lOp B0137 
340p 74182 ISOI' 4050 SSI' BC109B 12p 1B0139 

121' B0140 lIP/OC70 9p' B0234 70p OC71 
91'" BF180 32p R2008B 

lOp" BF181 32p R2010B 
Up" BF182 12P iT1P29 
lOp' BF163 32p'TIP29A 
Ill" 8F194 10P'IT'P29B 
Up' BF195 121" TIP29C 
121'" BF196 

151" TIP30B 
lip BF199 2oP' ITIP30C 

lop"IRF200 321" TIP31A 
lOp" BF224 201" TIP31 B 
Up· BF240 Up· TIP31C 
3Op 'BF241 Up" TIP32 

111" BF2448 351" TIP32A 
111" BF257 351' TIP32B 
Ill" BF258 32p:TIP32C 

Up' BF337 3Ip·,TIP33A 
16p' BFR39 30 . \, TIP33B 
161" BFR40 
16p' BFR41 lOp TIP34A 
16p·;SFR5:? TIP348 

3Gp. ,TIP34C 
2Op"BfR61 lOp" TIP35A 
1Sp' 'BFX29 30p TIPa5C 
18p"BFX30 3epITIP36A 
IIp 'IBFX64 lOp TIP36C 
SOp· BFX85 lOp TIP41 A 
SOp. :eFX86 3Op:TlP418 
IIp''BFX67 
16p·IBFX8B 3OP1T1 P428 

22p TlP42C 
16p',BFY52 
14p' BfY90 901' TIP3055 
15P ' IBRY39 45p1T'S43 
Up' BSX19 20p TlS90 
Up' BSX20 201' TIS9' 

16p"iBU204 2301" ZTX300 
181'" BU205 220p' ZTX500 
18P'IBU208 240p' IZTX502 
tip BUe06 145P' IZTX504 
22P IC1509 15p 2N696 
221' ME0491 18p,2N705 
22p,o.1JE2955 100p i2N708A 

951' MJE3055 70P

l
2N930 

SOp MPS2369 201' 2N1131 
501' MPSA05 lOp' 2N1132 
44pIMPSA0630p •.• 2N1613 
381' MPSA12 45p'!2N1711 
31p MPSA56 321" 2N1893 

2000'12N2221 
200p· '2N2221 A 

501' 2N2222 
CS pj2N2222A SOp 2N2368 
501' 2N2368 
401' 2N2389A 

6Op.2N2904A 
sapl2N2905 
581' 2N2905A 
IOp:2N2906 
61pi2N2906A 

A 
12p'2N2926 
IOp.2N3053 
IOpl2N3055 
lOp 2N3702 

110p,2N3703 
96p:2N3704 

155p,12N3707 
,2N3708 

2101' 2N3709 

65P 12N3823 
IOp.2N3866 
71pi2N3903 
701' 2N3904 
12p,2N3905 
12p'12N3906 711' 2N4036 
701' 2"14037 

34p' 2N4058 
221" 2N4059 

12p·12N4062 
13p·'2N4123 
Up· -2N4124 

:::: ************** 
201' 2N5245 40p' LM381 AN 1451" 1051" * * 
24p 2N5296 SSI" LM732 1251" TBA820 751" * Save.. * 
20p 2"15457 401" lM733 lOOp TBA920 295p' * 741s Op/Amp 5 for £1 * * 555s Timer 4 10r £1 * 
tip 2N5460 401" LM3900 8Sp ZN414 901'" * TlL209 LED 10 lor £1 * 
:: t BAX 13 Diode ::;:: t 
25p 2N6545 326AJ 251' * 6v2 Zener * 

1001' MC1458 501' Voltage ************** 250 3N141 ISp MC1495 420p Regulators 
20p 3N201 UOp MC1496 USp 78055v+ 95p Books 
241' 3N204 lOOp 781212+ 951' IC 555 Prolects 1451' 

651' MC3360 1201" 781515+ 951' 50 CM OS IC Projects 951' 
81' 40360 lOp MC7242 1201" 781818+ 951' 52 Projects IC 741 751' 

211' 40361 MFC4000B 1201': 50 Prolect. CA3130 951' 
55p 40362 4Sp :::. 791212- 120p Digital le Equivalents 250p 

12P*140407 45p MPQ3725 8Sp. 7915 15-120p linear le Equivalents 275p 
Up· 40409 70p MK50362 6S0p. 7918 lS-120p 50 Simple LED CirCUits 7Sp 
12P·140409 6Sp IMK50398 750p· 792424- 120p First Book of Transistor 

40410 65p NE555 30p Equivalents SOP 
140* 40411 300p NE556 a5p Bridge Second Book of Transistor 
141" 4404043'20 80p NE560 320p ReeUflers EqUivalents HOp 15p NE581 3951' 50v lA 2111' ___________ _ 
Up· 90p NESS1S '20pll00v 1 A 22p 
25P·I",0595 990 NE562B .f20p' 200v 1A 21p Oil Electrolytic 
SOp* 40603 58p NE565 125p 400v 1 A 30p Sockets Capacitor. 
70p· 40673 Hp NE565.1\ 125p 50v 2A 41p 8 pin Up 63 Volt 
:::: B:p 100v 2A SOp 14 pin 12p 1 , 5uF, 2 2, 3 3, " ' 1, 
18P"140871 I' I' 200v 2A 521' 16 pin Up 6 8 8 10 15 22 

901' NXOI5332N 400, 2A lOp 18 pin %SI' 33 , lZp' .ach: 
40872 Mp (133P101) 25p 40v 1SA 170p 20 pin ZIp 

SFC2741 25p 22 pin 3Dp 25 volt 1000uF 27p· .::'! Triaes 40 volt 220uF 2Op. 
fC:sp• SN72709AN lOp. 40 pin 52p 16 volt 22uF 80-

121" CA3014 1451" SN72733N 115p' 2A 400v 751' LED. 
TIL209 13p 

22.' CA3023 17Op' ISN76023N 6A 400v 751' 

, Ceramic Plate 
2p7 - 10nF 'p 
12nF 47nF Ip 
100 Volts 

35p,2N4236 
20p i2N4239 

TIL216 tip 
lOA 400" 120p 

1500' CA3080E 741' 'SN76660 7Sp' TIL228 241' 

Resistors 
· 25 
5W 

1 51' 
21' 
SI' 

2oP l2N4286 
201' 2"14287 
20p.2N4288 
25p'2N4289 
251' 2N4290 

21p'2N4923 

lW 140p· CA3089E ITAA550 .5p· Thyristors Clips 3p 
ISOI" 22Cp' TAA621A 2001" lA 50v 32p ------------
ISOI" CA3090AQ ,T AA661 A 1551" 1 A 200v SDI' Diode. 
'8p· nop· T ADUO nop· 3A 50" 40p BAX13 
181" CA3130 9Ip .TA01')() 1501" 3A 400v 701' OA47 
Up" CA3140 .Ip TBA120S lOp· 5A 100'1 52p QA70 
20p' CA3160 98p 'TBA540Q 220p' 5A 600v top OA81 
2Op' LM3"AN 30p .TBA500Q 3301" 7A 400v 75p OA85 

"p" LM339 .5p .TBA651 1801" 30A 200v 1101' OA95 

'1" OAZOO Il'l OA202 Bp IN914 
13p IN916 
151' IN4oo1/2 
II' IN4003/4 
II' I N4005/517 
9p I IN4U6/9 

91' 
91' 
41' 
41' 
II' 
71' 
Ip 
41' 

STRUTT Electrical & Mechanical Engineering Ltd., 3c BARLEY MARKET ST., TAVISTOCK, DEVON 
TELEPHONE: TAVISTOCK 5439. TELEX: 45263. P & P 251'. VAT " , "nl ... -,2.' , . Send 121'. large SAE lor Price Lilt. 

(as recommended by ETI) 

Oscilloscope offer from KRAMER & CO. 
Sole U K Importers 

4' Oscilloscope for under £100 

i 
'C"" :"" 

·'· ... ILI • 
--------SPECIFICATIONS--------
ELECTRICAL OATA 
YERl'J(Al AXIS (Yl Deflection Sensitiv ity - lOOm V i dlvlSIon Band ..... ,dth (b el ..... een 3 dB pOints ) - DC -
5MHI Input _ (cal i brated ) - 9 step 0 1 0 2 05 , 1 2 5 10 20 50 dlv Input Impedance 
_ 1 Mey 40 pf In shunl Input Voltage - Ma). - 600V P P 
HORIZUNTAl AXIS (X) DeflectIOn SensItivity - 0 400mV !diviSlOn BandWidth (between 3 rlR pomts -
lHl. 350KHz, Gam Control _ ConhnllouS when lime bases In [XT POSition Inpullmpedance - , Meg 
Input Voltage - - 600V p P 
TIME BASE Sweep Rrmge (C3llbrlnedl - , OOmscr I dw 10 1 sec .' dl v ,n 5 steps FINE Control - Variable 
bel .... 'Ce ... Sle.,s - Includes tlme ·base cahbra_tlon pOSition Blanking - Interna l - on .all ranges 
SVNCflRONrSATION SelectiOn - Internal external SynchronisatIOn level ., Conl,nues from pOSitive to 
negative 
POWER SUPPLY Input vOltage _ 115 2 20V AC . at 5? 60Hl . Power DISSipation - 18W 
Cr:.T DATA _ 4 ,n - flat face single beam - MaXImum high vo ltage - 1 5 kV - FII!ed Wi th 8J 1 0 
d ;'o'ls lon blue filler grat,cu fe 
PHYSICAL DATA DImenSIons - I 5cm (h ) )( 20 5c:m (w) 28cm (dj Weight - 4 3Kg ) Stand -
2 pOSlhon flat and Inclined Case - Swcl epo.y cr\amelled Front Panel - Alum.nlum enamelled epoxy 
printmg 
Cash with order 
£99 + VAT 

Oecilloecope Off.r. Co. 9 Octobet' PIIK., Hold.,.. Hill Road 
London NW1. lEJ 

12 

BURGLAR ALARMS 
WE HAVE STOCKS OF EVERYTHING YOU NEED. 
CALLERS WELCOME. OPEN 6 DAYS 
EXPRESS POSTAL SERVICE FREE CATALOGUE SEND S.A.E. 
Maxi lliuard MK4 Ultra Sonic Detector 12 volts D.C •• pecial price 
£37·00 + VAT 
Control Unit 1006B £19 ' 50 plus £1·20 p&p 
(Mains/Battery complete unit). 
MAGNETIC CONTACTS from 50p TAMPER JUNCTION BOXES 14p 
MATS LARGE 28" X 15" 1 · 50 VIBRATION DETECTORS 2 · 50 
STAIR SIZE 6" X 2-4" 1 ' 20 DOOR LOOPS COMPLETE 59p 
WINDOW FOIL 33 mu. 2·45 BELLS & SIRENS FROM 6·00 
KEY SWITCHES 2·10 BELL COVERS FROM 4 · 00 
ELECTRONIC CAR ALARM ONLY £5.00. plastic coated 
Please add VAT 12!%. Post 70p min. C.O.D. Free on orders over £20. 

A. D. E.(SECURITY) CO., 
L...:'-, 217 WARBRECK MOOR 

AINTREE, LIVERPOOL / n TEL: 051·525-34-40 LJ STOP PRESS! Trade Price Lilt Available 
Applications on Official Stationery only 

STEPHENS-jAMES LIMITED 
COMMUNICATION ENGINEERS 

47 WARRINGTON ROAD. LEIGH WN7 3EA 
ENGLAND 

Telephone (0942) 676790 

Everything for the Short Wave Listener. 
We stock receivers and listening aids by most of the worlds 
eading manufacturers. 

v ••• u 
FRG7-FRG7000-FR10l 

Drake 
SSR-1 • SPR4 • R4C • 

Second hand Equipment 
Our second hand equipment stock 
chllngea dally. Send S.A,E. tor latest 
price list. Part exchanges welcome. 
Access-Barclaycard and H.P. facilities. 

TRIO 
R -300 - R5990 - R820S 
Antenna Multltuner. 

Designed and manufactured by our-
selves , Over 1000 sold in over 50 
countries. 
Mkl covers 2-30Mhz £17 50 
Mk2 covers 550Khz 30Mhz £23-SO 
Prices include VAT and postage. 
Send SAE for Test report. 
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TTU ,74?0 Mp 7AlHfl 2Mpj40ai 7400 tJp>7491 Mp74ieS 7401 14p]7<0lAN OOpi74l06 M0p:4055 740tAN ISp 7492 SSp 74190 120p 4056 7402 10pi7493 Mp^lllll 120p.406O 7409 Hp 7494 f0p'741fl2 etp^OCfl 7404 20p 7495 7Spl74lB3 »Bp.40B7 7405 25p 7496 90p 74194 IMMOOB 7406 4Opl7407 2Mp 741B5 110p 4069 7407 40p 74100 I40p;74l9ft 1WP|<070 7408 22p 74104 7Spl741d7 I30p!4:>7< 7409 22p'741(3S 79^74198 2S0p'40;9 7410 1(pl74l07 36p'7419B 256p.4073 7411 ZBp|74109 6Dp:742?l 175p Af\yfi 7472 Zip'74110 Mdi74HOO B5p iiui; 7412AN 2lp"74in 7Sp'74H0!» 4Sp!^, 7413 40p '4116 Z20p(74H10 42p,™ 7410 49p!74118 110pl74Hl1 44p ^ 7417 40P.74119 225O74M20 42p']^a 7420 1tp<74>20 130p 74S10 40p 7«l 41pl74121 JJc ?;!? 7422 llp.74122 S4p| IJ »! 
HI3. ""i't;" "p'cMOS IS 

1ZP|B0140 Sp* BD234 tp-mneo lOp-'BFiai lOp'.B110? 
lop-lBFiaa 

MD|OC70 70n 0C71 32p R2008B 3Zp| R201DB 32p,T|P29 37PT(P20A 

25p. 7N5172 28p*4LU348 

PP'HMA* lOp'.TlPMQ l4p I0F195 12p TIP29C izp^BFioe izp'Tipao l7p':BFl97 Up* DPaOA 17plBF198 Up BF190 I5p* TIP30B 
JUP* TIP30C 

33p 74125 75pr""w 

43p,74126 •SpJJ"' 40Pi'412B l!pi™! «lu;74130 ItOp^™ 
?!»;"'?? I?"'!™ 

Mp <*!•> llpT4142 IMpJ?' 
7441 AN 74147 SKOplJJJJ 4450 ZWp 126p 7414B IMP 151? 51P 4451 292p 7442 7S»'74150 IMp.151? .J!1* <501 Mp 7443 I20p 74151 tip!" ' J5? 451)2 120p 7444 I»p 74153 Mp'JJ ? ''J" 4503 »5p 7445 87pf74154 I4«pl<"j' ,!5P 4501. Mp 744# HOp:74155 »7o ""f" , „ 7447 7JP,74156 Mp <021 "JP 450# 28Sp 744# I5p 74157 Slp»022 'S'0 ««) "P 7450 l»n|T475S 2SOp|402J "O 7451 Up 74160 "Opl'lg? IS1'      7453 Hp 74161 110p'4025 Mp i 7454 1lpl74162 IMp.4026 14«p Tl.n.l.lOH 7460 Up.74163 tOOo <027 6Sp AC10/ 24p 7470 310,74164 1!Opi«028 »5p ACI27 20p 7472 32p:74l65 lMpl«02» 12«P AC12a Mp 7473 16p|74166 1 64 p4ail7 $0p AU140 7»p 7474 J«p 74167 3Mp 4033 2»p AD161 4!p 7475 430 74170 260 p 4034 240p ADI62 4So 7476 alol74l72 eMp4035 l»p BCIOT 1#o 7480 S4p| 74173 1 20 0 4 040 1 20o BC107A 12p 7481 110pl74174 118p 4042 60p BC107Q T2p 7462 800*74176 85b 4043 I80|l BC108 I6p 7403 1000 74176 130p 4044 7464 nop 741 77 HOP 4040 7485 IMP174180 HOp 4047 7486 36p| 74181 370p 4043 7488 3<0pl74182 IMp 4050 

1|p<4l76 IMp BSp 4184 105p Hp 4408 71 Op IMp 4408 710p Hp 4410 7ISp 
MB.4418 280p J'P 4422 550p HP 4433 I2S0O HP 4435 loop 
MP 4451 29Dp i HP 4501 »5o l OOP 4502 HOp , 
mE 4503 65 p I Hnll 4505 Mp 1 '™b 4507 SSp 1 •HP 4508 2S5p ! 
22p 451° tip 1 
Mo      ( Mp l I4|p Ti«n«i»lor» t 6$p AGIO? 24p t Hip AC127 20o f IZCp ACl2a Mp t SOp ADUB 70p t 

l0p*jnF200 Mp*JTiP31A 10p*JBF224 70p" riP3iQ Up" BF240 lip' TIP31C Mp BF241 Up" TIPJZ 
J'Slg""6 TIP32A lip BrZ57 i'P TlP^9R lip* BF258 SZB T PSC 120* BFS56 JIP'TID;; 13p* BF324 36p" -[ pS. 1Sp'ISF337 S^o'l-rpsaB lip* eFB39 30pp|-r Kjjg Hp* BFR40 30o* I £KC 

16p* BF(141 Mp* 4 £44. 16p*BFR62 ZOpfSSs Hp* BfRTO SOP* 1 ESS Ho'jBFRao Mo'-in?:. 26B*lBFR81 30p*Jp3'A I8p* '6FX29 MpJE*'?? 18p*;BfXM 3io|4pMA Hp* HFX84 SOp I PJJC Stp* BFXB6 J Hp* 88*86 mr;! El 5 16p*'BFXa7 Mp'IEll,? 16D*iBFX08 Mo,4mi2A 16o*BFY50 220*1 EIJS lip* BFY51 22.. ' p42C Mm-'iu Y«;v m.*:TIP2935 

4Opl3NZ?10 25p,7N5172 Mp* LUM8 HOp TBAKWO 89p* 45p2N22l9A ?ip!?NS1')4 90p' LMaBO 8&p' TBASIOS ZMo'.ZNZ??? 20p 2N5246 40p* LM3B1 AN 146p' Wp* a00p-'2N22?1A 24p 2N52Q6 SSp* LM732 1250* TBA820 7Sp* 50p2N2222 20p|2N5457 40p- LM733 tWp TBA920 29Sd" 4«d.2.N22??A 20p 2N5458 40p* LM747 70o TDB0555 Mp SOd|2N2M8 ZOp 2N5459 4Po* LM746 Mp UA74I CP26p SOP 2N236B Up|2N5460 460' LM3900 6Sp ZN414 Mp* Md1zN2389A 1Bpl2N54as 44d* LMM1I IZSp ZN424E HOp 4lp<2NM46 Mp 2N60?7 410* FPQSlC? 85p* 326-50R 2ip 
4|p 2N2904 25p2N6W5 FSA2S10M Mp' 326AJ 2Sp 
MS2N2904A JiplKuJ 1MpMCl310P ISOp',  

Up' BFY52 Up'.DFYflfl t5p*BRY39 45p|TS43 14p* BSXIft Mp T SW I'p'mSXZO WP'J lip* BUI05 IMp* TIS93 12p- DUIOB 2MP* ^08 lip* BU204 2Mp' ZTX300 18p*SU205 ?Mp*ZTX500 l«p*l6U208 240p'2YXflO? lip BU40i t4lq4ZTX604 22p C1509 1Sp|2N69i 22p MtOAOl 1lp*?N706 22p MJfSUSb 100p;2N706A 22p MJ295S 104i> 2N708A ZOp.MJFWO i5p* '7N9I8 91 p M.I 1.3055 70p,2N93O Mp'MFSJSOft 20p2rj1l31 Mp MPS AOS Md*|2N1132 44p MPSA06 30p*'2N16l3 Mp MPSA12 4Sp',2N1711 37p MPSA56 32d* 2N18M Mp MPSUOB 63p* 2NZ210 3«o MPSU5B 75d* ZNMlflA 

lOOp 74176 13DpU044 HOp 74177 170p 40i6 120p,74180 tlOp 4047 3ip| 74181 370oU049 

IMp BCI07 liplg 
12flp BC107A 1?p U Mp BC1O70 T2p 0 lOOp BC108 tip B IMp BCIOSA I2p Li 14»p BC1MB 12p R IMp BCIOHC I2p U 
50p BC109 1(3p B SSp BCI0B9 I2p B 

200p- 2N2221A 24pl2N520fi SSp* LM732 
SOp 2N222Z 20pl2N54S7 40p* LM733 4«D.2N222?A 20p 2N5458 40p* LM747 S0pl2N2368 Z0p'2N5459 40p* LM74S SOp ^NZaeo Up 2N5460 40pa LMMOO 49D12N2369A IttplgN^llS 44D* LM3911 4|p(2NM46 Mp 2N60?7 4lp* FPQ3467 
4ID 2N2904 4~)n. FSA2S10! 

60p 2N2904A 2IP 3N128 IMp Mp 2N2905 25p 3N140 1Mb KSllS? 

6Sr 2N3823 70p* BOp 2613066 iSp'ljSS? 7«Us2N39M "P" 40642 '/Op 2N3904 llp'.JSJJt ■2D2N30O5 70p* 408,2 82p 2N390& 20p* W 

7«P,9N4(Wli BSp*    Zip 2N403? 55p* 34p* 2N403B Up* Llno«r 

■^MCM40 2^iMC33tD 

«P NF555 MOP NCSSi WP NEMO •sp Ntasi iop NE5«ie MP Nl 56213 58 p NE56S Mp NEb»5A 

MPI2N2905 25p 3NU0 1Mb KS^S? VolUg® 58p|2N?905A ZSo^NHI iSp 42?p Rcgul-tlon 
"PjgWMi. 20P 3N2O1 HOP 496 "O ,805 5v+ tip MO!?25SS5A ?iO 3N 204 I00o{JC1I03 "l; ,81312+ ,sD Mp,'^'?3' !'P,40317 SSu UrSfO IfSE. 781515+ lip 76p|2N2S07A 30o 40M8 Mp'KSSIS IS?. 7818 10 4 8Ip 
I2p 2N2026 Ip 40360 40.. KKJILr JSE. 7824 244 OSp 860 2N3053 26 o 40361 45o MFrooSo isE* '806 5y- IMp 80p 2N3055 SSp 40382 «0 SEquis mE. 79H 19-IMp 
iKtes V,BJ ISIS# ?SS ,'5?: hiI \lz !5SS 
MllZli up- JISKfF 
155oi2N3707 140* lElli EIS" Nt-S5» Mp "'idol 5U5,n. '?11! ;?P N8560 S20p B.cim... 
SE : i -p^Ya S? 
i ll i :p" """"" 2?°, 40673 Mp NE585A 125p 50, ja 46p 
!2PSS5 }2pj4084I JOp NE56S 1550.00,2a Mp M^N^SS !!p.- <«" HOp N6M7 1 700 Kiov 2A 52? JS oKiSm 3!p. <0»" 99p NXOI5332N 400. 2A So? 

IS?*'M'! ""'M' If? 40. ISA 170? 
"? "?: ^ 34o* 2N403B 12o* LIikoi.IC. SN7a709AN 2AI00. S2p 

Hp;21!lSJ! 'Jo* CA30I1 SSp* 90p* 2A 900. SOp 250* 2N4060 Hp* CA3014 145p* SN72r33N HSp* 2A 400. 75p ""■?N4061 Hp* CA3016 7flp' SN76003N 175r' 5A 100. Mp 
!2p JH4??2 '•» CA3020 17.p- SN.HOiaN 14op* 6A 900. SSp I3P-9N419J 2Ip* CA3093 178p*iSN76023N 140o* 6A 400. 75p 
'.'.'•"iKll?* go! CA302 a 66p* SN70O33N175O* HA 100. 7Sp 1I6**2N4I95 Mp* CA3016 TOp* SN761I0 ISOp* 10A 206. Stp 
30p' SlillSS .?.0. CA304B 2Md*'SM761I5 ISOp* 10A 400. IMp 3Spl2N4930 108r* CAJOIS 170p* SN76997 110p*  3Sp'2N1935 IHo cA3O80F 74p SM76600 7Sp* , . 20p'2144239 140b* CA3089E ■ IAA550 45B* Tliy.llloil 2Pp|2N4240 IMp* 220p* TAA621A 2tlOp' JA 50v 32p 4Spl9N4250 IMp* CA3080AO ITAA661A 1S5B* 1A 20Ov SOp 

2Dp|2N496G 160* J70o* TAD110 I70p* 3A 50. 40p 20p 2614287 1 6p" CA3130 BSp.TADlJO ISOp" 3A 400. 70p 
20p2184888 Ho* CA3110 OSp TBAI90S 70p* 5A IOC S2b Zip 2N4289 SOp* CA3160 SSp TBAMOO 22«p* 5A BOO. BOp 2Sp 2N4280 20p* LM30IAN 30p TBASaOO 3Mp* 7A 400. 75o 3Sp 9N42d} JOp* LM31K 200p,TBA61IB11 1QA 200. 76p 28C2N1299 2«B* LM324 70 b 2Mp* 16A 100. Stp Hp 2N1923 Otp* LM339 SSp TBA651 HOB* 30A 800« HOp 

* 7411 Oof Amp 5 lor £1 
"ir 55Ss Time. 4 lor 11 
* Til 900 LED 10 lord 
* BAX 13 Diode 20 lor £1 

Sookc 
IC 5S5 ProjBcts 
50 CWOS IC Projtclfl 
52 Prelects IC 741 
50 Pmlecfa CA3130 
DiqllJll IC Equivalnnls 
Linear IC Equiyaleritft 
SO Simple LED Clrcwlla 
Firsi Booh of TrafitleWr Equlvalenla 
Second Book of Tranaietoi Eoulvalenla 
DM electrolytic SockeU Capacilofft 
8 pip lip "Voll 14 pin I2p I 5„F, 2 2, 3 3. 4'7. 16 pin 140 6 8, 8, 10, 15, 22. 16 pin iSp 33. 47uF( Ho* ««cn. 
82 ?!? 30? 25 "R* 24 pm Mo 40 .oil 220uF Mp* 
"?!? tig " •°" 2g"F 

LCD* Cfifamlc Plato 
TILS09 Up 2o7 - 10nF 4p TIL211 Zip l?nF-47nF «p TIL212 2Sp 100 VolU TfL216 Up   TIL320 Up Resiator* TIL222 Up -25 1 Sp TILa?8 24p 5W 2p CUpa 3p 1W Sp 

Ip: OAMQ «li I OA202 Bf IN914 13p IN91tl Up IN4001/2 Ip IN4003/4 ftp IN4005/6/7 9pl lN414a/« 

STRUTT Electrical & Mechanical Engineering Ltd., 3c BARLEY MARKET ST.,TAYISTOCK, DEVON 
TELERHONE: TAVISTOCK 5438. TELEX: 45263. PAP Zip. VAT f.     B^nd Ho, l«io« SAt lor Prlt. Liil. 

{as recommended by ET1) 

Oscilloscope offer from KRAMER & CO. 
Sole U K Importers 

Oscilloscope for under £1 

SPECIFtCATIONS CLFCTniCAL DATA VtR»>CA<. AAlS (V) Dtrlli^liCin S«iUrt>VllT — lOOm V. trivqiOft BindwnltK (ftpovwn 3 08 OOinlJ' - OC - 5MH/ menu Alienuoior - Ico'-tKjiedJ - 9 Sif p 0 1 0 3 05 1 2 5 10 20 div Inpu'ImpPiAnce -n I M«*4j rtOpI iris»iiit« inpul VoH*iip - Mj* — 600V P P HORI/UNTfli AXIS tXl OEllection Semrlivily -0 JOOTtV/dli^^on Bandw<ilih Ibftwiyrn 3 Oftpomri - M-U-350kHj. Gbih Cwit'Ol — Cennouous wh-o limp id t>:7 opsmon Input lmp?tj»ncp X W«fl Inoiii Voiiaqf - Mar - 600V P P TIV£ 0A?>E Ranfly {fjubrainll - lOOnW'd" 10 1y mc'Oi- -i 5 5t,p» f INC Com-oi - Vanatk bcty^p" slops — ircl-iflas i-mfl bESfl calibration pojtuori Blanking - Internal - on all rangci SVWCHftONlSAtlON Seloenon (nie/nal e.ietnal SyrvhicmiS-tnon tfy*>1 - ConJmuw froni |iosilive to nrgaiiyn POWVP SUPPIV Uipul Vdlage US ??OV AC • 10% at 50 fiOMr Pou-ar OissifVAUon - I8W CRT DATA — 4.n — tl#i lace Single beam - Mailmum tiitjli Mltage 1 bVV — •mh SrIO a^ijiun bioc iiHf g-atieote PHYSICAL DATA Dimrnsioni — I Srm x 20 5cm iw] « PBfm |H| We-ahi « 3^0 {apfvo« ( Stand — 2 pswx.cyi Hat and mclineri Case Steel epoiy MiamEllirO f.oni Panpi — Aluminium enamelled cpoxy 
printsnD 
Cash with order 

BURGLAR ALARMS 
WE HAVE STOCKS OF EVERYTHING YOU NEED. 
CALLERS WELCOME. OPEN i DAYS 
EXPRESS POSTAL SERVICE FREE CATALOGUE SEND S.A.E. 
Ha*i guard MK4 Ultra Sonic Detector 12 volta O.C. tpecial price 
£37.00 + VAT 
Control Unit I006B £l» 50 plui £1'20 p&p 
(Mjins/Barter/ complete unit). 
MAGNETIC CONTACTS Iron, SOp TAMPER JUNCTION BOXES 24p 
MATS LARGE 28" X IS" I SO VIBRATION DETECTORS 2 S0 
STAIR SIZE 6* X 24" I -20 DOOR LOOPS COMPLETE 5»p 
WINDOW FOIL 33 mts. 2-45 BELLS & SIRENS FROM 4-00 
KEY SWITCHES 2-10 BELL COVERS FROM 4-00 
ELECTRONIC CAR ALARM ONLY £5.00. plaetlc coated 
Please add VAT 12^%, Post 70p mm. C.O.D. Free on orders over £20, 

A. D. E.(SECURITY) CO., 
/C-AX 217 WARBRECK MOOR 

AINTREE, LIVERPOOL 
/r~, [ ^ TEL; 051-525-3440 

// | I p j STOP PRESS ! Trade Price L!«t Available 
I \ Applicationi on onicial Stationery only 

STEPHENS-JAMES LIMITED 
COMMUNICATION ENGINEERS 

47 WARRINGTON ROAD, LEIGH WN7 SEA 
ENGLAND 

Telephone (0942) 676790 

Everylhins for the Short Wave Listener, 
We stock receivers and listenlrvfl aids by most of the worlds 
eading manufacturers. 

Yaem FRG7-FRG7000-FR101 
□rake SSR-I * SPR4 - R4C * 

S«coTidh«nd equipment Our secondhand equloment slocli crianfle® dally. Send S.A.E, lor latesl price list. Part axchangaa welcome, Access-Borcleycerd end H.P, facilities. 

TRIO R-300 - R599D - R820S 
Anlenne MultKunerm Oaaioned and manufaciured hy our- selves. Over 1000 sold In over » countries. Mkl covers 2-30Mhr «17 U MK2 covers SMKhz 30Mhi £23- M Prices include VAT and poslage. Send SAE for Te»l reporl. 
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P.W. WIMBORNE 
REED HAMPTON 

is now offering a complete service 
for this exciting project. Total cost 
for standard options approximately 
£110. Comparable price £180. 

No. 1 Hardware Kit. Consists of all accessories to give a professional finish to your project. Precision punched aluminium front 
and rear extrusions. Vacuum formed top moulding, set of sockets and mounting panel. Tuning drive and a complete 
set of knobs and push buttons. 
Special Price £9'95, in a complete kit £15 ·95. 

No. 2 Amplifier Module. We are able to supply the PCB, Pots, Rectifiers and I.C.'s or a fully wired amp, pre amp and power supply 
(11 watts per channel) for £19 ·95, 

No.3 We will be supplying the R.F. Section PCB or we can offer a suitable High Performance R.F. board, wired and tested. 1 5 uV 
sensitivity for 26 dB SIN FM/MPX +- MW/LW. 
Price £21 ,95 

No .• Stereo Cassette Recorder Module. Fully wired and tested with AlC Piano Key mechanism, tape counter, low noise devices 
throughout, requires 9-12 Vdc, has its own motor regulator circuit. Terrific Value at £24 -95. 

No. 5 Limited number of B.S.R. Single Play decks type P172 with A .D.C. MAGNETIC CARTRIDGE only £13,95. 
No. 6 A.D.C. Cartridges at £3 ·95 + p&p 30p . 
No. 7 Magnetic Pre-amps with R.I.A.A. Equalisation £2 ,95 ' p&p 30p. 
No. 8 Teak Cabinet · baseboard £9'95. ALL PRICES ARE INCLUSIVE OF V.A.T. 

Please add £1 for p&p items No. 1·5 and 8 
Send S.A.E. for complete details 

BEEn HAMPTON LTn. 
19 CHURCH LANE, WALLlNGTON, SURREY Tel: (01) 647 0851 

SIVE AWAY PRICES 
MANUFACTURERS SURPLUS 
EQUIPMENT 

STEREO POWER AMPLIFIER 
25 Watt. RMS per channel 

£7·50 * Class AB Operation * 16 Transistor Circuit * Unstabillsed supply required * Tip 34A + Tip 33A Output * Supply Voltage 50V DC 
nominal * 30 Hz-18KHz -1dB * Output 8 ohm * Input 50 Kohm 

ThiS power amplifler which features an ad .... arH •. <: u u .. :, '1:1 ' " IJ .JI:':,.Y I ' ""1(1, LUI Ll IJ It:llLt:H 
tary pair 01 transistors in class AB push pull. Will comfortably del iver 25 watts per 
channel. And comes complete with heat sink. 

Hi-Fi Preamplifier 
The PR 020 is a low noise pre· 
amplifier with full bass and treble 
cut and boost. It has four rotary 
controls and four specially selec-
ted transistors. It is designed to 
match most high quality power 
amplifiers, 

RF BOARD AMjFMj MUL TIPLEX 
3 x ICs 3089E MC 13103123 
3 ceramic filters, 

meter drive 

FET FRONT 3 stage FM 
tuning 

2 Stage AM /MW - LW 

LOW PASS AUDIO FILTER-
BUILT IN STABILISER 

Complete with 4 way switch & ferrite rod assembly 

£9·99 

SPECIAL OFFER 
COMPLETE STEREO AMPLIFIER AND 
STEREO PRE-AMPLlFIER FULLY WIRED 
AND TESTED 8 WATTS PER CHANNEL 
RMS. 
(Just require Tone Controls, Slider or Rotary 
available) 

Incredible Price £6 ·95 
£8 · 25 with Pots 

£5·99 Also power supplies transformers available 
CASH WITH ORDER 

SEND S.A .E, FOR DETAILS 

ELECTRONIC SURPLUS EQUIPMENT 
1 RAILWAY HOUSE, HARDHAM CROSSING, PULBOROUGH, SUSSEX. 

£1 ·00 Postage and packing. Order in excess of £20 ·00 total packing free. 
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P.W. WIMBORNE 
REED HAMPTON 

is now offering a complete service 

for this exciting project. Total cost 

for standard options approximately 

£110. Comparable price £180. 

No. 1 Hardware Kit. Consists of all accessories to give a proiessional finish to your project. Precision punched aluminium front 
and rear extrusions. Vacuum formed top moulding, set of sockets and mounting panel. Tuning drive system and a complete 
set of knobs and push buttons. 
Special Price £9-95, in a complete kit £15-95. 

No. 2 Amplifier Module. We ate able to supply the PCB, Pols, Rectifiers and I.C.'s or a fully wired amp. pre amp and power supply 
(11 watts per channel) for £19-95 

No. 3 We will be supplying the R.F, Section PCB or we can offer a suitable High Performance R-F, board, wired and tested, 1 5 uV 
sensitivity for 26 dB S/N FM/MPX + MW/LW. 
Price £21-95 

No. 4 Stereo Cassette Recorder Module. Fully wired and tested with ALC Piano Key mechanism, tape counter, low noise devices 
throughout, requires 9-12 Vdc, has its own motor regulator circuit. Terrific Value at £24-95. 

No. 5 Limited number of E.S.R. Single Play decks type P172 with A.D.C. MAGNETIC CARTRIDGE only £13 95. 
No. 6 A.D.C, Cartridges at £3 95 + pip 30o. 
No. 7 Magnetic Pre-amps with R.I.A.A. Equalisation £2-95 • pip 30p. 
No. 8 Teak Cabinet baseboard £9 95. ALL PRICES ARE INCLUSIVE OF V.A.T. 

Please add £1 for p&p items No. f>S and S 
Send S.A.E. for complete details 

REED HAMPTON LTD. 

19 CHURCH LANE, WALLINGTON, SURREY Tel: (01) 647 0851 

GIVE AWAY PRICES 

MANUFACTURERS SURPLUS 
EQUIPMENT 

STEREO POWER AMPLIFIER 

RF BOARD AM/FM/MULTIPLEX 

25 Watts RMS per channel 
£7-50 

Thi# power an^Dllflpr which tealufeS dC AdvamvLi uv* y-« U sJw.yu mi U< c.vi"l>ieit"ei» tary pbif oi tfanalftlorft io c>a»s AB ouah pull. Will comlorlably delJvBr 25 waits p«' chonnet. And comea COmplele with heaf slnli. 

Hi-Fi Preamplifier 
The PR 020 Is a low noise pre- 
amplifier with 

£5-99 
CASH WITH 

SEND S.A.E. FOR 

3 x ICs 3089E MC 1310 3123 
3 ceramic filters, ■ g-*. 

FET FRONT 3 slape FM J' 

2 Staue AM.'MW - LW 
LOW PASS AUDIO FILTER- ^ 
BUILT IN STABILISER "'v- 
Comptele with 4 vray switch i fenite rod assembly 
£9-99 

SPECIAL OFFER 

COMPLETE STEREO AMPLIFIER AND 
STEREO PRE-AMPLIFIER FULLY WIRED 
AND TESTED 8 WATTS PER CHANNEL 
RMS. 
(Just require Tone Controls, Slider or Rotary 
available) 

Incredible Price £6-95 
£8-25 with Pots 

Also power supplies transformers available 
ORDER 
DETAILS 

ELECTRONIC SURPLUS EQUIPMENT 
1 RAILWAY HOUSE, HAROHAM CROSSING, PULBOROUGH, SUSSEX. 

£100 Postage and packing. Order in excess of £20 00 total packing free. 
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TTL. SY TEXAS 74221 110p 74LS192 UOp 74C157 250p LINEAR I.C .• TRANSISTORS TlP01C 7Ip 2N3868 !lOp DIODES 
7400 13p 1491 1I0p 742!'1 UOp 14LSI93 140p 74C160 ISSp 'A Yl-0212 lOOp 'MC1096 lOOp AC12118 20p BFY51 12 22p TlP42A 10" ' 2N3900/4 lip -BY127 '2p 
1401 Up 14100 llep 74259 250p 14LS195 1'0" 14C161 155p ·AY1 ·1313 NIp 'MC3340 '11" A0149 70p BFY56 33p TlP42C 12p '2N390516 20p 'OA41 'p 
7402 1'" 141 00 65p 74 265 10" 10LS196 120" 14C162 155" 'AYI-5050 212" 'MC3360 120" A016112 45" BFY90 lOp TIP2955 71p -2N4036 15p 'OA81 ISp 
7403 '4p 74105 65p 74278 210" 14LS221 IlOp "CI63 ISSp 'AY5-1315 MOp 'MFC4000B 120p BC10718 11" BLY83 70Gp TIP3055 70p ' 2N405819 Up · OA85 15p 
7404 17" 74107 34p 742 79 140" 7'LS240 245p 74CI84 I." ',o.Y5-1317 Qlp MK50398 7Hp BC109 11" BRY39 45" 'TIS03 3." '2N4060 12" 'OA90 Ip 
7405 11" 741011 S5p 74283 IlOp 74LS241 245p 74C173 120" ·AYS·1320 32IIp NE831 l30p 'BC147/8 '" BSX19120 20p ' TIS93 30" -2N4061 /2 Up '0,0.91 tp 
7406 32" 70110 55p 74284 40Gp 74lS242 24S" 74C174 IlIp 'CAS019 lOp ·NESOO ZOOp 'BC149 lOp 'BU10S IlOp 'ZTX108 I2p '2N412314 22p '0,0.95 Ip 
7407 32p 74111 70p 14285 .OGp 74lS243 245" 74C175 210p 'CAS046 70p NE543K 225p 'BC15716 lOp 'BU1OS 250p 'ZTXJOO Up '2N412516 22p 'OA200 I" 
700S Up 70116 20Gp 14290 ISOp 7RS245 300p 70C192 ISOp 'CA3048 22'" NE555 lOp 'BC1S9 lip 'SU205 220p ·ZTXSOO 15p '2N4289 20" '0,0.202 lOp 
74011 Up 74118 l38p 74293 IHp 14lS251 ZOO" 70C193 IHp CA3080E 72p NESS6 10" 'SC189C 12" 'SU2ae 2Qp 'ZTXS02 lip '2N4401/3 27" ·,Ng14 'p 
7410 IS" 74119 210" 7429" 2tOp 70lS257 120" 74CI94 221p 'CA3069E 225" NE681S "5" 'BC172 Up 'BU406 USp 'ZTX504 30p 2N4427 lip ·,Ni16 7p 
74" 24p 74120 IIlp 74298 200p 74lS2S9 175p 74C195 flOp 'CA3090AQ NE5!12S asp BCI7718 I7p MJ481 175p 2N457A 250p '2N4871 lOp '1N4148 4p 
7412 20p 74121 ZIp 74365 150p 74LS298 2 •• p 74C221 115p 375p NE565 nop MJ491 200p 2N696 35p '2NS087 27p lN4001 12 5p 
7413 30p 7.122 48p 74386 l50p 74LS373 200p _ SERIES CA3130S IOGp NE566 155p BC179 11" MJ2501 225p 2N697 25p '2N5089 27" lN400014 Ip 'SCI62/3 lOp 
1414 lOp 74123 SSp 74367 ISOp 74lS314 1t5p 4000 UP CA31.0E 70p NE687 155p 'BCI84 lip MJ29S5 lOOp 2N897 np +2NS172 27p lN400s Ip 
7416 27p 74125 55p 74368 ISOp 81LS95 IlOp 4001 np CA3160E 7Sp RC41S1 40Ip MJ3001 225p 2N706A 20p 2N5179 27p lNOOO617 7p 
7417 27p 74128 ID" 74390 200p 81 lS96 IlOp 4002 np FX209 7511p 'SN76003N 175p 

BC1S1 :SOP 'MJE340 ISp 2N708A 20p 2NS191 .3p lN5401 13 I4p 
7420 I7p 74128 75p 14393 200p 81L597 IlOp 4008 15p IC17106 t25" 'SN76013N 140p 'BC21213 11 p MJE29S5 lOOp 2N918 .5p 2N5194 lOp lN540411 lip 
7421 <lep 74132 75p 74490 225" 81lS98 IlOp 4007 lip ICL8038 340p 'SN76013ND 'BC214 12p MJE3055 70p 2N930 11" +2NS245 40p 'ZENERS 
7422 22p 74136 7Sp 74 LS 8T28 230p 4008 .Op lM301An 38p 120p BC461 31p 'MPF102 45p 2N113112 20" '2N5296 56" 2·7V-33V 
7423 34p 74141 70p SERIES 9301 IlOp 4009 40p LM311 110" 'SN76023N 140p SC47718 :SOp ·MPF103/4 COp 2N1B13 25p '2N5401 50" 400 mW 'p 
7425 30p 74142 ZOOp 74lS00 22p 9302 175p 4010 SOP LM316 20Ip ' SN76023ND 'BCb1617 SOP 'MPF105 /64O" 2N1711 25p '2N5457/8 40p lW I5p 
7426 40p 74145 lOp 74lS02 22p 930S 31.p 0011 17p lM320 70p IZOp 'SC547S lip 'MPSA0630p 2N2102 tap '2N54S9 40p SPECIAL 
7427 34p 74147 IMp 70LSO. 22p 9310 275p 00'2 lip lM339 lOp 'SNl6033N 175p 'SCS49C lip +MPSA12 SOp 2N2160 IZOp ' 2N5460 40p OFFERS 
7428 38p 74148 lSOp 74lS08 22" 

9311 275" 4013 SOp lM348 IS" 'SP85'S 7SOp 'SCSb7B lip 'MPSA5632p 2N22'9A 20p '2N5485 44p 100+ 141 
7430 I7p 14150 IOGp 74LS1D 24" 931 2 110" 4014 '4p ·LM317 nsp 'TSAM1B11 'BC559C lip 'MPSU0663p 2N2222A 20" '2N6027 48p £17 
7432 30" 74151A 70p 74lS13 45p 9314 liSp 4015 Up 'LM380 Hp 225p BCY70 11" 'MPSUS6 7.p 2N23B9A 11" 2N6247 IlOp 100+ 555 
7433 40p 74153 70p 74LS14 IOGp 9316 225p 4016 .5p 'lM381AN 1511p 'TBA600 lip BCY7112 22p 0C28 l30p 2N2484 30p 2N6254 IH" £20 
7437 35p 7415-4 IlIp 74LS20 22p 9322 110" 4017 lOp 'LM389N l .. p 'TBA810 '''p B0131 12 Hp OClS l30p 2N2e46 SOP 2N6290 ISp 100+ 
7438 35p 14155 lOp 74LS22 ZIp 0J68 HOp 4018 lip lM709 :lip 'TBA820 lOp SOY68 2IIp 'R2008B HOp 2N290415 25p 2N6292 IS" RCA 2N3055 
7440 17p 74156 lOp 74lS27 38p 9310 ZOO" 4019 45p lM710 'TCA940 175p BF200 32p 'R2010B 200p 2N2906A 24p 2N1 28 120p £36 
7441 70p 74157 70p 74lS30 i 374 ZOO" lOOp Hp 'BF244B 3Sp ·TIP29A .. Op 2N2901A 30p 3N140 lOOp BRIDGE 22p lOOp 4020 lM733 lOOp 'TOA1022 lOOp 
7«2,0. lOp 74159 IlOp 74LS47 9601 110p 'BF256B 70p 'TIP29C 55p +2N292e Ip 3N201 110p RECTIFIERS 10" n5p 4021 lM741 22" XR2206 400p 
7443 112p 74160 lOOp 70LS55 lOp 9602 4022 'lOp BF2S718 32p 'TIPJOA 48p 2N3053 21p 3N204 lOOp ·'A SOV 21p lM747 7Ip XR2207 40Ip 
1444 112p 74161 IlOp 74LS73 Hp 9603 lip 4023 22p BF259 38p 'TIPJOC lOp 2NJ054 15p 40290 250p ·'A l00V Up lM148 35p 'XR2216 I7Sp 
7445 lOOp 14162 lOOp l4lS74 48p INTERFACE 4024 I5p 'BFR39 38p TlP31 A 51p 2NJ055 .'p 40360 40p ·lA 400V 30p 
7«8,0. lip 74163 lOOp 74lS75 SOp I.C .• 4025 20p lM3800 7.p XR. 240 4IIp 'BFR40 38p TlP31C 12" 2N3442 140p 40361/2 45p +2A sov 30p 
7447,0. 70" 14164 120p 74LS83 110" MC1488 lOOp 4026 1S0p LM3911 130" ·ZN4U lOp 'BFR41 30p TIP32A 11" 2N3553 240p 40364 l20p +2A 100V 15p 
7«8 lOp 74'65 l30p 14LS85 lOOp MC1489 IOGp 4027 SO" 

lM4138 120p ZN424E 115" 'BFR79 30p TIP32C .2p '2N3565 :SOp 00408 70p +2A 400V 4Sp 
1050 17p 74166 140p 74lS8B 40p 15101 110" 4028 .4p 'MC1310P lSOp ZN425E 40GP 'BFR80 lO" TIP33A lOp '2NJ643/448p 00409 15p '3,0. 200V lOp 
1051 17p 74157 200p 74LS90 lOp 15182 230p 0029 lOOp MC14sa 55p ZN1034E IOGp 'BFR81 30p TIP33C 1Up '2N3702 /3 12" 00410 15p '3A 600V 72p 
7053 17" 14170 240p 74lS93 lOp 75450 120p 4030 SSp MC1495 40GP 95HIO IOGp BFX29 30p TIP34A l15p '2N3704 15 12p 40411 300" '4A l00V 15p 
7454 17" 74172 720p 74lS107 .5p 7545112 72p 4031 200p BFX30 "p TIP34C IlOp ' 2N370611 12p 40594 17" *4A 400V 'OOp 
7460 17" 74173 l20p 74LS112 lOOp 7548112 lip 4033 IlOp VOLTAGI REGULATORS BFX8415 30p TIP35A 225" '2N370819 I2p 105p 8A 50V lOp 
7470 31p 74174 I3p 74LS123 75p C-MOSI.C •• 4034 200p Fixed PI •• tlc TO-3211 BFX8817 30" TIP3SC 290p 2N3773 300p 40803 SIp 6A l00V IOGp 
7472 :SO" 74175 I5p 74LS132 l20p 74COO ZIp 4035 111p lA +ve lA -v. BFX38 :SOp TlP36A 270p '2N3Il1 25p 40873 lOp 8A 400V 120p 
7473 "p 74176 lOp 74LS133 lOp 74C02 25" 4040 IOlp 5V 780. lOp 5V 7905 120p BFW10 lOp TlP38C 34tp '2N3820 SOP 40841 lOp lOA 400V 2001> 
7474 :SOP 701n lOp 14lS138 lOp 74COO 27p 4041 lOp 12V 7812 lOp 12V 7912 l20p BFYSO 22p TIP41A ISp 2N3823 70p 4081112 lOp 25,0. 400V 400p 
7475 38p 74178 ltop 74lS139 lOp 74C08 27p 4042 lOp ISV 7815 lOp 15V 1915 I Hp 
7475 35p 74180 I3p 74lS151 lOOp 74Cl0 27p 4043 lOp 18V 7818 lOp 18V 7918 IHp VAT RATES. All Items at 8% EXCEPT marked' 1480 SOP 74181 200p 74lS153 lOp 7.CH lOp 4044 lOo 24V 7824 lOp 24V 7924 120" 7481 IOGp 74182 lOp 74LS157 top 74C20 27p 4046 l30p 100mA TO·t2 IlOmA TO-t2 which are at 12i% 
7482 Up 74184A I !lip 74LSI58 IZlp 74C30 27p 4047 IOGp IV 78L05 Hp 5V 79LOo lOp 7483,0. lOp 74185 lHp 74LSI60 l:Jep 74C32 38p 4048 55p 12V 78112 Hp 12V 79L12 lip 
7464 lOOp 74188 70Gp 74lSte1 lOOp 74C42 IlIp 4049 40" 15V 78l1S 35. 15V 79L1S lOp Please add 25p TECHNOMATIC LTD 7485 1I0p 74190 lOOp 74lS162 140p 74C48 2511p 4050 Up 
7486 34p 74191 IOGp 74LS183 140p 74C73 75p 4051 .Op OTHER REGULATORS p&p and VAT at 
7489 IIlp 84192 lOOp 70LSI84 120p 14C74 4052 lOp lM309K 135p TBA625B 12lIp appropriate ratBI. 
7490,0. 35p 741113 lOOp 74LSlas lip 74C8S ZOO" 4053 to" LM317T 200p TL430 ISp 
7491 lOp 74194 ll1p 70lS173 ll1p 74C8B lip 4055 125" Wp 78H05KC 175p Govt., Colleges, etc. 54 SANDHURST ROAD 7492,0. .Ip 74115 Hp 74LS174 11.p 74C9O 65p 4058 l35p LM723 3'lp 78MGT2C 135p orders accepted • 7493,0. 35p 14196 • 5p 74lS175 110p 14C95 IlOp 4059 lOOp LONDON NW9 7494 Mp 74191 lOp 74LS181 320p 74Cl07 125p 4060 liSp OPTO.ELECTRON.CS Callers welcome 7415,0. 70p 74198 ISOp 74LS190 lOOp 70C150 250p 4063 120p 2N5777 45p ORP12lOp ORPBl lOp 
7010 15p 74199 ISOp 74LS191 lOOp 70C151 2tOP 4066 55p OCP11 l30p ORP60 lOp TIL78 70p by appointment Tel: 01·204 4333 Telex: 922800 

MIGHTY MIDGETS PROGRESSIVE RADIO 
31 CHEAPSIDE. LIVERPOOL L2 2DY. T.I: 051·238-01.2 

SEMICONDUCTORS ALL FULL SPEC. TBA800 I.C .'a 10 for £5 ' 00. lM380 lOp. LM381 
Hp, NE555 S3p, 1.1 8 PIN Up, 7415 (wide bandwidth) 8 pin 35p. TIl305 Alpha numerical 
dlspla), (with data) £2 -SOp. BX5G4 opto isolator, Infra red led to photo cell, 4 lead Up, 
BFY50 pla.tlc Up, 723 REGS I.e.'s 1-4 pin Up, B0533 33p, MR030!51 photo trans istors 31p. 
FETS Similar to 2N381811p, MOSFET simila r 40673 Up, Intel C11031024 bit mOB rams 'Sp , 
C040&1 41p. 723 14 pin I.C.'! Up. Special Offer SGS 6\1 8peed regulated cassette motor 
e. eQuip aa new SIp. New 8 track 12v cartridge motor £1 ·2:5p. M N ATUAE 

SOLDERING 
IRONS AND 

ACCESSORIES 
RETAIL PRICE POSTAGE 
each inc.v.a_1. extra. 

18 WATT IRON inc. No. 20 BIT £3' 78 22p 
SPARE BITS 44 
STANDS £3·25 
SOLDER: SAVBIT 20' 52p 

10' 28p 
LOWMELT 10' 85p 

I,C, DESOLDERING BIT 88p 

14 

DIODE. , BY127 lp, IN4002 'p.IN4005 7p, 600v 3 amp I7p, ORP61 , Mullard new boxed :Jep. 
MAN:lA 3mm led dlsplaytllp, Min . NI.le 587 OST Up. 
Pot core unit, hat ,,. pot cDr., Including one FX2243 (4Smm) and two FX2242 (3!5rnm) 3 
T03 all. power trenl"tor. on heat link 3·20m/m panel fUI.hold." and panel with vsrloul 
tr8n.lltor., diode. and 8 5 amp plaltie SCR. £1 ' 75p plua 75p postage. 
MOTORS, Mod.1 type voltl 2Op , ' BIG INCH' sub mln motor 115 vac, 3 r.p ,m, 2:!p. 

r .p.m . 75p, 1& r.p .m. 
HI·SPEED MORSE KEY, ALL METAL £2 ' 21". PLASTIC VERSION 95p. 
pUSSEY WINKLER SWITCHES, 1 Pole, 30 way, 2 Bank AdJ. Stop, 75p. 

CLIP CONDENSER MIKES OMNI . lK IMP, (u ... d .. f 
.OLDIR SUCKER, high IUCIIon, eya protecllon .hl.ld £4 · l5p. 
PROJECT SOXES. BLACK ABS PLASTIC WITH BRASS INSERTS AND LID. 75 x se x 35"p,05 x 71 x 3SS2p,115 x 05 x 3S"p . 
• UZZIR8. GPO open type 3.fv Hp. large pla,tlc dom.d type loud note e or 12 volt. Hp. 
Solid State bunetl , miniature, volt 15ma 7Sp each , 
TAPI HIADS, Mono Calletie £1 -30p. Ster.o c.llette £3 ' eo, BSR MNI330 half track 
dual Imp.d . h.adl f.1 ·7SP. T010 Dual head auembllel 2 head, both t track RIP with 
built In erne, mounted on bracket , £1 ·20p. SRPGU i track RI P £1 -.5p. I 
N.w Typ, Padded M12 Phones £2 ' 1! pa ir relaYI , Mln 24." de:2 pOle clo 3 amp contacts 55p. 
Mln sealed :220V AC 2 pole c/o 4tP. Open type 12v dc 4 pole clo Hp, 4 pole reed relaya 
NI020p_ 
CRYSTALS, 300khz .oP. 50V AC cam unit" motor Iwltchlng ten clo micro .witch •• , 
lupplled with capacitor for 240V AC u •• &1 t5p piu. 3Sp pOltage, 
MAINS TRANSFORMIRS. all 240V AC primary. pOltage Ihown In bracket. per 
tranlformer , 5·0·5 100ma, 8.(1·0 75ma, 124-12 SOma 7Sp each (15p), 0·4·e·g 180ma no mount-

30V tapped It 2 Imp £4 '10 (64p). 2O-O-20V 2 amp £J ' 50 (54p). 25V 1 ' 5 amp £1'45 (45p). 
llV 1 ' 5 amp rectlfled £2 -OG (45p). 35V 2 amp. 2'5V 2 amp Torold £2 ' " (54p). 20V 2'5 Imp, 
&2 -20 (54p) . Murata MA401L 4OKM2 ree/send tranlducers £3 ·25 pair , 
Large main. lolenold 251b pull 2" travel. 
U,H,F. TV Tuners, pUlh button (not varlcap) new and boxed £2 -SOp. Miniature toggle 
.wltche • • SPST 8 x 5 x 7 'Ip, OPOT 8 x 1 x 7 lOp, OPOT cia 12 x 11 x 9 75p. Min. f,:,h twitches, DPOT Itandard 
TOOLS Small lid. cutte rs 5" Inlullted handle. &1 ·3Sp. Snub no led pile,. 5" Inlulated 

pllcod PP3. PP6. PP7. PP9 £2 ' 45p_ Edg. connectoro , O' I 84 way lip, 34 woy 40p , 0 ' 2 11 
way Up. 13 amp rubb.r trailer •• tenllon lockets .p. lA1230 ad ), cor. 15mm dlam . UmH-
18mH, HI 0 5 for lOp, Tape hlad demagn.tltert , 240v a e with onloff switch, Itralght probe 
&1 -... curved probe (call.tfe) U 'Mp. 
TERMS: ca.h with order, (or ottlclal o rdera from collegel etc) _ Pottage 30p unle .. other .. 
wl •• ,hown, oV'''ea' pOlt at co.t. VAT Inclu,'ve prlc ••. S,A .E, tor lI.t • . 

P,oore •• 'v. ".dlo, 31 Ch,.p.,d., Liverpool U 2DY. Tel : 051 2.SI 

Practical Wireless , October 1978 

TTLa SY TEXAS 
7*00 13p 7*97 HOP 1 7401 1*P . 74100 IMp 7402 I4p | 7*10* 63p 7403 HP 7*105 «p 7404 57p 74107 J4D 7405 tip 7*109 55p 7406 Mp 7*110 56p 7407 12D 7*111 70p 7408 1«P 7*118 VAp 7409 Hp 74118 130p 7*10 Hp 74119 n6p 7*11 Z4p 74120 IHp 7412 20p 74121 ?5p 
7*13 Hp 74122 741* 60 p 74123 7416 27p 74125 «p 7417 77p 74126 lOp 7*20 17p 7*126 75p 7*21 46p 74132 75p 7422 Bp 7*136 75p 7*23 34 p 741*1 7Cp 7425 Mp 741*2 2(Hp 7*26 *0p 741*5 Hp 7*27 J«P 74147 1Mp Jfl i> 7*148 1WD 17p 7*1 M IMp Mo 7*15>A 70p 40 P 74153 70o asp 7*15* tMp 35 p 74155 90p *40 17p 7*166 Hp <41 78 p 7*157 78p *42 A Hp 7*159 IHp 443 1 Hp 74180 IMp 444 1l2p 74161 lOOp *45 IMp 74162 IMp 448A «P 74163 IMp 4*7 A 78 a 74164 120p *40 Hp 74165 1Mp 450 Up 74166 IMp 4ST 17p 74167 2Mp *53 Hp 74170 240p *5* 17p 74172 TMp *60 Hp 74173 HOp *70 360 7*174 93? *72 Hp 7*176 «P 473 Hp 7*176 Mp 

7*80 »P 7461 TMp 7482 Mp 7*e3A Mp 7464 IMp 7405 tlflp 7406 34P 7*69 tHp 7490A 33 p 7401 •6p 74WA *lp 7493A Mp 7*04 Mp 7495A Mp 7*96 65 P 

Mp 7*177 «p Mp 74178 tOflp 35 p 7*180 Mp 
»D 74181 MOp TOOp 7*182 90p Mp 74184A1MP Mp 7*185 IJOp IMp 7*180 7Mp fjflp 7*1 W IMp 34p 7*101 IMp HOP 84102 IMp Up T< IMp BOp 74104 IMp 41P 7*105 f5p Mp 74108 «5p Mp 7*107 SOp 70 p 74198 1 SOp Mp 74100 tMp 

7*250 2Mp 74265 OOn 

7*200 l50p 74293 1»p 7*294 JMp 74208 200p 74385 )50p 
74386 IMp 

7*300 2Mp 7*393 200 p 74490 225p 
74 L8 
SERIES 74LSOO 22p 74LS02 23p 74US04 Z2p 74LS03 22p 74t$10 24 p 74LSI3 4Sp 7*151* lOOp: 74LS20 220" 74LS22 2go. 74LS27 Mp, 74LS30 »p 74US47 35 p 74LS55 Mp 74LS73 Mp 74US7* *Cp 74LS75 SOp 74LS83 tlOp 74L585 IMp 74L$86 «D 74LS90 00 p 74LS93 Mp 74LST07 45 p 7415112 100p 741S123 75 p 74LS132 IMp 74 LSI 23 Mp 74 LSI 38 Mp 74LS130 Mp 741S151 100p 74LSJ53 BOp 7415157 «p 7415158 1«p 741S160 IMp 74L$161 500p 74LSI 62 t4flp 7415163 t«0p 74LS1M 120p 7*15165 Mp 7*15173 11 Op 741S174 110 p 74LS175 11 Op 74LS181 320 p 74LS190 100p 74LS101 IMp 

74L5T92 Kfip 74LS103 l40p 74LS1M 140p 7415198 iZDp 7*15221 IMp 7*152*0 3Up 74US241 245p 7*152*2 245p 74LS2*3 H5p 7*152*5 3Mp 7*lS25t 2Mp 7415257 IMp T41S259 I75p 7*15298 24lp 7*15373 2Mo 741S374 llSp 311395 IMp 811598 IMp 811597 1MB 8T1SO0 IMp BT28 2Mo 0301 f«p 0302 175p 9303 Slip 9310 2TSp Mil 275p 9312 IMp 0314 1fl5p 9316 225 p 9322 IMp 9368 2Mp 9370 2»o 0374 ZMp 0801 IMp 0M2 I75p 6603 Mp 
INTERFACE B.C.ft MC1488 IMp MC140O IMp 75107 IMp 78182 236 p 75*50 IMp 75*51/2 72p 78461/2 Mp 
c-woa i.e.* 7<C00 Hp 

74C42 110p I 7*C*a 2Mp 

74C8S 2Mb TiCfiO ISp 7*C90 Hp 74C95 1»p 7*0107 IMP 7*0150 MOp 7*01 Si 2Mp 

7*0157 aMp 74C1M IMp 7*0161 155p 74C182 155p 7*0143 155p 7*0164 IMp 7*0173 IMp 7*0174 IMp 74C175 Jtflp 7*0192 IMp 7*0193 IMp 7*0194 ZMD 7*0195 llOp 7*0221 mp 
*060 SERIES *000 tip 

LINEAR I.C.ft * A Y1 -0212 MOp •AYl-1313 BMP 'AY1-50S0 212p •AY3-1315 60Op •AYM317 BMp 
•AV5-1320 JMp •CAM19 BOp •CA5046 7Bp •CA3046 225p CA3080E 72p •CASOBQE 223B •CA3M0AQ J73p CA3130S I06p CA3140E 70p CA3160E 7Sp FX209 7Wp 1017100 f?5p 1018030 3*0p 
1M301 An Mp LM311 IMp 

•1M377 I71p •LM330 «9n •1MM1AN IMp ■1M386N 140P LM?0fl Mp 
LM710 Mp LM733 lOBp 1M741 Mp 1M747 79 p LM74a Hp LM3B00 70D LW3B11 tMp 
LM4138 TMp •MC1310P IMp MC14M 53p MC1*95 *00p 

•MCUM IMp •MC334Q IMp •MC3M0 I20p •MF 0*000 B IMp WK5039a TMp NEWt IWQ ■NE540 2Mp NE543K 225p 
N&855 Mp NE556 70p NE561B *75p NE5fl20 *25p N6M3 IMp NES66 I55p NEM7 1S5p 
RC*151 «Otp •SN7fl003N 17Sp •SNTMISN 140p 'SN7M13NO nop ,3N7$023N IMp 'SN7BC23NO tMp *SN76033N 173p •SPfiSiS 7Mp *TBA8*lBt1 MSp •TBAflOO Mp 'TBABIO tOCp •TBA830 Mp 

•TCA940 ITSp •TOA1022 NWp XH22C6 BMp XB3207 4Mp ■XRaZIB ITSp 
XRk2<0 4Mb •2N4J4 BOp 2N424E IMp 2N425E MOp 
ZN1034E 2Mp 95H90 IMp 

TRANSISTORS 
AC127/8 Mp BFYSl/2 Mp A0149 70p BFY56 Up A0161/2 4So 8FY99 Mb 
80167/8 lip BlYU 7Mp 60100 lip BRY39 45p •80147/8 Bp 65X19/20 20p •BC149 lOp •BU105 IMp •80157/8 10p 'BUIM 2»p •80159 Hp '8^205 HOp 
•801890 12p *8U2W 2IOp ■So 72 |2d •SUBOB 145p BC1T7/S 17p "JP GOI7D tic MJ<91 2O0D '150182/3 Mp MJ?5^ •BC 84 tip "32355 IMp BC137 MS MJ3001 Hip 
BC212/3 fin 'MJ£S40 

•RMtl 5S MJE26SS IMP RrS TOP pfciViiK an« •MPf102 45p rfriJi?, •MPFl03/*Mp 
•Rrti?R ?!n 'MPF105/8«p !}S •MPSA08»P •SoSSr lln 'MPSAiZSOp •IrSJor itS •WPSA58 32p C AP 'MPSUM Mp 25^70 lip *MPSUS8 7Bp BCY71/Z Mp OC20 IMP ED131/2 Mp OC35 136p QDYW Mflp '020088 TMp 32p "R2010B 2Mp 'BF244e Sip 'TIP20A 40p 0F258B 79 p •TlPJOC 55p 6f257;a Up •TIP30A 4ap BF28B Mp ■TIP30C BOp •6FR39 Mp TJP31A Mp 
•fiFft40 Mp TfP3lC Mp ♦BFfl41 Mo T(P32A Hp ♦BFfl79 SOp TIP32C Mp •BFRflO Mp TIP33A lOp ♦BFRBl Mp TIP33C IMp eFX29 Mp TIP34A 11 Bp 6f X30 Mp T(P34C IMp VOLTAOl REQULATORS BFXM/5 Mp TIP35A MSp Ft*«Cl PUfttlc TO-220 QFX86/7 Mp TIP35C 296p 

1A +v# tA BF!<36 Mp TIP36A 278p 5V 7805 fOp 5V 7905 t20p BFW10 «p TlPSflC MOp 12V 7812 Mp 12V 7612 tMp BFY50 Bo TIP41A Hp 16V 7815 Mp 15V 7916 120p lev 7818 Mp 1SV 7018 IMp | 24V 7824 Mp 24V 7924 126p 
100mA TO-92 106mA TO-»2 5V 78105 33 p 5V 70L0a BOp 12V 70112 Mp 12V 76U2 Mp 1SV 70115 Mo 13V 70115 SOp 
OTHER RE&ULATOR3 
1M3O0K IMP TSA625B IMp LM317T JMp TL*M 43p tM323K |!5D 78H05KC 1750 LM723 37p 7aMGT2C IMp 

riP41C Tip TIP42A 70 p TIP42C BZp TIP2055 7«p TIP3035 70p *TIS<3 a4p 'TIS93 Mp •ZTXt08 12p •ZTX300 I3p •2TX500 ISp •ZTXW2 Hp •2TX504 Mp 
2N4S7A TSOp 2N606 35p 2N697 25p 2N897 41 p 2N708A 2Bp 2N708A Mp 2N0ie 4Sp 2N03O Hp 2N1131/2 Wp 2Nlfll3 Hp 2N17n 25p 2N2102 Mp 2N21M 129© 2N22I9A Mp 2N 2222A Mp 2NZ389A 16p 2N2484 Mp 2N2646 SOp 9N2604/5 9Sp ZNZBWA 24p 2N26C7A SOp ■2N2028 ip 2N3053 20p 2N305* 65p 2NM55 40p 2N3*fl? 1*0p 2N3553 240p •2N3M5 Mp *2N38*3,'4 40p •2N37W/3 12p -2N2r04/5 I3p •2N37O0/7 12p •2N37O0/9 l2p 2N3773 300a •2N38ie Mp •2N3S20 Hp 2N3823 70p 

2N3808 «p •2N3903/4 Hp '2N30O5/6 26 p •2N4036 »5p '2N4056/6 12p •2N4060 12p •2N4C5I/2 Hp •2N4123,I4 Wp •2N4125/8 22p *27*4289 Mp •2N4401/3 77p 2N4427 Mp •2N4877 «0p •2N5087 27p •2N50S9 alp •2N5172 27p 2N5179 27p 2N5191 ISp 2N5194 SOp •2NS245 «p ■2N5296 55p '9NS401 »p 
•2N5457/e <6p *2 N 5*59 4Bp •2N 5460 40p *2N5*e5 *4p •2^8027 *lp 2NB2*? IMp | 2W6254 IMp 2N6290 85p 2NB292 D3p 2N12e IWp aN140 loop 3N201 II Op 3N204 tOOp 402W ?50p 40360 40p 40361/2 45 p 40364 126p 

40595 105p 40603 Sip 

40871/2 Mp I 
VAT RATES. AH item* at 8% EXCEPT marked 

which are at 1240/e 

OPTO-ELECTRONICS 2N5777 4Sp ORP12 Mp ORPflt BOp OCP71 I3flp ORPMMp 71178 70p 

Please add 25p 
p&p and VAT at 
appropriate rate*. 
Govt., CoHeget, etc. 
orders accepted. 
Catlers welcome 
by appointnient 

M SANDHURST ROAD 
LONDON NW9 
Tel: 01-204 4M3 Telex: 922800 

fcWUGHTV MIDGETS 

/A /£\ 

M I IM I A T U H E 

SUDERING 

SPARE BITS  
STANDS  
solder: savbit 20' 

10' 
 LOWMELT 10' 
i.C. OESOLDERING BIT 

44p 
E3-25 

52p 
26p 
65p 
88p £ 

HIT <5i7F^' No.19 (I'Smm) No,20 (3 ninfi) 
NOi2i(4-5mm) No, 22 (6 mm) 

From your local Dealer or Direct from Manufacturers 

S R BREUirSTER LTP 

86-88 Union St • Plymouth PL! 3HG 
Tel;0752 65011 TRADE ENQUIRIES WELCOME 

PROGRESSIVE RADIO 
li CHE APSIDE, LIVERPOOL L2 EDY. T.I: OSI-ZM-MIE 

SEMICONDUCTORS ALL FULL SPEC. TBAMO I.C.', 10 ior LS-M. IM380 Ho. LM381 »5p. NE5S5 Mp, 741 8 PIN ap, 741S (wW« bsnpwlijlh) S pin J!p. TtL3« Alpha numaiteai dltplfly (wllh data) C2 Hd> 8X504 oplo Iftolaiorj Inlra red led to phalo cell. 4 lead 25p- BFY50 plMfic 14p, 723 REGS LC.'s 1* Oln SSp, BD533 Up. MRD3051 pholo traneletore 3Sp. FETS BlmllarlO 2N38161lp4 MOSFET BlmllBr 40673 aip, Intel 011031024 Wl mOB rama 95p, CO4051 45p, 723 14 pin I.C.'b 35p. Specisl ORer SGS 8v apaed regulated caisette motor •x equip as new Hp. New B tracF IZir cartridge motor £1 Hp. 
DIODES. BY127 9o. IN4O02 *p. IN4005 Tp, 6<X>* 3 emp 17p. ORP61, Milliard new bO*«d Mp. 
MANSASmm lad dtapley* Hp, Min. Nt*le587 0ST 75p. 
Pot ceo unit, haft six pot corai Inclodlno one FX2243 {4Smm) end two FX2242 {SSmm} 3 T03 til. power |ranftl«lof| on h»*talnk a-20m/in panel luioholdar» end panel wUh vsrloue trarvlitorft, diodes and a 6 amp plastic SCR, £1 -75p plus 75p postage. 
MOTORS. Model type t-5-S volte 2dp, 'BIG INCH1 tub mln motor 115 vac. 3 r n.m, Up. 24 OVAC SYNCH, MOTORS WITH GEARBOX. 1/5 r.p.m. 75p, 1/2*th r.p.m. 750. t6 r.p.m. £1 »p. Crouiet 115 VAC * r.p.m. Hp. i2v O.C. 5. Pole 35p, 
Ml-SPtCD MORSE KEY. All METAL £2*2Sp. PLASTIC VERSION f5p, 
PLf SSEV WINKLER SWITCHES. 1 Pole, SO way, 2 Bank AdJ, Stop, TSp. 
Cryital mkrophona fneerti 37mn> Wp, Grundlfi aloctrel condeniar Inftarta with built In FET pr*amp ELECTRET PENCIL HAND MICROPHONES IK IMP WtTH STAN- DARD JACK PLUG £2Up, TIE CLIP CONDENSER MIKES OMNI. IK IMP, (uaaa daat aid battery, eupplled) C4 t5p. 
BOLDER SUCKER, high luclloo. eye protection ehleld £i-i5p, 
PROJECT BOXES, BLACK A85 PLASTIC WITH BRASS INSERTS AND LlD, 78 x 56 x 66 44p. 93 x 71 x 35 Mp, US * 95 x 30 Hp. 
BUZZERS, GPO ooen type 3-8v Hp. Larga plaetle domed (ypa loud note 6 or 12 volla Hp, Solid State buixen, miniature, 6-0-12-2* volt tSma 7Sp each. 
TAPE HEADS, Mono Ceeeotto £1 Mp. Stereo caisette £3 86. BSR MNISSO halt IracV dual Imoed. headi £t-7!p, TD10 Dual head aaaemhlie* 2 hetde both i track R/P with bulll In eraaa, mounted on bracket. £1 29a. SftPGU 1 track fl/P £1 ISp. 
New Type Padded M12 Phonaa £2-t5 pair relay*, Mfn 24vdc 2 pcfec/O 3 amp conlacte SSp, Mtn sealed 220V AC 2 pole c/O 48p. Ooen type 12v dc4 pole c/o50p.4 pole read relaya N/OMp. 
CRYSTALS. 3oahhr *8p. MV AC cam unite, motor awltching ten c/o micro iwllchea, •upplled with capacitor for 240V AC ufte £t 65p plua 3Bd poelagt. 
MAINS TRANSFORMERS, all 240V AC primary, Doelega ahown In b'acketa oar trenaformer. fl-0-6 ICOma, 0-0-6 73ma, 1243-12 SOma 78p each (18p). O-4-6-0 ISOma no mount- fog bracket 85d (20d). 12-0-12 lOOma t5p (15p). 18V WCma 65p (Mo) 12V 2 BHD £2 23 12V 4 amp C2-7i(a4p>. la-0-16VI emp£2'10(45p>. 30-0-30V 1 amp C2 76(64p). 0-12-15-20-2*- 30V tapped at 2 amp £4 M (Mp). 20-0-20V 2 amp £3 50 (Mp). 25V t 5 amp £1 45 C4Bp). 18V 1 5 amp recllfled £2 M (45p), 35V 2 amp, 2 6V 2 amp torold £2 95 (Mp). 20V 2-5 amp, £2'20 (54p). Muralft MA401L 40KM2 rec/aend Iranaducara £3-25 pair. Largo maint adenoid 251b pull 2" traval. 
U.H.F, TV Toneri, pueh button (not vsrlcap) new end boxafl £2-5Bp, Mlnialura topgla iwltchoa. SPST 8 x 5 * 7 49P, DPDT 8x7x7 Mp. DPOT c/o 12 x 11 x 9 73d. Mm. fufth to make or puih to break 16 x 16mm I5p each typa. Slider iwltchae, DPOT elandard Jp, Mln 12p, Std. c/o Mp. Rollar eclion micro awllchea 15p. 
TOOLS Small tide cuttere 8" Inaulaled hnndlae £1 Hp. Snub noeed pllera 5" Ineulated handles £1 Mo. Watchmftkere tC'ewdriver eete. 5 drlvara fn willet £1 Hp. Large malne teeter acrewdrlvere. lully Itiiultted 8" 44p. Taftt lead Jumper e«t», 10 lead* with IneulateO croccllpa each end. dlflarant colourftHp. Talephoneplckup coll. auctionlypa wlih3-5mm Jack plug Mp. 6 vpit battery etlmlnatore, 240v ec Input Ov de out at 1213mA etab/llaed re- pllCed PP3. PP6. RP7. PP9 £2 4lp. Edge COrmactore, 0 1 64 way «6p. 34 way 40p, 0 2 18 way 15p. 13 amp rubber IraJter extenelon aocXata Mp. LA1230 ad|. cor* 15mm dlam. 14rnH- IBmH, HI 0 6 tor Up. Tana head demaonedtere, 240v ac with on/off switch, straight proba £2 00, curved probe (cBiftette) £2 15p. 
TERMS: ca»h with order, (or offldnl order* from collegoe etc). Pofttago 30o unteei olhar- wlftt ehown, ovaneeft poet al con. VAT Incluelva prlcaa. S.A.E, for Hate. 

Pregreaalvt Radio, J1 Chftapelde, Liverpool L2 2DY. Tel: 0J1 231 MI2. 
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15-240 Watts! 
HYS 
Pream pi ifier 

HY30 
15 Watts 
into 8n 

HYSO 
25 Watts 
into 8n 

HYI20 
60 Watts 
into 8n 

HY200 
120 Watts 
into 8n 

HY400 
240 Watts 
into 4n 

POWER 
SUPPLIES 

The HY5 I, .!I mono hybrid ampllfler ideally suited tor all applications. All common input 
functions (mag Cartridge, tuner, 9tC) are catered for Internally. The detired function Is achieved 
either by a multi-way Switch or d i rect connection to the appropriate pins. T he Internal volume 

mounting a P.C. connector Is supplied with each pra-ampllfier. 
FEATURES: Complete pre-ampllfier In arngle pack-Mu lti -function equalization-low norse 
-Low dJ'tertlan-Hlgh overload-Two simply combined for Iter80. 
APPLICATIONS: MI-FI-Mlxers-Olsco-Gu.tar and Organ-Public address 
SPECIFICATIONS: 
INPUTS. Magnetic Pick-up 3mY; Ceramic Pick-up 30mY; Tuner 100mY; MIcroPhone 10mY ; 

'J&'/nvt 

ACTIVE TONE CONTROLS. Treble ± 12dB.t 10kHz; B ••• ± ot 100Hz. 
DISTORTION. 0·1 % at 1kHz. SignallNolse Ratio 68d8. 
OVERLOAD. 38dB on Mognetic Pick-up. SUPPLY VOLTAGE ± 16-50V. 
Prlc. £8 Z7 + 18p VAT P&P Ir ••. 
The HY30 Is an exciting New kit from I.L.P . It features a virtually Indestructible I C. with 'hart 
circuit snd thermal protection. The kit consists of I.C .. heatalnk. P.C. board. 4 19sistor8. 6 
capac ito rs, mounting kit. together with easy to loHow construction and operating instructions. 
This empl lfier i8 suited to the beginner In audio who wishes to use the most up-to-date 
technology available. 
FEATURES: Complete Kit-Low Distortion-Short, Open and Thermal to 
BUild. 
APPLICATIONS: Updating audio eqU ipment-Guitar practice ampllfler-Test ampHfler-
audio oscillator. 
SPECIFICATIONS: 
OUTPUT POWER 15W R.M .S . Into 80: DISTORTION 0 1" at 1·5W. 
INPUT SENSITIVITY SOOmV. FREQUENCY RESPONSE 10Hz-16kHz-3dB. 
SUPPLY VOLTAGE ± t8V . 
Price £627 + 71p VAT P&P tr ••. 
The HY50 lead8 I.L.P.'s total integration 8pproach to power amplifier design. The amplifier 
featu res an Integra! hea1s l nk together with the of no external co mponents . Duri ng the 
past three yeers the amp lifier has been reflned to the extent that It mUG t be one of the moat 
rel iab le and robust High fidelity modu les In the World. 
FEATURES: Low Distortion-Integral Heatslnk-Only flve connectlons-7 amp output tran-
siltors-No exter nal components 
APPLICATIONS : Med iu m Powe r HI-Fi systems-Low power dl, o-Gultar ampli fi er 
SPECIFICATIONS: INPUT SENSITIVITY SOOmV 
OUTPUT POWER 25W RMS Into 80 LOAD IMPEDANCE 4-160 DISTORTION 0 ' 04% at 25W 
at 1kHz 
SIGNAL/NOISE RATIO 75dB FREQUENCY RESPONSE 10Hz-l5kHz-3dB. 
SUPPLY VOLTAGE ± 25V SIZE 10550 25mm 
Price £1 l' + £, 02 VAT P&P free 
The HY120 la the baby of 1.L.P.'s new high power range. Designed to meet the most exacting 
requirements Incl uding load li ne and thermal protection this amplifier Sets 8 new standard In 
moduhH deSign . 
FEATURES: Very low distortion-Integral heatsink-Load l ine protection-Thermal protec-
tion-Five connectlon8-No external components 
APPLICATIONS: HI-Fi-Hlgh quality disco- Public address- Monitor amplifier-Guitar and 
organ 
SPECIFICATIONS 
INPUT SENSITIVITY 5OOmV. 
OUTPUT POWER 60W RMS Into 80 LOAD IMPEDANCE 4-160 DISTORTION 004%.t 60W 
at 1kHz 
SIGNAL/NOISE RATIO 90dB FREQUENCY RESPONSE 10Hz-45kHz- 3dB SUPPLY VOLTAGE 
±35V 
SIZE 114 50 85mm 
Prl •• £19 ·01 + £1 52 VAT P&P Ir ••• 
The HY200 now i mproved to give an output of 120 Watts has been designed 10 stand the most 
rugged conditions luch 8S disco or group while atlll retaining true HI-FI performance. 
FEATURES: Thermal shutdown- Very low distortion-Load line protection - Integral heatslnk 
-No external components 
APPLICATIONS : Hl-Fi-Oisco-Monltor-Power Slave-Industrial-Public Address 
SPECIFICATIONS 
INPUT SENSITIVITY 500mV 
OUTPUT POWER 120W RMS Into 60 LOAD IMPEDANCE4-160 DISTORTION 0 05% at 100W 
at 1kHz. 
SIGNAL/NOISE RATIO 9adB FREQUENCY RESPONSE 10Hz-45kHz- 3dB SUPPLY VOLTAGE 
±45V 
SIZE 114 50 85mm 
Prl •• £27 ·99 + £2 ·24 VAT P&P Ir ••• 
The HY400 Is I.L.P.'s "Big Daddy" of the range producing 240W Into 40 f It has been designed 
for high power disco address applications. If the ampllfler Is 10 be used et contin uous high 
power Jevels s cooling fan Is recommended. The amplifier includes a ll t he qualities of the rest 
of the family to lead the market as a true high power hl-fldelity power module. 
FEATURES: Thermal shutdown-Very low distortion-Load line protection-No external 
components . 
APPLICATIONS : Public address-Dlaco-Power sieve-Industri al 
SPECIFICATIONS 
OUTPUT POWER 240W RMS into 40 LOAD IMPEDANCE 4-160 DISTORTION 0 ," at 240W 
at 1kHz 
SIGNAL NOISE RATIO a.dB FREQUENCY RESPONSE 10Hz-45kHz- 3dB SUPPLY VOLTAGE 
±45V 
INPUT SENSITIVITY 500mV SIZE 114 100 65mm 
Prlc. £31 ·61 + £3 ,09 VAT P&P Ir.e. 
PSU36 suitable for two HY30's £8 .... plus lip VAT. PIP free. 
PSU50 suitable 10r two HY50's £e 11 plus £1 ·02 VAT. PI P frEle 
PSU10 suitable tor two HY120's £14 ·51 plus £1·17 VAT. PIP free. 
PSU90 suitab le tor one HY200 £15·11 plus £1 %1 VAT. PIP free. 
PSU180 £25 42 + £2 03 VA T. 
B1 £0 '4' + £0 ·1It VAT . 

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS 

I.L.P. ELECTRONICS LTD., CROSSLAND HOUSE, NACKINGTON CANTERBURY, KENT, CT4 7AD. 

I.L.P. ELECTRONICS LTD., 
CROSSLAND HOUSE, NACKINGTON, 
CANTERBURY, KENT, CT47AD. 
Tel: (0227) 64723. 
Regd No. 1032630. 
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Please Supply 
Total Purchase Price - --- - - ---------------
I Enclose Cheque 0 Postal Orders 0 Money Order 0 
Please debit my Access account 0 Barclaycard account 0 
Account number ----- ------------------
Name and Address ---- ------------------

Signature ---------------
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15—240 Watts! 

HY5 
Preamplifier 

HY30 
15 Watts 
into Bn 

HY50 
25 Watts 
into 8n 

HYI20 
60 Watts 
into 8n 

HY200 
120 Watts 
into 8fi 

HY400 
240 Watts 
into 4a 

POWER 
SUPPLIES 

TUs HY5 li o mono hybrid Ideally Bulled tor all BDOllcallcnB. All common Input luncllonj (mag Cart'idoe. tuner, etc) ore caterod tor Interntlly. The deal red lunctlon lm ochloved oUher by a rnuiti-y/oy awitch or ditoct connection to the B00<OD'i"te pfn». The internal volume anO lone circuits merely require connecting to ailemDl Dotenllomatora (not included). The HY5 it compatible with ell t.L.P^ power amollflere and power ^uppiiei. To ease canatrocilon and mounting a P.C. connector li supplied wllb each ote^omplltler. 
FEATURES: Complete prfl-Bmollfler in itnglB pacK—Multi-function equRllxatlon—Low noise —Low dlatortlon—Hlph ovtrload—Two limply combined for ilerao. 
APPLICATIONS : Hi-Fi—Mixers—Olsco-Gv.tar and Organ—Public oddreas 
SPECIFICATIONS: 
INPUTS- Maoneilc PicK-op 3ntVj Coramic Pick-up 30mv; Tuner lOOmV; Microphone lOmV; Auxiliary 3-1WmV; Input Impedance 4 7Kn at IkHi. 
OUTPUTS. Tape lOOmV; Wain oulpul 500mV R.M.S. ACTIVE TONE CONTROLS. Treble ± l2dB at ICkKr; Saaa ± al tOOHr. DISTORTION. 0-1% at 1kHz. Sinnal/Nolte Rallo MdB. OVERLOAD. 3adB on Mnanetlc Pick-up. SUPPLY VOLTAGE ± 1S-WV, 
Price £6 27 -f Tip VAT PtP free. 
The HY30 la an oxcltlng Naw Ht frnm I.L.P- » feature* b vlrtualfy Indoslructlble r C. with ehort circuit and therms) prolscllon. The Kll conslsla of I.C., hGatelnk, P.C. board, 4 laslstore. fl cspBcitoi&i mounting kit. together with easy to lolrow construction and opB'otlng instrucliona. This amplifier la Idealty suited to the beginner In audio who wishes to use fhe moal up-lo-dBte technology nvaliBble, 
FEATURES: Complete Kit—Low Dlilortlon—Short, Open and Thermal ProteCHan—Ealy to Build. 
APPLICATIONS; Updating audio eculomont—Guitar practice ampfifJer—-Tesi amplifier— audio oscillator. 
SPECIFICATIONS: OUTPUT POWER 15WR M.S.lnloSLT; DISTORTION 0 1% alt -5W. INPUT SENSITIVITY 500mV. FREQUENCY RESPONSE lOHMQkHi-.ldB. SUPPLY VOLTAGE ± lav. 
P»le« £« J7 + 7lp VAT PAP free. 
The HY50 laada I.L.P.'s tola! Inteorallon appignCh to power amptlfiBr design. The amplifier feature* an Integral heatsiok logethei wllh lha simplicity of no eiternal componente. Dun ng Ihe poai throe yeora (he Bmollfler has been refined to the exlertt that 'I mual be one ol the meet reliable and robusl High Fidelity module* In the World. 
FEATURES: Low Distortion—Integral Healslnk—Only five connectionb—T amp oulpul tran- elalpr*—No exlernal COrnponenls 
APPLICATIONS: Medium Power HI-FI ayalem*—Low power d1> o—Guitar amplifier 
SPECIFICATIONS: INPUT SENSITIVITY SOOmV OUTPUT POWER 25W RMS Into SD LOAD IMPEDANCE 4-160 DISTORTION 0 04% «t 25W at IHHt SIGNAL/NOISE RATIO 75dB FREQUENCY RESPONSE 10H7-45kHL —3dB. SUPPLY VOLTAGE ± 25V SIZE IDS 50 26mm 
Prlca £1 IS + £i 02 VAT PAP froe 
The HY1Z0 la the baby of J.L.P.'a now high power range, Dealgned to mael the moel exacting requlremenis tncludlng load lire and thormBi proteciion this amplifier seis a new etandard in modulsr design- 
FEATURES: Vyry low dlBtorllon—Integral heQlslnk,—Load line pratecllon—Thermal protec- tion—.five cohnecllona—No external comr>oh«hlB 
APPLfC ATtONS: Hi-Fi—High quality disco—Public address—Monitor amplifier—Gullet and organ 
SPECIFICATIONS INPUT SENSITIVITY JOOmV- 
OUTPUT POWER MW RMS Into 80 LOAD IMPEDANCE 4-160 DISTORTION 0 04%ate0W ot IkH? SIGNAUNOISE RATIO MdB FREQUENCY RESPONSE 10Hr-45kHj-. 3dB SUPPLY VOLTAGE J-25V SIZE 114 50 B5mm 
PHce £11 01 + £1 J2 VAT RAP free. 
The HY2O0 now Improved to give an oulpyt of T20 Watts has been designed to Blend the moir rugged condition* tuch o» dlaco or group while atill retaining true Hi-Fi performance. 
FEATURES; Thermal »hutdown—Very low distortion—Load line prolectlon—Integral heot#lr>k —No external comoonent* 
APPLtCATIONS* Hl*FI—DibCo—Monitor—Powsr ilBve—lndustrlfll—Public Address 
SPEOFICATI ONfi INPUT SENSITIVITY hOOmV OUTPUT POWER 120W RMSlntoSO LOAD IMPEDANCEd-ifln DISTORTIONO 05%flt100W at IhHz. SlGNALfNOISE RATIO WdB FREQUENCY RESPONSE 10H7-45kHx- 3dB SUPPLY VOLTAGE ±45V SIZE 114 5085mm 
Price £27 9& + £2 24 VAT PAP free. 
Tha HYiOOia I.L.P.'* "Bio Daddy" ot tha range nroduclng 240W Jnlo 4fll U has huen designed for high power disco eddtgen aoDl'cBHons. K ih* Rmplltier li to be used at conllnuous hiqh power levels n cooling ten h recommended. Tha amplifier include* atl ihe Qualities of Ihe real of the family 10 lead the markol as a true high power hl-fldellly power module. 
FEATURES: Tharmal shutdown—Very low dlelortlon—Load line prolectlOh—No external COmpgnanta, 
APPLICATIONS: Public address—D(»co—Power alave—Industrial 
SPECIFICATIONS OUTPUT POWER 240W RMS Into 4 0 LOAD IMPEDANCE 4-160 DISTORTIONO 1%BlZ40W at I kHz SIGNAL NOISE RATIO fl4dB FREQUENCY RESPONSE V0Hz-45kMz-3d9 SUPPLY VOLTAGE ±45V INPUT SENSITIVITY 500mV SIZE 114 lOOSSmm 
Prlc* £38 61 + £3 » VAT PAP fr»*. 
PSU36 suitable for two MYM'B « 44 plus It p VAT. P/P I r«e. PSU50 auitftble for two HYSO'a £6 H plus £1 -M VAT, P/P free PSU70 Bultahlo for two HYISO's £14-51 plus £117 VAt. PfP free. PSUM Bullable lor one HY200 £15 19 clus £1 21 VAT. P/P free. PSU10O £25 42 4- £2 M VAT. B1 £6 4< + £0 M VAT. 

TWO rEARS' GUARANTEE ON AIL OUR PRODUCTS 

1 

I.L.P. ELECTRONICS LTD., CROSSLAND HOUSE, NACKINGTON CANTERBURY, KENT, CT4 TAD. 

LLP. ELECTRONICS LTD., 

CROSSLAND HOUSE, NACKINGTON, 

CANTERBURY, KENT, CT4 TAD. 
Tel; (0227) 64723. 
ReSd No. 1032330. 

Please Supply  
Total Purchase Price  
I Enclose Cheque O Postal Orders □ Money Order O 
Please debit my Access account □ Barclaycard account □ 
Account number      —■—   — 
Name and Address  

Signature  
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WIRE WRAPPING CENTRE 
WIRE·WRAPPING TOOL 

posItive indexing. anti-
overwrapping device. 

A For AWG 30 BW-630 
For AWG 26·28 BW·2628 

DIPIIC EXTRACTOR 
TOOL £1.19 
Tne EX·l ExtrlCtor is 
IdUlly suited for hobby 
."thuslnt or lab engineer. 

extract all LSI, MSI ,nd 
SSI devices of from 8 to 
24 pins. 
Extractor Tool EX-I. nDIP/lC INSERTION 

TOOL WITH PIN 
STRAIGHTENER 

£279 

IINS-14161 

DISTRIBUTION STRIPS 
Breold. boarc:lin9 building 
blockl with universal 
matrices of solde,less 
plug·in tlepolnts, 
• Facllltlte quick, 

lold.rless circuit 
and check-out on 
unlv.rul .1")( .1" matrix. 

• Are offered In ten 
configurations. 

• Accept all components 
with leadS up to .032" 
diameter. 

• Requlr. no special 
cords. 

Saa US at 
BREAD BOARD '78 
21st.25th NDVBmber. 
SeymDur Hall, London 

Stand Nos. AS-A6 

@ 31N 1 WIRE DISPENSER 
..... New wire dispenser cuts l and strips three different 

colours of wire. Quick and 
easy to use pocket size. 

'" Wire Size: 30 AWG. !- 50 ft. Red, Blue, White 
Kynar insulated. £4.07 

WIRE·WRAPPING KIT 
Contains: Hobby Wrap 
Tool WSU-30 M, Wire 

Hobby Board H-peB-I, 
DIP/IC Insertion Tool 
INS-1416 and DIP/le 
Extractor Tool EX-I. 

I I WK-4B I 
. Kit . (Blue) . 

£19.22 

HOllY WRAP TOOL 
n;==--.------. 

AWG Kg on .025 (0.63mm) 
Squlr. Polt . 
A£l4.74 

OK PLIERS AND 
CUTTERS 
UNIVERSAL CUTTER 
Cuts everything. Lelther. 

blades 
Just one of the range of 
high quality pliers, cutters, 
tweezers and screwdrivers. 

IC TEST CLIPS £2.97 
FOR DUAL·IN-LlNE 
PACKAGES 
• Provide full IccelS to 

Integrated circuit DIP 
leads. 

• DIP's damage 

• Available In sizes to 
accommodate III DIP's; 
TC-14 flh 14-plo DIP's 
etc. 

DIP SOCKET 
DUal·in-line package. 3 
level Wire-wrapping, 
phosphor bronze contact, 
tin inlay finish pins .025 

B BAMBER ELECTRONICS Dept. P.W.5 STATION ROAD. LlTILEPORT, CAMBS., CB6 1QE 
, Telephone: ELY (0353) 860185 (2 lines) Tuesday to Saturday 

OSMOR tOY REED RELAY COILS 11\ ohll1 
coli) to flt i" reeds (not 8upplied)2 for SOp. 
HF CHOKES wound on i" x 1" long ferrlte. _ 
4 for 500. 
VHF CHOKES wound on tubular 
ferrltes. 5 for .Op. 
DUAL TOil HEATSINKS I" • l" x 1" 
with clamps. 3 for SOp. 

MAINS TESTER SCREWDRIVERS 100 
to 500V. Standard size SOp.lprnf' 70p. 
RADIO PLIERS 5t" £1·10. ft" £2-10. 
DIAGONAL SIDE CUTTERS Br £2·20. 
SMALL SIDE CUTTERS LJ2. Standard 
£4·00. LJ7 (with wire holdlnA device) £4·50. 
MINIATURE FILE SETS. Set ot B £2·%0. 
TAP AND DIE SETS (18 .'ece) contoln 1 
• ach ot O. 2, 4, 6, 8. BA SIZES In D) ... Plug 
Taps, TnDer Taps + American type tap 
wrench, Ttypetapwr'ch, Die Holder £t2·50. 
LARGE ELECTROLYTIC PACKS. Con· 
taln range of larqe electrolytic capacitor., 
low and high voltape types, over 40 pieces , 
£310 per pack (+12t% VAT). 
Sllder Switches. 2 pole make and break (or 
can be uled as1 Dole chanQe-over by linking 
the two centre pins), 4 for SOp. 

A NEW RANGE OF QUALITY BDXEB & 
INSTRUMENT CASEI. 
Aluminium Bou. with lid •• 
AB10 5* x 4 x It 
AB13 8 x 4 x 2 
AB14 7 x 5 x 2t 
AB1S 6 x 6 x 3 
ABle 10 x 7 x 3 
AI17 10 x 4* x 3 
AI2S B x 4 x 3 
Vinyl Coated Instrument Case' 

75p 
£1·00 
£1·25 
£1·51 
£1·75 
£1 so 
£1·25 

light Blue tops and plain lower sections. 
Very smart finish 
WBI 5 x 2t x 2* 7Sp 
WB2 B x 4t x It £1·35 
WB3 8 x 5 x 2 £1·1. 
WB4 9 x Sf x 2t £2 00 WB5 11 x 8 x 3 £2 25 
WBG 11 x 7 x 3t £2·50 
WB7 12 x 8 x 5 £2 IS 
WB853 8 x 5t x 3 £2·25 
MAINS TRANSFORMERS. Type 15/300 
240V Input.15V al300IT'A outpul.£I·50 each. 
MAINS TRANBFORMERS. Type 45/100. 
240, 220,110, OV Input 45V at 100mA output, 
£t SO eac.h 

PLEASE ADD 8/,0 VAT UNLESS OTHERWISE STATED 
A NEW RANGE OF SPEAKERI & 
CABINETS. BRAND NEW & BOXED. 
AT IARGAIN PRICES. 
CFLESTION I' x 5" ELlPTICAL 
SPEAKERS. 20 ohm, 3 wait. raled. £1·50 
f'ach + 121% VAT. 
TYPE L2 TRIANGULAR CORNER CAll. 
NETS. Smart woodgraln Formica type finish 
with nylon grille. Overall height '23" x 12" 
wide. Contain three 15 ohm 61" x 4" Full 
range speaksrs 10 parallel + 100V line 
transformer (easily disconnected for S ohm 
oDeratlon). £7·50 each (or 2 for £14'00) + 
121% VAT. 
TYPE M704 CEILING SPEAKERS. White 
plastic fascia 10" square, for recess mounting 
Into ceiling, with a" dla. 15 ohm full range 
soeaker. Sorry sold out. 
TYPE L4 PORTABLE SPEAKER CABI. 
NET. Smart woodgraln Formica type finish 
with nylon grille, 15" high x 14" wide x 7" 
deep (tapering), Containing 10" round, 1S 
ohm full range soeaker + 100V line 
former, £7-10 each + 121 VAT. 
DECIMAL KEYBOARDS, pressure sen-
sitive type, when pressed contacts go from 
O/C to approx. 25 ohms. Switches only, no 
encoders. Size approx. 3" x 3", with large 
SQuare touch plates. 0-9 + Clear, A, B, 
Dual Watch, and spare. Few only, £200 
while stocks last. 
TYPE 107. FULL RANGE BPEAKER, 10" 
dla, 15 ohm. £5·00 each (or 2 tor £9·00) + 
121% VAT. 
SEMICONDUCTORS 
BSX20 (VHf Osc/Mult). 3 for SOp. 
BCI08 (m.tal can), 4 tor sOp. 
PICI08 (pla.tlc BC108). 5 tor 5Op. 
BFY51 Trantlators. 4 for lOp. 
BCY72 TranSistors ... for SOp. 
PNP audio type T05 Transistors, 12 for 21p 
IFI52 (UHF a",p/lT'l •• r). 3 tor SOp. 
2N3819 fpl., 3 tor lOp. 
BCI48 NPN SILICON, 4 tor SOP. 
BC1S8 PNP SILICON. 4 tor 50p. 
lAY 31 Signal Dlod.s. 10 tor 3Sp. 
IN4148 (lN914) 10 tor 25p. 
BCI07 (Melal con) 4 tor Hp. 
SCRs 4CO" at SA, stud type, 2 for £t 00. 
TIP2955 Silicon PNP power translator, 60V at 

15A, 90 Watts, flet pack type. 2 tor £1·50. 
GERMANIUM DIODES, appro. 30 tor Hp. 
741CG op amps by RCA, 4 __ _ 
RED LED IM· ) 5 1 70 

SPEAKER CABINET TYPE MUI. White 
matt finish wood cabinet with white sprayed 
cloth grille, 9" x 9" x 4i" deep, containing 
Si" dla, 15 ohm full range speaker, with 100V 
line transformer. £4 -SO each or 2 for £I GO + 121% VAT 
I·TRACK CARTRIDGE PLAYER UNITS. 
with Internal mains psu and 25 watt mono 
amplifier (100V line). To play standard 
8-track cartridges. All contained in a smart 
veneered wood cabinet, size approx. 14" 
wide x Si" high . 11" deep. Supplied with 
circuits. Brand new and boxed. SPECIAL 
OFFER £35 00 each. + 12,% VAT. 
VIDICON SCAN COILS (TranBlllor Iype, 
but no data) complete with vldlcon base 
el 50 each. Brand New. 
IC TEST CLIPS. clip over IC while Bill I 
soldered to pcb or In socket. Gold-plated 
pins, Ideal for experimenters or service 
englne.rs. 28 pin OIL £1 75,40 pin DILU·OO. 
Or save by buying one of each for £3'50 
GLASS lEAD FEEDTHROUGH INSU· 
LATORS. Solder-In type, overall dla 
approx 5'T1m, Pack of approx. 50 for SOp. 
DIE·CAST ALUMINIUM IDXES 
Send for Latest Price list. 
PLASTIC PROJECT BOXES wllh ICrBW 
on lids (In black ABS) with bralllnlerta. 
Type NB1 approx 31n x 2iln x 1 In Up each 
TypeN82approx3}ln x 2fln x 1 InUpe.ch 
Type NB3approx t,.ln x 3il" x 1 In'Spaach 

Insulator sets, 10 for SOp--
PLUGS AND SOCKETS 
BNC PIURS, new SOp each. 
N·Type PlugB 50 ohm. lOp .ach, 3 tor £1·50. 
PL259 Plugs (PTFE) brand new, packed with 
reducers, l5p eacl". 
S023D Socket. (P ,.fE). brand new (4·hole 
tlxlng type) lOp each. 
SOLDER 
dard Model. £5'50. Skirted Model £1. Spare 
Nozzl •• lOp each. 
NEW MARKSMAN RANGE OF SOLDER. 
ING IRONS. 
SI40D 40W 240V £4 50. 
SI25DK 2SW 240V + bit, etc .• KIT £5 30. 
BENCH STAND l111lth spring and sponge for 
Marksman Irons I. Z -_ O. 
Sp.re bit. MU(ter 15W) lOp, MT5(tor25W 
5Op. MTtO (tor 40WI 55p. 
ALL PRICES t. VAT 

TCPZ TEMPERATURE CONTROLLED 
IRON. 
Temperature controlled Iron and PSU. £30+ 
VAT!£2·40). 
SPARE TIPS 
Type CC single flat. Type K double flat flne 
tip, Type P, very flne tip £1'50 each +VAT 
(8p). MOST SPARES AVAILABLE. 

WELI,ER SOLDERING IRONS 
EXPERT. Bullt·ln·spotllght IlIum)nate. 
work. Pistol grip with fingertip trigger. High 
efficiency copper soldering tip 
EXPERT SOLDER GUN 11000 £12 10. 
EXPERT SOLDER GUN KIT (Bpare bits, 
ca.e, etc.) £15-00. Spare bits .fOp pair. 
MIXED COMPONENT PACKS, contain • 
Ing resistors, capacitors, pots, etc. All new. 
Hundreds of Items. £2 per pack, while stocks 
last. 
BSR AUTOCHANGE RECORD PLAYER 
DECKS with cue device, 33·45·78RPM, 
for 7", 10", 12" records. Fitted with SC12M 
Stereo CE'ramlc cartrldlle and styli, Brand 
new £14'00 + 12t% VAT _ 
GARR"RD AUTOCHANGE RECORD 
PLAYER DECKS. Model 8·300, with cue 
device, r.p.m., for 7", 10", 12" 
records. Fitted with KS41B Stereo Cera",lc 
cartridge and styli Brand new £11 00 + 12i% 
V AT. Pleae note, record dpcks Bent by 
Roadllne, allow 14 days for delivery. 

FULL OF BERNARDB/BABANI 
ELECTRONICS lOOKS IN STOCK. 
S.A.E. FOR LIST. 

BARGAIN PACK OF LOW VOLTAGE 
ELECTROLYTIC CAPACITDRI. Up 10 
SOV working. Seatronlc Manufacture. Approx 
lOO. £1·" per pack + 12t% VAT. 
Dub'ller Electrolvtlcs, SOIlF, 450V 12 for SOp. 
Dublller Electrolytlcl, lOOI'F. 275V, 2 tor SOp. 
PI.f!os!!Jflv Electrolytic., 470uF. e3V, 3 for SOp. 
TCC Electrolyllc •• 10001'f. 30V. 3 tor lOp. 
Dub'ller Electrolytlcs, 5000uF, 35V, sap each. 
Dublller Electrolytlca, 5000IJ.F, 50V, lOp each 
ITT ElectrolytlcB. 88ool'f. 25V. hlrh grade 
screw termlnels, with mounting clips, SOP 
each. 
PLEABE ADD IZt% VAT TD ALL 
CAPACITORS 

Terms of BUSiness CASH WITH ORDER MINIMUM ORDER £2 ALL PRICES INCLUDE POST ,\ PACKING UK ONL YI SAE ... 111 ALL ENOG FI'ES 
Ple3SP PLEASE ADD VAT AS SHOWN ALL GOODS IN STOCK DESPATCHED BY RETURN CALLERS BI APPOINTMENT ONL \ 
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WIRE WRAPPING CENTRE 

MODBV WRAP 
Medal BW 630 

JUticry Wlrs- Wrapplng Tdol 
comole'® with ait 
anO Slwva. 

VVIRF-WRAPPING TOOL Fot .026" (Q.fiTrnml tq. po»l "MODIFlEO" wtflp. Dot>\lve Inditxir)?. ant<- oveiwrdDOtng devlca. 
A For AWO 30 
e| For AW<;~?6-2a 

3 IN t WIRE DISPENSER N«w wlm dlt0«n1ar Cut« and fthpi ttiraa dKfaiaot Colours of wire, Quick end easy to use pocket si>a. Wire Size: 30 AWC. 50 ft. Red. Blue, WPita 3136 
€346 

DIP/IC EXTRACTOR 
TOOL C1.19 The EX-1 C«tr#ctor <t Ideally Suited for hoOby enlhuslfsi o; Ub enoineet. raaturlng one piece iprlnfi steel comlrurtlort. i| will extrect all LSI, M$l and SSI devices of from A to 

OK PLIERS AND 
CUTTERS 
UNIVERSAL CUTTER Cuts everything. Leather, wire, plastic, tln-ple(«. cardboard. Slatnlass ttael blades Jult aha of lha range of high quality pllars, cutters, tweazars and screwdrtvert. 

IC TEST CLIPS £2g7 

FOR DUAL-lff LINE 
PACKAO16 ■ Provide tup accasi to integrated circuit DIP leads. 

® Available in sizes to accommodate all QIPV. TC-14 fits 14-iiln OlP'i 

0. 

ITIA WIRE-WRAPPING KIT Contains- HQDbV Wrap Tool WSI I- 10 M. Wlra u ; .AJ 
Dispenser woao-n. (2] 14 Clip's. f21 Ift nip's 14 Clip's, (2) Ifc nip's. NObDy Board H-PC9T DIP/IC Insertion Tool 1.. INS-1416 and OlP/IC Exlractor Tool CX-l. Solve probe attachment problems. 
f-saiiailfm - simplify prutoU'pe end production teStlrig, field 24 pins. bxtraclm Tool EX I- Q 

service work, and quality control. 

DIP SOCKET Dual-In line package. 3 level wire wrapping, phosphor bronze Contact irn Inlay finish pins .026 fO.Gammt jQ.. .100 (2.S4mmJ centra spacing 

ss 

i 
s 

lb Pin Dip socket 
tm li-ilf 

mm HO08Y WRAP TOOL 
Him ■tegular . Wrap A 
rcmc 

TERMINAL AND 
DISTRIBUTION STRIPS □ read boarding building block* wHn universal mair leas of soider'aW plug-In tlepolnls. e FaClUtat* quick, ipldorless circuit bu'ld-uo end check-out on universal .1" x .I" matrlw. 

» Are oirerea in ten configurations. 
• Accept Hi comporsent* wllh leads up to .032" diameter, e Require ho special patch co'd*. 

wire-wrapping, stripping, unwrapping tool for AWG tiij an .023 |0.63mm) Square Post. • Includes inleoral non- I . shontng instant mounting I AC4.74 B E5X)7 

OK /Hachine&Tool U.K. DISTRIBUTORS' 

48aThP Avenue Soii'hampton SOI 2SY WANTED*** 
7elephoneSoulhampton(0703)38966 7 Tele*477222 CablegramOKMAC 

B. BAMBER ELECTRONICS 
Dept. P.W.5 STATION ROAD, LITaEPORT, CAMBS.. CB6 1QE 
Telephone; ELY (0353) 860185 (2 lines) Tuesday lo Saturday 

OSMOR tlV REED RELAY COILS Ik ohm coil) to fit reqde (not •uppllod)21or Mp. 
MF CHOKES wound on J" k r Jonuterrltei 4 for Mn. VHf CHOKES wound cn 6-hole tubu'ar leffllea, 5 for 400. DUAL TOll HEAT8INK8 1" - i" x I* with 6Cf«w-ln clampa. 3 for 58p. 
MAINS TiSTER SCREWDRIVERS 100 lo 500V. Stonderd elze 5#p. Lzrne 7Dp. RADIO PLIERS ST 19. ti" €7 (9. 
OIAQONAL SIDE CUTTERS Of" £2-24. SMALL SIDE CUTTIR8 LJ2, Slendard £4 00. LJ7 (wllh wire holdlnq davlc®) £4 SO. 
MINIATURE FILE SETS. Set ol 0 «2 29. 
TAP AND DIE BETS {18 olecc) contnln 1 fach Of 0, 2. 4. 9, B. BA SIZES In Ole>, Plup Tfloa, Taner Tnpi + American fyoa lap vrronch, T type tepwf'ch. Die Holder £T2-SO. 
LARQE ELECTROLYTIC PACKB. Con- leln renpe of lerqe electrolytic cbpacilon, low and hloh voltao® tvooa, over 40 piece*. £3 H pof pack <+12^VAT).  
Slider Swllchaa. 8 poj* rr-oke and breok (or con be ueed ee 1 cola chenn^-Ovei by linking the two cenlro pint), 4 for 89p. 
A NEW RANGE OF QUALITY BOXES « 1NBTRUMINT CASES. Aluminium Boxee with Hdi. ABIQ 54 x 4 x 14 75^ AB13 8x4x2 £1-00 ABU 7 x 8 x 24 £1 '23 AB15 8x8x3 £1 M AB16 10 x 7 X 3 £1-75 ABIT 10 x 44 X 3 £1 M AB28 8 x 4 x a  evas 
Vinyl Car-led Inelrument Case® Light Blue lopa «nd plain lower eectlone. Very amert flnlah WB1 6 x 2+ x 24 75p WB2 8 x 44 x21 £133 WB3 8x5x2 £1 '18 WBJ 0 x 54 x 24 £2» WB5 11 x #4 x 3 £2 25 WB8 11 x 74 x 3i £2-59 
WB7 . 12 x 94 x 64 £2 B5 WB853 8 > Sj v 34 £2 2$ 
MAINS TRANSFORMERS. Type 15/300 240V input. 15V ftl3Wrr A output .£1 56 eech. MAINS TRANSFORMERS- Type 45/100. 240. 220, 110, 0V Inpul 45V al lOCmA Output. £t 58 each 

PLEASE ADD 8y0 VAT UNLESS OTHERWISE STATED 
A NEW RANGE OF SPEAKERS £ CABINETS. BRAND NEW « BOXED. AT BARGAIN PRICES. 
C^LESTION r X 5" ELIPTICAL SPEAKERS, 20 ohm. 3 watte rated, £1 50 p«ch + 121% VAT. TYPE L2 TRIANGULAR CORNER CABF. NETS. Smart woodOraln fptmice Ivdb flnleh with nylon flfllla. Overall height-ZJ" x 12" wide. Conloln three 15 ohm 54" x 4" Full ranpe Bpenkere in parallel + 100V Una tranelormer (oaally disconnocied lor 5 ohm oneratlon). £7-50 eech (or 2 for £14-00) + VAT. TYPE M704 CEILING SPEAKERS. While plaallCiaaclalO"square, for racasa mounting Into celling, wllh 8" die- 15 ohm lull range acesker, Sorry told out. TYPE L4 PORTABLE SPEAKER CABI- NET, Smart woodpraln Formica typa flnleh with nylon grille, 15" high x 14" wide ' 7" deap (laporlng). Containing 10' round, 15 ohm full range soeaher + 100V fine UanS- formar, £7 80 each + 121 VAT. DECIMAL KEYBOARbs, or©i®ure een- ellive type, whan pressed contacla go from O/C to appro*. 25 ohmg. Switches only, no encoders. Size appro*. 3" x 3", wllh iarqe eguara touch plates. 0-8 4- Clear, A, B, Dual Walch, and ipafe. Few only, C2 99 while atocki last, TYPE 1071 FULL RANGE SPEAKER, 10" dla, 15 ohm, tS OO each (or 2 lor £0 00) + 121/^ VAT.   

SEMICONDUCTORS SSXM (VHF Obc'MuIIJ. 3 for 50p. BClOfl (metal can), 4 for 50p. P6C1O0 (olbellc BC109). 6 for SOp. BFYfli Tranikelore. 4 lor i9p. BCV72 Trensietors. 4 for BCp. PNP audio type TOS Translalora, 12 for 25p BF152 (UHF arrp/miier). 3 lot 59p. 2N3819 Fft., 3 for f5p. BC148 NPN SILICON, 4 forJOp. BC158 PNP SILICON, A for 59p. BAY 31 Signal Dlodea, 10 tor35p. IN4148 (IN914) 10 lor Z5p. BC107 (Mafal ccn) 4 for 89p. SCffs 4C0 7 el 3A, «lud typo, 8 lor £1 01. TIPZWS Silicon PNP power tranaietor, MV al ISA, 00 Watts, Flol peck type, 2 for £1 89. GERMANIUM DIODES, appro* 30 For Mp. 
74fCG op empe by RCA, 4 lor £1. 
RED LED* (Win tfuO) 3 for 1Q 

SPEAKER CABINET TYPE MUI, White matt finish wood cabinet with white sprayed cloth ortlle, 9" * 9" > 4}" deep, containing Ci" dla, 15 ohm lull runga apeakar, wllh IMV line tranaformar, £4-50 each or 2 lor £8 99 + m% VAT l-TRACK CARTRIDGE PLAYER UNITS, wllh internal mains psu and 25 watt mono ampllHar (100V line). To play standard B-track cerlridges. All Contolned In a amart veneered wood cabinet, size appro*. 14" wide x si" high - 11" daop. Supplied wllh clfdulte- Brand new and boxed. SPECIAL OFFER £35 09 each. ^ 12^ VAT. 
VIDICON "SCAN COILS (Tranafelor typa, but no dots) complete with vidlcon ba®e £4 50 each. Brand New.  
IC TF8T CLIPS, Clip over IC while still soldered lo peb or In socket. Gold-plslod pins, ideal for e»Dorlmenier« or service engineers. 28 pin DlL £1 75, 40 pin OIL £2-90. Or save by buying one of each for £3'M GLASS BEAD FEEOTHROUGH FNSU* LATORS. Solder-In type, overall dla appro* 5m/n. Pack ot appfon. 50 Iqt 50p. 
DIE-CAST ALUMINIUM BOXES Send (or UteH Price Li®t.  
PLASTIC PROJECT BOXES with acrpw on tide (in block ABSJ with braee inearU. Type N01 epprox 3ln * 24ln x 14ln4Jo each Type NB2 Spproi34ln x 2»ln xUPn If peach Type NSJapprox lyln x 34ln x Ifin 15p each 
T03 tfanHetor ineulator ■eta, IQJor tdp 
PLUGS AND SOCKETS 6NC Plug*, new 30p each. N-Typa Plugs 50 ohm, <0p each, 3 for £1 59. PL259 Plugs (PTFE) brand new, packed with ■educers,7Sp aach, 80239 Sockets (Pl FE), brand new t4-holo fixing type) IQp each. 
SOLDER SUCKERS (Plunger lype) Slan- dard Model.CS 50. Skirled Model El, Spare Nozzles Hp each  
NEW MARKSMAN RANGE OF SOLDER- ING IRONS. S140D 40W240V £4 58. S1250K 25W 240V + bits etc., KIT £3 39. BENCH STAND with spring and sporge (or Marksman Irons 4 I " 9- Spate bits MTfl (fcr 1BW) lOp, MT5 (lor 25W 59 p. MT16 (for 40W) 55 p. ALL PRICES i I,. VAT. 

TCPJ TEMPERATURE CONTROLLED IRON. Temperatura cgnfrolled Iron and PSU, £39 + VAT (£2 40). SPARE TIPS Typo CC Single flal. Typa K double flat fine Up. Type P. very fine tip £t -59 each + VAT (gp). Mosr spares AVAfi4aL£ 
WELLER SOLDERING IRONS EXPERT. Bullt-ln-epollighl Illuminates work. Pistol grip with flngerllp IrlDger. High efficiency copper nolderlng tip 
EXPERT SOLDER GUN 9199D £12 10. 
EXPERT SOLDER GUN KIT (spare bits. ca®e. etc.) £15 98. Spare bus 49p pair. 
MIXED COMPONENT PACKS, contaln- Ing rPBlston, capadtore, pola, etc. All new. Hundred! of Iteme- £2 per pack, while atocks 
(jet.  
OSR AUTOCHANGE RECORD PLAYER DECKS wllh cue device, 33-45-78RPM. (or 7", Id". 12" records. Fitted wllh SCT2M Stereo Cframlc cartridae and styll. Brand new £14 09 + 12|% VAT 
GARRARD AUTOCHANGE RECORD PLAYER DECKS. Model 6 300. with cue device. 33-45-78 r.p.m., for 7". 10", 1?" records. Fitted with KS4ie Stereo Ceramic cartridge and etyll Brand new £11 99 + I2i% 
VAT Pleao note, record dicks aant by Roadtlne. allow 14 days for delivery. 
FULL RANG* OF BFRNAR08/BA1ANF ELECTRONICS BOOKS IN STOCK S.A.E. FOB LIST  
VARICAP TUNERS Mulfard type ELCI043 03. Brand New, £5 00 + 124% VAT. 
BARGAIN PACK OF LOW VOLTAGE ELECTROLYTIC CAPACITORS. Up lo 50V work'nQ. SeatronfcManuraelura. Appro* 100.£1 59 par peck + 12i% VAT,  
Dub'Mer Eledrotylfcs. 50»iF. 450V. 2 for 50p. Dublllar Ereclrotyllca, lOOfiF, 275V. 2 for 8Cp. Pl-a®ev Eiectrolyllca. 470«F, 43V, 3 for 50p. TCC EJactrolytfca, lOOO^F. 30V. 3 for Wp. , DubMler Electrolytlcs,SOOQuF, 35V. S9p each. I Dublller Electrolyllca, SOOO^F, 50V, Ifip each ITT EleClroHlfca. 6600MF, 25V. htnh grade ■crew termlrials. with mounllhg clfpt, 58p each, 
PLEASE ADD 1245i VAT TO ALL CAPACITOHS^  

Terms of Business CASH WITH ORDER MINIMUM ORDER C2, ALL PRICES INCLUDE POSE S PACKING UK ONLYI SAE iv'/i Titt ENOb PIES \ 
PleasP PLEASE ADD VAT AS SHOWN, ALL GOODS IN STOCK DESPATCHED BY RETURN CALLERS V/ELCOVE 8V APPOINTMENT ONL V 
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ONCE UPON A TIME, a manufacturer's stamp on an le was an indication of almost total 
product reliability. But 8S complexities have multiplied, and pricel have become 
competetive . the delineation between 100% functional and 95% functional ICs has got a 
lot len elsa!. But now more than eyer, you cannot afford towutetime find effort on 
anything less than the very best· $0 at the OSTS, we have a strIct policy to supply parts 
or-Iy from 8S9000 approved sources No nondescript clearance lines of dubious pedigree, 
only the very best. If you are a deSigner, or simply a keen hobbyist, you may buy from 
the OSTS with totel confidence. 

From the Worlds leading radio 
innouution SDune: 
On this side of the page, we offer you the leading products from the world 01 wireless" W. 
are continually reviewing and addlflg to our range. and this month we feature some of the 
more significant additions to our range" All available in depth, "nd usually ex "stock \00 I 

As you may Already know, we make 8 point of backing our products With Et)(tensivsil1b 
and technical facilities; so next time you want to buy your components, ask what support Moving Coil Meters Coils& Filters by TOKO your pre,ent supplier can offer and if it comes fromBS9000 sourc6s ...... we look forward 

Atter a period of relative price stability. 
please note that some prices are increased-
as a direct result of the failure of £ VtH1US 
nronger trading currencies. (Mainly Yenl 

to supplYing you ! I 
Please note that OSTS prices exclude VA r at 8% throughout thiS side of the page. Most 
Imbit items are at 12'4% except those marked· Please keep orders separately totalled, 
although a single combined payment, and 25p postage charge, will be suffiCient. 

Ambit offers a very WIde range of low cost 
meters, together with the Unique 'Meter 
Made' scale system for professional grade 
$cllIle customizing: 

7 & 10mm I FTs for AM/FM· 1000, es 
455/470kHl types. o! appcns 30" 
10.7MHz 33p 

900 14x31 mm internal 12v 250p 
920 30x50mm from behind 275p lD4DDD EmOS mi[fOmOfket 

4000 I7p 4059 
4001 I7p 4060 
4002 17, 4063 
4006 100p 4066 
4007 lBp 4067 
4008 80p 4068 
4009 5Bp 4069 
4010 58p 4070 
4011 17p 4071 
4012 17p 4072 
4013 55D 4073 
4016 51p 4075 
4017 I 80p 4076 
4018 BOp 4077 
4019 50p 4078 
4020 93p 40BI 
4021 82p 4082 
4012 

I 
90p 4OB5 

4023 I7p 4086 
4024 

I 
76p 4009 

4025 I7p 4093 
4026 I SOp 4094 
4027 S5p 4096 
4028 72p 4097 
4019 lOOp 4098 
4030 58p 4099 
4031 250p 4160 
4032 lOOp 4161 
4033 1450 4162 
4034 100p 4163 
4035 120p 4174 I 4036 250p 4175 
4037 1000 4194 
4038 105p 4501 
4039 250p 4502 
4040 83p 4503 
4041 9Qp 4506 
4042 85p 4507 
4043 85p 4508 
4()44 80p 4510 
4()45 1500 4511 
4046 1300 4512 
4047 990 4513 
4048 50p 4514 
4049 55p 4515 
4050 55p 4516 
4051 65p 4517 
4052 5Sp 4518 

563p 
11 So 
100p 
53p 

40ap 
15p 
10p 
10p 
10p 
20p 
20p 
10p 
90p 
20p 
20p 
20p 
2()p 
81p 
82p 

150p 
50p 

190p 
105p 
37'2p 
llQp 
1220 
90p 
90p 
90p 
90p 

l04p 
95p 
95p 
13p 
91p 
69p 
51p 
55p 

248p 
99p 

149p 
98p 

200p 
260p 
JOOP 
125p 
382p 
103p 

Short Wave Coils sets 6800nries 8216 £225 2114 £10 930 36x63mm internal12v 375p N 33 
8224 (4 2708 no 55 940 twin 35x45mm from behind 350p ea p 

4528 102p g 25 Deyolopment 950 55x45mm from behind 300p A h 10 

6B50P (675 £5.40 MEK6800 iig 
4531 14 1p MEMORI ES Signetlcs and many others available 111 quantity for OEMs Molded VH F coi!.s full calalogue 15p 

7i I-S_A_E_fo_'_fU_II_,_,"_,e_d_e_re_d_' o_,_,,,,_e_" _'''_0_'_,"_'_,_, 1---1 

33p 
8Dp 

10p 

8212 £2 25 f7 54 Radio,· Audio;Comms ICs: Most E12 >lalufls e:. stock, ally to order 
78A 1uH 10 lml-l 16p 11 Only the very best quality and only types 8RS series 100uH to 33mH 19p 

4543 U It R we have used in our own laboratory tests 10RB series 33mH 10 120rnH 3Jp 
4549 3

4
" 9
4

9
0

P
p 

0 age egs 1,95 FM IF Fll TEAS ceramic and linnr phase 
4553 CFSE/$FE10 7 stenlO ceramiC: fl=' MHz 

LQ.W_PRICES_ _ _ ______ _ fllt'ers In 5 groups 50p 
4557 386p 7800 seriel UC T0220 package lA all 95p HA'197 LF/30MHl am rece'>ler 5,,-Slem 1.40 CFSB107 mOflo/rootl"9 11== lilte SOp 
4558 117p 7900 "ri85 UC T0220 package lA ell £1 CA3123E/uA720 LF130MHz !.near system 1.40 B8A3125N 4pGle I'Md' pahe 10 7 ..... 1Hz 1500 
4559 I 78MUC t8ries T0220 package Y.tA ail 90p ST

o
8

6
A

0
5
00
51 oLFM/o30sMAH,'/Mlin, .•••• ,' p'Y.'"tem 1.81 BBR3132A 6pole linear phase 10 7MHz 250p 

4560" 78LCP series T092 100mA 811 36p 375 MPX pilot tone filten tor 19 & 38kHl 
l200 up to 3A/adjustable V&A 195p 1 94 

78MGT2C %amp adjustable volts 175p 
4569 303p 'Y.Ja!!1P TBA 120a{SN76660N FM If and detector 075 
4572 25p 723C preCISion controller 66p T8AI20S hi gain >le'IIOn T8AI20 1 00 carrier 995p 

MAINS FILTERS FOR NOISE/RFI etc MFH series BW on 455kHz 195p 
4582 164p 1 amp in lEe connector £4.83 MC1495L prectslon 4 Quad multiplier 686' MFK series 7/91<.Hz BW on 455kHz 165p 
4583 B4p 5 amp in 'W1rI3 in' CoMe (387 MC1496P nopul,ar double ba\anced mll(er 12!:: LFY4550 12lo.Hl 4 pie ladder on 455kHl 125p 

cirCUl1S t- " 0.50 CFT455B/C 6/81<Hz min + 21FTs 60p 

LlnEAR5 non.consumer OPTO 7 leg display, CFU470C 6kHz on 470kHz 65p 
KB4417 3mV mic preamp 255 Ratio Detectors for FM/NBFM 

84p 0.43" tugh Efficiency HP: blanker system 2 55 
CA3130T 90p LM348N 186p 5082 7650 red CA 182p LMJE'1 stereo h'gh gain ,' low 181 94ACS1510617 10.7MHz ratIO detector 66p 
CA3140E 35p LM3900N 60p LM1303 stereo audiO optimlzed OA 099 Quadrature detectors for CA3089E etc 

5082 7663 vallow CC 182p W Ih ale OPtion 1.95 
CA3180T 99p 710HC toS 65.., 5082· 7fi70 green CA 185p P 
Op smp' 710PC dll 59p 5082- 7673 green CC 185p --, 09 Polyvaricon tuning capacitors + trimmers 
lM301AR 67p 72JCN 65p 0.3" Standard HP TOA2002 sw 2n,n pentawatt package 1.95 2A20ST7 2x266pF AM 95p 
LM301AN TDA2020 15WRMShlflpowerdccoupled 299 175p 

97p 0.5" Fairchild CY23217PX trimmers) 245p 

LM318N NE531T 120p LM380N14 1"5W pow" 1 00 _ '"": ____ -=-___________ N_E_5_31_N_" _'_0_5_P ""-________ -I eas .. heatSlnk pad 299 

4053 65p 4519 57p 
4054 120p 4520 lOOp 

1350 4521 236p 

TLL:5tondord RnD LP §[hottkV m From the bIggest and best range .............. . . 
TUNERHEADS for 88 1D8MHz ban(12{v8ricfJP} 

'N" "LSN' 'N' 
7400 13 '" 7455 15 
7401 13 20 7460 17 
1402 14 20 7463 
7403 14 20 7470 18 
7404 14 14 7472 18 
7405 18 26 7473 32 
7406 38 7474 27 
7407 38 7475 3B 
7408 17 24 7476 37 
7409 17 14 7478 
7410 15 24 7480 4S 
7411 20 24 7481 56 
7412 17 24 7482 69 
7413 30 51 7483A 
7414 51 130 7484 97 
7415 14 7485 104 
7416 30 7486 31 
7417 30 7489 205 
7410 16 14 7490 33 
7421 19 24 7491 76 
7422 24 14 7492 38 
7423 27 7493 31 
14:?5 17 7494 78 
7426 3'5 27 7495A 65 
7427 27 29 7496 58 
7428 35 32 7497 185 
7430 17 14 74100 119 
7432 25 14 74104 63 
7433 40 31 74105 62 
7437 40 14 74107 31 
7438 33 14 74109 63 
7440 17 14 74110 54 

74 74111 68 
7441 70 99 74112 88 
7443 115 74113 
7444 112 14114 
7445 94 74116 198 
7446 94 74118 83 
7447 82 99 74119 119 
7448 56 99 74120 115 
7449 99 74121 25 
7450 17 74122 46 
7451 17 14 74123 48 
7453 17 74124 
74f-4 17 14 74125 38 

'LSN" 
24 74126 

74128 
110 74132 

74133 
74136 

38 74'38 
38 74139 
40 74141 
38 74142 
38 74143 

74144 
74145 
74147 

110 74148 
74150 

gg 74151 
40 74153 

74154 
90 74155 

110 74156 
78 74157 
99 74158 

: 74159 
99 74160 

1

'20 74161 
74162 
74163 
74164 
74165 

38 74166 
38 74167 

74168 
74169 

38 74170 
38 74172 
38 74173 

74174 
74175 
74176 
74177 
74180 

50 74181 
55 74182 
56 741B3 
44 74184 

"N" "LSN' 

I 44 
13 7B 

56 
265 
312 
311 
66 

175 
109 
99 
64 
64 
96 
54 
SO 
67 

110 
B1 
92 
92 

'91 
104 
105 

10 

130 
625 
170 
87 
87 
75 
78 
85 

165 
160 

135 

19 
40 
50 

1 60 

I 

95 

106 

64 
54 

110 
110 

55 
60 

130 
78 

130 
7B 

130 
110 
110 

100 
, 200 
" 200 

110 
110 

1

350 

110 
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"N" 
74185 1J4 
74188 275 
74190 115 
74191 
74192 105 
74'93 105 
74194 105 
74195 95 
74196 99 
74197 85 
7419B 150 
74199 160 
74200 
74202 
74221 
74140 
74247 
74248 
74249 
74251 
74253 
74257 
7426' 
74266 
74273 
74275 
74279 
74283 
74289 340 
74290 
74293 
74295 
74298 
74299 
74300 
74302 
74324 
74325 
74326 
74327 
74352 
74353 
74258 
74260 

'lSN' 'LSN' uA758 Buttered >len:ion of 1310 220 
74362 I 375 LM1307/uA707 non ptl type 155 
74365 49 HA1196 ad .... snced sdj.slIP pit low thd 395 

92 74366 49 HA11223 nawpifot cancel low thd/imd 435 
92 74367 43 AI! ambit lire supplied INlrh th9 LED 

180 74368 49 beacon of your P!8f1S(J state colOur. 

in ;:m MOS IInd 

74386 55 r...1oH types fOr mest RF CtrCUltry. ioc new 
374 74390 140 UHF T package lypes alc See price 
374 74393 140 Hitachi VMOS JOQW_ 

74395 110 St;rt- brukthrough- i;; 
100 74396 133 powe' trr;1n.istor technolo\JY yet. Ambit h. the 

75 7-4398 200 n.w HttKhi VMOS data (£1) Ind by tile time 
90 74399 150 you r$ad thit., we .hould hl>lIJ received our first 

.tock order. But they I,en't c:hup. 
lJ5 74490 140 DISCRETE lEDS the best yalue of all: 

EF580J e cet, 3 MQSFETI. amp. ('lIC. 19.75 
Ef5801 6 eel, 2 MOSFETs 01(: op 1746 
EF5600 5c:cl. MOSFET RF, by TOKO 1-495 
E F5AOO 4.cC1 balanced mix.r/pin agc 9.75 
1EC3302 3cct FET input minllture 8.25 
TUNERSfTS by LARSHOL T (he8d ... IFJ 
7252 DUll MOS hald/low di.st IF 2650 
7253 FET h8lld . mpx dkOO.r inc 26.50 
IF AMPLIFIERS 811 with dflVI(J(iol'l mure age 
afc, merer drives ere 
7020 HIGain dual cerllmic filter 6.95 
7030 Mor, prnmp. linear ph .. filter 10.95 
7130 2 mos prumpa. J.lpfihet'J 16.25 
NBFMl 465/470kHz NBFM module 9.96 
MPX decoders, af! With ptlOt tone fIIrfJf'S and 
buffer ampldit.trs (Uf mi" 300m V RMS 
92310 1310 based .Vltem 6.95 
93090 3OOOAO bM8d sv.,.m B.85 
91t96 HA1 196 b.ed t birdy fllar 1299 
911968 HA1196 b.nad -+- blrdy fIlter-+-

2 )( LM3BO lIudlO monitor Imps 16.45 
9"223 HA11223 baad Iyst.m 12.50 108 74668 110 LEO silt 2.5l15mm 5mm di. clip 

295 74670 220 REO 17p 14p 2p AM RADIO 
40 t------t YEllOW lOp 15p 2p 91197 The original MW/LW ysricap miSE GREEN 20p lH-p 2p tun.r with electroniC SWitch 11.85 

10% dilc for 10 off 25% dt&.count per 100 9t22 Th. uniband tuner module 13.22 
120 NE555 30p Switch Systems: our combinations I AM FM RADIO UNITS 

NE556 78p A very wide selection of BOTH Alpa SUB 71083 Utin9 TOA1083. p'oyidn a complete 
90 
95 

110 
100 
300 
350 
3S0 
115 
140 
140 
145 
95 

100 
110 

16 

NE55S 180p ..en. unitl, (Seh.dow/AB/Ortor comPlltlblel & MW/LW/I='M portable radio ch_il 
LM3909 72p the minl.ture unitl. Available In DfY for clock r&dio IItC 12.95 
ICM7217 . 
countel ic 
ICL1,06CP· 
DVM IC 955p 
KIT 
ICL7107CP 
LCD DVM 
KIT 

Du. to rapid 
J:ric. chin,," In 
le., p'." ch.c:io; 
for eurrent IIna 
quftntity pric. 

IYnema for m.u:imum flexibility .nd low COlt. 710830 Drive/dill Iy.t,m tor 71083 1.75 

SPECIALS TUNERHfA05 In rhe rang>! 
40·200MHz to speCIal order 

Further details of these. and many more of The EF5803 and EF5400 fr •• vail!1bl. 10 
the wonders of the world of wireless in the co .... i' bands in the region deseribad. The CO.tI 

new Ambit catalogue with magazine supp to 
lement. 45p inc pp etc. 20% of t:entut frequoncy selected. Also, ple .... a 
Phone (0217) 216029/227050 8110w 3.5 weeks dolivery for these iteml 
cellers welcome any time 

2 lireshom Rood, BrentwDod, EsseN. 
17 

f to m (.La- 

\i 

ONCE UPON A TIME, a manuficturei'i namp on an IC wa» an li»4icatrori of alroon !oT«l 
product raliabilitv. But it compiexiusj hava multipliad, and priest ha*e bacome 
compslstive • tha dslinsation baiwnan 100% functional arxl 9S% functional (Ctbat a 
lot lati clast. Bui now moffl than B*sr, yog cannot afford to waits tim« end atfon on 
anything t',»n *«,y belt • w at tba OSTS, vss havs a itnct policy to tupply parti oply from BS9000 approvad tourcat No nondeicript dssiancs linsi oldubiout p«digr«s. 
only tha »Brv bsit. If you srs a dstigner, or limply a ksan hobhyiit, you may buy frorn 
thp OSTS with tDlnl conlvdanca. 
At you may alreedy know, wa mako a point of backing our pinducts with aalamive hb 
and technical facilitisi: to rax* lims you want to buy your componsnti, ailc what (uppnrt 
your pralant iupplist can Ofor end if it compj 'rOmBS9000 iOurcBiI...„WB lool< fOtwerd 
to lupplymg you !l 
P/eese nota r/w OSTS P^f^l exeloef* VATdf 8% throughout th't side of the Osge. Most 
ambit items me at f7%% except those marked \ Please keep orders separately totalled, 
although a single combined payment, and 25p postage charge, will be sufficient. 

£04000 cmos Imkramarket 

fi5 - ® 
U internntinnal 

IHEOIjDPOBIlBjl SftGBirftS 

From the Uiarlds leading radio 

innouation source: 
On ibis side of (be page, we offer you the iesding products from the world ofwirsfess. We 
are continually reviewing and uddinj to our tang^, and this month we feature some of the 
more significant additions to Out range. All awaihhle in depth, and usually ex^toch too ! 

Moving Coi IMeters Coils & Filters by TOKO 
Ambit gtltri 9 .9ry wid9 t«na« ot low con A,,•, 1 P«'io<' 0' P"« mbilitY. 
metan, lostlh" with lh« unique 'MfMt b'M" ">■' "'m• P""' mf"""!- 
Mxlt- icale lor qtofaKional jraila " » i1"*" 0' 'h" ,ailu" £ ,"'u' 
teals cuiTomiiiriB; itrqn^r trading curranciei. IMainlg V9.1I 
Serial Scala Area iliumrnation cost" 7 & 10mm IFT» for AM/FM • lOOOi ci 

j J ?p aosg itp 4060 17p «063 lOOo <066 Jflc 4C6? POp 406S Wo >«or>q sap 4070 17p 40/1 17p 4072 SSp 4073 57p 4075 80n 4076 80P 40 77 60p 4078 1 93r 4001 82o 408? 
SKJp 4085 I7p 4086 76p 4009 I7p 4093 IflOp 4094 50D 4096 72p 409? lOOp 409B 
60D 4099 250c. 4160 iOOp 4161 145p 4102 ZOOD 4163 1200 4174 ZSOo 4175 IOOP 4194 1Q5p 4501 ZSOo 4502 
830 4503 90o 4506 650 4507 85D 4606 80p 4S10 ISOD 4511 l30o 4512 99e 4513 60o 4514 SSo 45IS 55Q 4516 65o 4517 6Sp 4510 55D 4619 l?0p 4520 

4522 t49i> 4527 157p 4528 107p 4529 141p 4530 90p 4531 1410 4532 125B 4634 614p 4535 380o 4538 ISOvi 4539 llOp 4541 14Vn 
4543 I >4II 4549 399B 4553 4d0n 

4557 3850 4553 117p 4559 380r. 45S0 218D 4651 55P 4562 WOp I 4566 159o I 4568 28lp 4569 303p 4573 I ?Sc. 4530 GOCip 4581 319(i 4583 164p 4583 640 4584 63o 

q°o»gi»' 
S800P f 13 687QP £B 6850f C&?6 681 OP C4 5852 £15 
em Boso £16 0212 CZ 26 

f"6 (2114 

f5.40 MEKMOQ 
met TKflO 
- r; jp AM'. S'anpeici L

r\V* Tl InfCi, 
rj6A Ha'rrifltc. OA 

Uoitage Regs 
MW_LO^_PRiCeS  7800 lerisi UC TO220 package all 95p 
7900 itrm UC T0220 packegfl 1A -II £1 
79MUC lariat TO220 p-ck-ge %A all 90p 
78LCP larVei 1092 100mA ell 35p 
1700 up to 3A/ad>uttablq V&A l9Sp 
78MGT2C Vaamp adjuitabla volti 175p 
79MGT7C adjurtabla volte ^75p 
72 3C preen ion cent roller  66 p 
MAINS FILTERS FQR NQISE/RFI ate 
1 amp in I EC cannector £4.03 
5 amp m 'wita in' «»• £3 B7 we550A 73p 

Moving Coil Meters 
Ambit offeri a vary wide ranga of tow cent 
metarj, togetlicr with the unique 'Meter 
Made' icale lyitam lor profetsiofial grade 
$cale cunomizing; 
Serial Scala Area illumination cost- 

900 i4x3tmm internal 12v 250|> 
920 3OxG0mm from behind 27Gp 
930 3$x63inn> internal l2v 37Bp 
940 twin 35x45mm frpm behind 350d 
950 55x45rpfo from behind 3D0p 
SJOC% Tpi-Bn-em 2O0ijA/76Oll the 930 wcv .» 5\ linear, piharj .\re 77uA ai 50H FSD Thrir 
anfl Triiy plhe.i tvaiUDli in quannlw '0' OEM* SA£ loi toll true tJntnh o'ew* (Not m en I 

Radio;Audio;Comms ICs; 
Only the very beil quality end only typot 
we hevt uiad in our own UboratOry tatti Hatfip rtaQurncy ' rnixgra * o<cinBio.rt.i>_ 
TDAl062 9 C 'io VHF Iran I end ly i lern ' l .95 T0Al083;ai.4/2204 sm in on* iC 1.95 TO A1 OSO.'UUN 224 7 am im hi li ryr-e' syi tem J.35 MAn&7 LF/30MHf am rcce'vec lylieiTt 140 CA3l23E/u4720 LfOOMHi imei. .yitem 1.40 T0A651 LF/3aMHr linear iyiiim l.yi SO6000 OMOSBF/M.xerpa.r 3 75 
IF an^plifiat _ CA3089E/KB44O? i«rnow?FM IF ayrtwii l 94 MAI 1 J7W/Ke44 70 at 3089 • deviaiion mute 7?Q CA5189E rtiiHtfeviaxton mini' 2 75 TBAI 20a/SN766GON FM il »nd delecIO' 0 75 T0A)2OS r-i g»>n veinO" TSAlJO 1 (W MC13S0P 4;c t F an>p l ?0 MCU30? 4, PC n A M damodv'»(0' V 35 MC1495L P-WKOP "l quM mulfa'ier 6 96' WCU9SP popular coub'B batfliMd m.Her l J5 

LinERRS BIMOS 
CA3130fi B4p CA313CT 90D CA3140E 35p 
CA3140T 72p CA3160E 90o CA3ISOT Q9p 
Op ampj 
LMWI AH-e?p LM30IAN 30p LM308H 121P LM308N 97p LM318H 279n LM318N ?24p 

LM324N 71 p LM339K 66o LM34aN iflBp IM3B00N 6Qo 709HC JOB 64p 709PC Otl 36p 7\0MC 106 BSD 71QPC dil S9p I 723CN 65D ■ 741CH .o& 66p . 741CN Sdrl 27p 247CM 7Op 748CN 3Sf> : Mf53lT 120B. N-E631N tOSp | 

OPTO' 
0.43" Hiph Effi&jpncv HP: 
5093 7650 /ed CA 182p 50B?. 7653 'BdCC tSZp 
5O87-7560 ye'Srw CA 1 «2D S0B2 7663 v*'«iwCCl8?p 5082. 7670 graen CA 195p 5082- 7673 B'««nCC 1850 
0.3" Standard HP 
5082- 7730 red CA ll?p 5082 7740 red CC 117p 
0.5" Fairchild 
FND500 'BdCC iGOp FNO507 redCA iSOp 

£LL:Standarcl HRD LP BihotikM 

17489 305 17430 33 

27 >495A 65 29 7496 58 32 7-197 185 24 74100 119 24 >4 104 63 32 >4105 62 ?4 741QJ 32 Z4 74109 63 ?4 74 110 54 74111 63 99 74112 83 74113 74) 14 74)16 199 74118 83 99 74 119 119 90 >4120 115 99 74121 25 74122 46 24 74123 49 74124 24 74 1 ?S 38 

'N 
74126 57 74128 74 
74132 73 74133 74136 74138 
74139 74141 56 7414? ?t>5 74143 312 74144 31? 74145 66 74147 175 74 148 109 74150 99 54151 64 
7-153 64 ?4154 96 74155 54 
74156 80 74157 67 74158 74159 210 74 ICO 83 74161 92 74162 9? 74163 x92 74164 104 74)65 105 74166 >416 7 20 74169 74163 >4170 230 74173 62S 74)73 (70 74174 07 74175 87 74176 75 74177 78 '4 180 85 74181 165 74182 160 >4 103 74184 135 

LSN' 'N" ' 
I 44 74185 134 [ ?41BB 275 

78 >4190 115 ' 29 74191 40 >4192 10S , 

MAK 0'«CBi Idlrd I oe-ce * 
'LSN' L | 174383 | 174365 92174066 92 17436 7 180 74368 60 74193 »0b I '80 74373 

60 >4194 >05 7419& 95 
74196 99 74197 85 
74198 150 96 74199 160 74700 

106 74202 74221 64 74240 54 74 24 7 7424H 
110 ?4249 HO 74251 55 74253 60 74257 74261 130 74266 76 74275 130 74275 ?8 74279 130 >4 J83 tlO 74289 340 110 74390 74393 
300 '4295 200 74 299 200 74299 74300 74302 120 74324 110 74325 7432.6 74327 74J52 350 74353 74268 
2)0 74260 

187 74374 7f 137 74375 &: tlO 74377 t0( 110 7437B W 74379 I3t 74386 Si 374 74390 14C 3>4 74393 14( 74395 UC 100 7*395 13: 75 74398 21X 90 7099 16f 90 '4445 9; 90 74447 SC. 105 74490 14C 108 74668 nf 296 '4670 22t 

I mm 
120 N€555 30p NE558 78B 
90 F; E 568 iBOo 95 LM3909 72a 

Tin ^ Tl" ICL?106CI». GVM ,C 955p 
IIS K,T 

(CL'TO'CP UCDOVM 
95 Due xo i»pUf '00 price chinoef in '10 iCt, pi" 26 for current and 

tjuantitY p'ic» 

MC13S0P aicfFamp l ?0 MC V WOP »* r>c n A M dBmodv«»(0' V 35 MC1495L p'e<'Kor» 4 QuM mult'a'ier G06' MC149SP popular coubi» OateiCBd m.Her l 25 
Communtrations circuil> ^    K^aadG 'difi^rflnliaf artliMiPie/ o.so KP4412 2 bal.mixers/apc/gain/doub conv 2.65 K84413 am/rm/nb<fei. AGC. ANL, mute 2 75 KB44t7 3(nV micqiDceuoi a'ramp 25S 
K84423 FMrvoupbl-nkerivHem 2 55 
AatZF-W***' LW5F1 ilo'eo N-gS pBHii'aw Tr-tl 181 
I.M1303 jtfreo audroopfimixed OA 099 TO A1054 hrgh xjueluy w jr» elc Ofllion 1.95 X.B44T? we-bove 
Ayd'o EaaLMpBi     T6A81 OAS 7W RMS 0verJO»j prorected 109 TOA2002 8W 2i7iA peniVMail qacx^c 1.95 TO A202Q t5W RMS hr'» power dc COuplud ? 99 TCA940 IDWhvfjh.i voU^efllO t BO ULN2233 iw 2.5 10 I3w lupoly CBDB&.iily 100 UM3S0N8 iWpowei 1.00 LM380M4 7.6WpCw0r 100 HA»3?0 KiFi l5w m eB»v heartmk oacF 2 99 
Sler^o Oicode' Device*   fv-ClDlO/Kei^OO OnttiOBl P'l OecOCcr 2 20 CA309DAO RCA'a oil Oecofler 3 25 uA758 Buffered venian Of 1310 2 20 LM'3077uA7(17 n«>i» p'l type 155 HAllfift BdvaiicBdadl.^ep p" low thd 3 95 MAI 1223 nqwoilot cancel low ind'imd a 35 All amWl rfacoo'tn arc supph*d wth /fie CSD Oeecop of yovr c/*0-Ce. T-'aoir Jlafe cO'Ov". 
Ditgrete .jamjconcluctop 
Some of lh» brgpeat itocki ol foecn'iil MOS »i>0 FET tr»rtii>tDn for redio in the UK 8F900 eOB* 40673 550 ' 40822 4Jp* 40323 5lp' MEMSRO 75p• 062565 34p' Mon typet tor mpn RF crcuitrv. '"c new UHF T pacits^e lvpc» e»c So« P'KO Jm. 
Hitachi. VMQS 100W powof dBvicat; 
Stort eaving now for the bijoeei breakthroupfi rr> power trantiitor focHnolosy v»(. Amblr ht» irte new Hriechl VmQS dare Ifl] and by the lime you reed iK<*. we ehoufrf hive received our lirji itock order. Bui fhey eren'f eheic. 
DISCRETE LEDS the bait valua ot ■!(. 

2.5e5n.n. 5mm die clip 17p 14p 2o 20 p 15p 2P 20p ISp Zp 
10% dree for 10 pft 25* cti»COUfrt per 100 
Switch Chafk our combinaiioni t _ 
A very wide lelecitqn of BOTH Alpe Sufi eenee unite, ISchedow/AB/Oreor competiblel & the mimerure □(■IriteT uniji. Aveilabte in OIV iviteme 'or mexirnum flexibility end low cuit. 
And Finally   
Further detail} of there, and madv mote of 
the wooden ol the world of wiroleii in th« 
new Ambit celuloguo with magerioo lupp 
lament, 45p inc pp etc. 
Phone (0277) 216029/227050 9am.Bpm, 
celhrt welcome enyiime-  

455/470kHx n«>l Ivors 01 V**™ 30p 
10 7MH* 33p 
Short Wave Coili iat} 
Now 1 wp ranae} 0' ■(npfoance/couplmg a> 33p 
TV video end }0ond I Fi/deiectort AtWhpr nrw rSfgf .n I Dm," 33b D'/HX cnrro'c IF (amid Mte BDp 
rAolded VHF coill fu" roraiogue 15p 
IHC^ jrable CA-t} 'O' 30 300MH/ from 20i> 
Chokai - bigoe}t tapQo/btggefr nock} 
fvt<«| El2 eefuat c* ilpek, epy 10 O'dt" 7BA wnn loH 10 ImR l6p She IOOoM 10 33mH 19p lORE »»i»e» 33mM 10 )20mH 33o 
FM IF FILTERS cammic and linear phim 
Cf Sf/SF E10 7 timao ee*em.e IP 1 MMx fillers >n 5 grokipi 504 CFSB10 7 mono/roofing IF line 50o 
0BR3125N 4pole linear pehe >0 7-MHi l5Dp 0BAJ132A Cpo'a litieJr pbaie 10 7Mrtl 250o 
MPX pilot tone filten for 1d & 38kHa 
0CB31O7N Stunw 4>i7 .mpedarKie 2t5r 6LR2007 Stcco 3k3 mDcdaivce 220|; BLR3'52 Mono 41.7 impadance IOOp BI.R315' fAono 4k ? 2k0 imo IWp 
AM/FM/SSB IF FILTERS 
MFL le'ies 2 4kHe cb /45SkHa terrier 005D MF K tenet 41"6/7KM 1 BvV o" 455kMi 1950 MFK $e»«H ';9VH, O.V on 455V Hr 166p UFY055O IZkHi 4 fie ladder on 455k Hr i25n CFAl?455 6AMa micro tn«ch«nical fiSp SFD4£5,:«l70kHi (oora:a IF Mtet 050 CFtaSbe/Ce/Skfi; M.'. I 2IFTJ 60p CFU4 70C 6kHi on 470KHx 65n 
Ratio Detectoti for FM/NBFM 
14 65 1 77 4 S5bHx ratio det l35p KAN ISO 8/9 t0.7MHi r»tio deleetO' 66p 94ACS15106/7 10 7WHi ratio detector 66b 
Quadrature detector* for CA30S9E etc 
KACSKSB6MM ii np'e 330 KACS34342 3 aoub'o 66P 
Polyvdricori tuning capaciton t trimmet} 
2A20ST7 2*266pF AM 95p CV222t7Z 2v335P AM 2»20pF FM 1 75p CY23217PK 2«33SpF AM 3k20dF FM (2 trimmanl 245o 

Tuner Modules 
From the biggait and best range  
rLWfflHfAOS (cr S8 tOBUHr 0»e0 IbetlMpI 
EF5603 0 <(i. 3 MOSfETi. emp. n»c, 19.75 f FSBOl 6 cct, 2 MOSf fT, oec op 17 46 EF56O0 6w. MOSFET RF( by TOKO 14 95 EFMOQ icct b fenced miwer/pin age 9.70 603302 3««t FET intxrl numefure 0.25 
ru.vf rs by iarshol r {'•teO'ifi 
7252 Duel MOS he<d/low dWt IF 26 50 7253 FET bead, mp. deoodar ine 20.50 7F AMPLIFIERS mH wrfA di'iillo* mure age e'e, mew tf'rVaf arc 
70?0 KiGein duel ccemlc <ilie> 0.05 7030 Mo» pteemp, (inter phae (jlte' 10,95 7 T30 3 mua pteempt. 3lpHl«n 16.25 NBfWt 455/470kHx NBfM module 0.06 
MPX decodai, el' -nltr pilot roe* fillers and holler errrph/inrt fw mfo 300m V RMS 
92310 1310 bated lyilem 6,flS 93090 305>0AQ beted »y»i»m 8.85 81195 HA1106 b»eaa • bird* fdlf 1299 6) 1900 HAl 188 beted ' birdy fillet * 2 h LM3BO audio monitor empi 16.45 011223 HAl 1223 b«ed ryetem 12.50 
AM RADIO ■ 
81197 The oiiglnal MW/LW vetkap tuner wrlh etactronic rrriteh 11.B5 9122 The unibenrf tuner module 13.22 
AM FM RADIO IWirS 
71083 ming TDA1O03. prbvldev » enmplete M7V/LW/FM ponnble redio rhann tor clock redio eic 12.00 71083D Dnve/diat ivn»m Ipr 71003 1,75 
SPECIALS FUNERHCAOi m the rang* aC-200MHf to 3preal order 
The EF5B03 encf EF54M are eve.iibie to cove* bandr in tha tagion dmcribed. Tb« toan depend on quantity end ectue' modr p»qu"ed 1p cover lh« detired band. Mate coverege wpOrua. 20S Of ctntta Irequency lalaclad, AUo. pteaae allow 3-5 week* dohv'iV for these itami il 

2 GrE5hamRoDi3#BrentuuDDd,Es5EM. 
•T* rx-Kj4 r *r-^^viTTr*- XD+P-S-jlitz. V-'V-Mt.i na 
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BOOKS BY BA BANI 

Purchase books to the vAlue ot £5·00 from the list below 
and choose any lOp pak from this page FREE 
BP2 Handbook of Radio, TV &. Industrial &. 

mitting Tube &. Valve Equivalents 
BP6 Engineers and Machinists Reference Tables 
BP7 Radio & Electron Ic Colour Codes and Data 
BP10 Modern Crystal and Transistor Set Circuits 

for beginners 
BP15 Constructors Manual of Electronic Circuits 

for the Home 
BP22 79 ElectronIc Novelty Circuits 
BP23 First book of Practical Electronic Projects 
BP24 52 Projects Using IC741(or equivalents) 
BP26 Radio Antenna Handbook for Long Olstance 

Recept ion and Transmission 
BP27 Giant Chart of Radio Electronic Semi-

conductor and Logic Symbols 
BP29 Major Solid State Audio HI-Ft Construction 

Projects 
BP32 How to Build Your Own Metal & Treaaure 

Locators 
BP3.( Practical Repair & Renovation of Colour TVs 
BP35 Handbook of le Audio Preamplifler & Power 

Amplifier Construction 
BP36 50 Circuits Using Germanium. Silicon &. 

Zener Diodes 
BP37 50 Projects Using Relays SCR's and 

TRIACS 
BP39 50 (FET) Field Effect Transiator Projects 
BP43 How to make Walkie-Talkies 
BP44 I.C.5S5 Timer Projects 
BP47 Mobile Discoteque Handbook 
129 Universal Gram-motor Speed Indicator 
160 Coil Design and Construction Manual 
196 AF-RF Reactance Frequency Chart tor Con-

structors 
202 Handbook of integrated Circuits (lCs) Equiva-

lents and Substitutes 
205 First Book of Hi·Fi Loudspeaker Enclosures 
213 Electronic Circuits for Model Railways 
214 Audio Enthusiasts Handbook 
216 Electronic Gadgets and Games 
217 Solid State Power Supply Handbook 
219 Solid State Novelty Project. 
220 Build Your Own Solid State Hi-Fi and Audio 

Accessories 

IOpt 
40pt 
15pt 

35pt 

sopt 
75pt 
75pt 
75pt 

Is"t 
80pi 

15pt 

I5p t 
ts"t 
15pt 

75pt 

£t ' lOe 
£t'Ut 
£t·Ut 
£1'45t 
£1'35i 

10pt 
75pj 

15pt 

75pt 
7Spt 
15p, 
15pi 
ISpi 
15pi 
.. "t 

222 Solid State Short Wave ReceivefS for 
Beginners '5pt 

223 50 Projects Using le CA3130 I5pt 
224 50 CMOS IC Project. tspi 
225 A Practical Introduction to DlgitallC's 'Spt 
226 How to Build Advanced Short Wave Receivers £t ·201 
RCC Resistor Colour Code Disc Calculator tOp_l 

BOOKS BY NEWNES 
No 229 Beginncrs Guide to Electronics 
No 2 30 Bcginnf'fS Guic1e to Tell:!visiol1 
No, 23 1 Guioe to Transistors 
No, 233 Beginners Guide to Radio 
No. 234 Beginners Guide 10 Colour Television 
Nu. 235 Electronic Diagrams 
No 236 ElectroniC Componenls 
No 237 Prin!p.d Circu it Assemhly 
No 23 8 Trwsistur Pocket Book 
No. 225 1 10 Thyristor Projects 

Usrni-l SCRs & Triacs 
No. 227 1 10 COS/MOS Dig ital IC 

Projects For the Home 

1\J n, 226 1 10 Operat ional Amplifier 
Projucts for the Home 
Cons tructor 

No. 242 Electronics Pocket Book 
No. 239 30 Photoelectric CircUtts & 

Systems 

Price £2·25t 
Price £2·25 t 
Pr ice £2·251 
Price £2 75t 
Price £2·251 
Price £1·80r 
Price £1 08r 
Price £1 08t 
Pnce £3,SOt 

Price £2 501 

Price C2;·25 t 

Price £2·50t 
Price £3.90t 

Price £1 ·80t 

NUTS AND BOLTS 
BA BOnS packs of BA threaded cadmium plated screws 
slotted cheese head. 
Supplied in multiples of 50. 

839 
840 
842 
843 
B44 
84 5 

Price 
£1 ·20 
£0·75 
£065 
£045 
£052 
£044 

No. 
B46 
847 
848 
849 
850 

Price 
£0·32 
£0·25 
£0·40 
£0·21 
£0·25 

BA NUTS packs of cad ml\Hn plated full nuts in multiples of 
50 
fype 
OBA 
7BA 

No. 
855 
856 

Price Type 
£072 4BA 
£0·48 68A 

No. 
857 
858 

Price 
£0·30 
£0·24 

BA WASHERS - fI,':It cadrnium plated plain stamped washers 
supplied In mlJltlples of 50. 
Type 
OB/I. 
2BA 

\10 
859 
B60 

Pw:e Type 
£014 4BA 
£012 6BA 

No. 
861 
862 

SOLDER TAGS - hot tinned supnliod in multiples of 50. 

Price 
£0·12 
£0·12 

Type No Price Type No. Price 
OBA BS 1 £040 48A 853 £0·22 
28A 852 £0·28 BBA 854 £0·22 

18 

SWITCHES 
Description 
DPDT mrniat ure slide 
DPDT standrud slide 
T0991e switch SPST 

1 amp 2 50V a.c. 
Rotary on-off mainS switch 
Push switcr, - Push to rl'take 
Push switch Push to break 

ROCKER SWITCH 
A range of rocker 
switches SPST - moulded 
in high insulation. 
Material available in a 
choice of colours ideal 
for small apparatus. 

Description 
Miniature SPST toggle, 2 amp 

250Va.c 
Miniature SPST toggle, 2 amp 

250Va.G. 
Miniature DPOT toggle 2 amp 

250Va.c. 
Mmiature DPDT toggle. centre 

off, 2 amp 250V a c. 
Push bullon SP$T 2 amp 

250Va.c 
Push button SPST. 2 amp 

250Va.c. 
Push button DPOT, 2 amp 

250Va.c 

No. 
1973 
1974 

1975 

1976 
1977 
1978 
1979 

Colour 
REO 
8lACK 
WHITE 
BLUE 
YELLOW 
LUMINOUS 

No. 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

MIDGETWAFER SWITCHES 

No. 
1980 
1981 
1982 
1983 
1984 
1985 

Price 
£0·,," 
£0·14" 

£0·33" 

£0·42" 
£0·50" 
£013-
£018-

Price 
£0·26" 
£0·26" 
£026" 
£0·26" 
£026" 
£0·26" 
PriCR 

£0·50" 

£0·55" 

£070" 

£O·SS" 

£0·7S" 

£0·83" 

£0·9S" 

Smgle-bank wafer type - suitable for switching at 250V a.c. 
lOOmA or 150V d.e. in non-reactiver loads make-before-break 
contacts. These switches have a spindle 0 25in dia and 30° 
indexing. 

Description 
1 pole 12way 
2 pole 6 way 
3 poJe 4 way 
4 pole 3 way 

MICRO SWITCHES 
button gives simple 

oh-off actlon 
Rating 10 amp 2 50V <I c. 
But,on gives 1 pole change 

over action 
Rating 10 amp 250V a.c. 

Order No, 
1965 
1966 
1967 
1968 

Order No. 

1969 

1970 

FUSE HOLDERS 
AND FUSES 

Oeacription 
20mm)( Smm chassis mounting 

Panel mount i"g 20mm 
Panel mourlling 1 frn 

QUICK BLOW 20mm 

Order No. 
506 
507 
508 
509 
510 

Price 
£0·48-
£0·48" 
£0·4S" 
£0·48-

Price 

£020 

£025 

Price 
£0·07-
£0·12-
£0 IS" 
£020 
£030 

Type 
150mA 
250mA 
550mA 
800mA 

No. 
611 
612 
613 
614 

Type No. Type No. 
lA 615 3A 619 
15A 616 4A 620 
2A 617 5A 621 
2 ·5A 618 

All 5p each excepting 616 which is 7p. 
ANTI-SURGE 20mm 
Type 
100mA 
250mA 
500mA 

No 
622 
623 
624 

Type No. Type No. 

QUICK BLOW 
Type No. 
250mA 631 

Type No 
lA 635 
1·6A 636 
2A 637 

lA 625 
2A 626 
1 ·6A 627 
AII7p each 

Typf! No. 
500mA 632 
AII7peach 

Type No. 
2 ·5A 638 
3A 639 

AII6pltllCh 

2 ·5A 628 
3· 15A 629 
5A 630 

Type No. 
BOOmA 634 

1 ype No. 
4A 641 
5A 642 

CASES AND BOXES 
INSTRUMENT CASES. In two sections vinyl covered top 
and sides, aluminium bottom, front and back. 
No. Length Width Height 
155 Sin 5J in 2in 
156 1 1 in 6rn 3in 

Price 
£1 ·52-
£2·12-
£1300 
£1 ·76-

ALUMINIUM BOXES. Made from bright ali.. folded 
construction each box complete with half inch d8RP lid 
and.crews. 
No. 
159 
160 
161 
162 
163 
164 
165 
166 
167 

Length 

4in 
4 jn 
5lin 
4in 
3in 7," 
SIn 
Sin 

Width 
2 tin 
4in 
2i·in 
4in 

5in 
Gin 
41n 

Price 
62p" 
62p-
62p· 
74p" 
G4p" 
44p" 

£1·04-
£1·32" 

88p" 

METAL FOIL CAPACITOR PAK 
Containing 50 metal foil Capacitor-like Mullard C280 series. 
Mixed values ranging from ·01uf-2'2uf. Complete with 
dentlficatlon sheet O{N H1204 £t ·20· 

TRANSFORMERS 
MINIATURE MAINS Pnrnary 240V 

Secondary No. 
2021 
2022 
2023 

6V -O -6V lOOmA 
9V-0 -9V lOOmA 

12V-O 12V IOOmA 

MINIATURE MAINS PfllT1ary 240V 
with two inriependent secondary w indings 
No. Type 
2024 MT280 0 -5V. 0-6V RMS 
2025 MT150 0 - 12V 0-12V RMS 

1 AMP MAINS Primary 240V 
No, Secondary 
2026 6V-O-6V 1 amp 
2027 9V 0-9\1 1 amp 
2028 l'lV 0 12V 1 amp 
2029 1 5V-0-15V 1 amp 
2030 30V-O-30V 1 amp 

Price 
£2·50" 
£200" 
£260" 
£2·75-
£3·45" 

STANDARD MAINS Primary 240V 

Price 
£1 ·50-
£1·50-

P. &P . 45p 
P, &P. 45p 
P. & P. 55p 
P & P. 66p 
P. & P 86p 

Multi-tapped secondary m,':lins transformers avaIlable in t 
amp, I amp and 2 amp current ratmg. Secondary taps are o 19-25 ·33 40-50V 

33 40. 25-0-25V 

Rating No. 
2031 
2032 
2033 

i 
lamp 

Price 
£5·50" 
£6·60" 
£7 '40' 

P & P. 8GO 
P. & P 86p 

p, & P. ["1 · '0 

107 
113 

114 

115 

116 

117 

118 

119 

120 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136-

178 

AUDIO LEADS 
FM Indoor Ribbon Aerral 
3.5mm Jack plug to 3 5mm jack plug. 
Length 1.5m 
5 pin DIN plug to 3 .5mrn Jack connected 
to pltlS 3 & 5, Length 1.5rn 
5 pin DIN plug to 3 .5mm Jack connected 
10 pins 1 &4. length l .5m 
Car aerial extension. Screened insulilted 
leild. Fitted plug & 

cassette 
5 pin DIN phono plug to stereo 
head phone jack socket 
2 +2 pin DIN p lugs 10 stereo jack socket 
with attenuatron network tor stereo 
headphones. Length O.2iT! 
Car stereo connector. Variable geometry 
plug to fit most car C,':Issette, 8 track 
cartridge & combin<lt ian units. Supplied 
witll inline fused power lead and Instructions. 
6 6m Co iled Guitar lead Mono Jack PI\.Ig 
to Mono Jack Plug BLACK 
3 pin DIN plug to 3: pin DIN piug. 
Length 1 5m 
5 pin DIN plug to 5 pin DIN plug. 
length 1.5m 
5 lJin DIN plug to Tinned open end 
length 1.5m 
5 pin Din plug to 4 Phono PI.Jgs 
All colour coded. Length 1 5m 
5 pin DIN plug to 5 pin DIN socket . 
Length 1 5m 
5 pIn DIN plug to 5 pin DIN plug mirror 
Imago. length 1.5m 
2 pin DIN plug to 2 pin DIN inline socket 
length 5m 
5 pin DIN plug to 3 pin DIN plug. 1 &4 
anrl 3&5. Length 1 Sm 
2 pin DIN plug to 2 prn DIN socket 
length lOm 
5 pin DIN plug to 2 phono plugs 
Connected pins 3& 5. length 1.5m 
!J pin DIN plug to 2 pllonu socke ts. 
Connected pins 3&5. Length 23cm 
5 pin DtN socket to 2 phono plugs. 
Connected pins 3&5. Length 23cm 
Coiled stereo headphone extension lead 
Black length 6m 
AC mains lead for calculators etc. 

ELECTROLYTIC PAKS 

£0·60" 

£0·75-

£085-

£0 SS" 

£110" 

£0·68-

£105" 

£0·60" 

£150" 

£0·75" 

£0·75" 

£0·75-

£0·80-

£1·05-

£068-

£0,83-

£0·90· 

£0·75-

£0·6S" 

£0·6S" 

£1·75-
£0·68" 

A range of paks each containing 18 first Quality, mixed value 
miniature electrolytics. 
16201-\Ialues trom '47mFD-l0mFb 
16202-values from 10mFD-100mFD 
16203-values from l00mFD-680mFO 

BI-PAK CATALOGUE 

lOp· 
lOp' 
lOp" 

NEW EDITION NOW AVAILABLE 
Send for your copy of our revised catalogue and price list NOW! i 
It contains 127 pages paCked with literally hundreds of 
semiconduc.tors. componen ts and our famous range of BI - KITS 
audIO monules. 

ONLY 65" POST FREE 

ORDERING DQ not forget to state order number and your name 
and add res!; . 
V.A.T. Add 121% to prices marked· 8% 10 those unmarked 
Items marked are zero ratod 
P&'P. 35p unless otherwise shown. 

.,-PAII 
DEPT. 'WIO • P.O . .Box 6, Ware, Herts 

COMPONENTS SHOP: 18 BALDOCK 
STREET. WARE. HEATS. 
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BOOKS BY BABANI 
PurcHd&o book! 1o lb« V«lu« d1 £S OO (rom !h« ()'■( t jnd chootH any 60p pak from thi> pauv fRFF 
BPR Handbook o< Radio, TV 4 Industfiol 4 Trana- mliiina Tubo & Valve Equivalenla 
BPS Enqinccra and Machinists Rotoranco Tablea 
0P7 Radio & Election^ Colour Codov and Data 
□ P10 Modern CryBlfll and Tranalstor Set Circuits lor bcalnnera 
0P1S Consiructora Manual of Electronic Circuits lor the Home 
BP23 79 Eleclronlc Novelty Clrculln 
BP23 Flfftl book of Pracllcal Electronic PrOjedS 
UP2< S2 Projects Usina IC741(or flqulvalonls) 
BP26 Radio Antenna Handbook lor Lonfl Distance Reception and Trangiyilaslon 
RP27 Giant Chart of Radio tlectronlc Semi- conductor and Logic Symbols 
BPBt Malor Solid State Audio HI-FI Construction ProJfCls 
BP32 How 10 Build Your Own Metal 4 Treasure Locators 
BPM Practical Repair 4 Ronovallon of Colour TVs 
DP33 Handbook ol IC Audio Prenmplinor 4 Power AmpllRor ConeUuctlon 
BPM 50 Circuit■ Using Germanium. Silicon 4 Zonor Dlodeu 
BP37 50 Projects Using Relayo SCR'b and TRIACS 
BP39 50{FGT> Held Eftect Translator ProlecJa 
BP43 How to make Walkle-Talklos 
aP44 I.C.555 Timer Projacla 
3P47 Mobile Dlacoleguo Hnndbook 
139 Universal Gram-motor Speed Indicator 
160 Coil Design and Conetrucllon Manual 
19B AF-Rf Reactance Frequency Chert for Con- structors 
202 Handbook ol Intografcd Circuits flCs) Equiva- lents and Substitutes 
205 F(rel Book ot Hi-FI Loudspeaker Enclosurea 
213 Electtonlc Circuits lor Model Railways 
214 Audio Enthusiasts Handbook 
216 Elsclronic Gadgeta and Games 
217 Solid Slalo Power Supply Handbook 
219 Solid Slate Novelty Prolecls 
320 Build Your Own Solid Stale HI-FI and Audio Accessories 
222 Solid Stale Short Wave Recelvera for Beo'nners 
223 50 Proiecls Ualog IC CA3130 
224 50 CMOS IC Projects 
225 A Practical Inlroductlon to Digital IC* 
2211 How to Build Advanced Short Wave Receivers 4 
RCC Realalor Colour Code Disc Calculator 

SWITCHES 

No, Price ISaO £020' 1981 C02fla 

198? fQ 76* 1983 tO 20' 1984 £0 26' 198f> CO 70* 
Price 

□ ascription No. Pncn 
DPOTmmraiuie slide 1973 £01V OPOT standard slide 1974 €014' toggle switch SPST I J amp 2bOV ac 197S €0 33* Tosgle switch OPOT 1 emp 260V e.c. 19 76 £042" Rotary on-olf mama sw'ich 197 7 £0-50' Push switch - Push to make J970 £0 73* Push swiich Push to break 1979 £0 18* 
ROCKER SWITCH Colour No, Price A range of rocker RED 1980 £0 20' switchesSPSf-moulded BLACK 198) C02fla 

•n high Insulation. WHITE 198? £0 76' Material iivaiishie in a BLUE 1983 £0 26* choice of colours ideal VfLLOW 1984 £0 26' for smalUpoaiahij, LUMINOUS 1985 £0 76* 
Descnpllor) No. Price Miniature SP$T 'agfllo, 2 amp 250V a.c 1958 £050- Minlature SPST toggle. 2 amp 260V a.c. 1969 £0 55* Miniature DPOT toggle 2 amp 250V a c, 1960 £0 70* Mmiauite DPDT toagii-. cenlm ofl. 2 amp 250v a c. 1961 £0 85* Push hunyn SPST 2 Omp 250V a c. 1962 £0 78* Push bunon SPST, 2 amp 

290V a c. 1963 £0 83* Puah bunon OPDT. 2 amp 230V a c 1904 £0 98- 
MIDGET WAFER SWITCHES 
Single-bank walm lypo - suiiable tor switching ax 250V o.c. 
100mA or 150V d.C, in non-ranclivor loodj make-before-break 
contact*. These switches have u spindle 0 25in Uij ond 30* 
indexing. 
Description 1 oo'e 12 way 2 pole 6 way 3 polo 4 way 4 polo 3 way 
MICRO SWITCHES Plastic button gives simple on-ol action Rating 10 amp 250V a c. Button givMS 1 pole change over aciimx Rating 10 amp ?S0Va.c. 

Order No, Price 1965 £048* 1986 £0 48* 1967 £0 48- 1968 £0 4a* 
Order No. Price 

1969 £0 20 

1970 COZS 

FUSE HOLDERS 
AND FUSES 

BOOKS BY NEWNES 
No ?2d Beginrofg Guide io Elcrltonics Price £2 23r 
No. 230 BeginnnrS Guicie to Television Price £2 251 
No 23! Beginners Guicic 10 Transistors Price £2-251 
•So. 233 Brgtnnei's Guide m Radio Price £2 76t 
No, 234 Bi:y!nn«.-r» Guide 10 Culoul Telsvision Price £2 251 
No. 235 E'eclrpnJc Diagrams Price £1 801 
No 236 Elect'umc Components Price £1 08' 
No 23" PrintPd Circuit Assemblv Price £1 081 
Nn 230 Transistor PodKet Book Pnce £3 9or 
No 225 1 10 niyristof Prnificts Using SCRs ft Trises Price £2 Sot 
No. 22 7 110 COS/MOS Diqual IC Piojects Fonhe Home Cony "UC! or Price CZ 251 
No 226 110 Opciotlonal Ampliffai 

PcO|UClS 'or the Romp ChilKMUUlfll Price £2 SOT 
No. 242 E loci tonics Pnckei Book Price €3.90t 
No. 239 30 f-otoelcctric Circurts ft 

SvMmmis Price £1 801 

Description 2Dmrn * 5mni chassis mounting liiq* |in chassis mounimg 1 in cor mime type Panel monnlinq zOmm Panel mounting l -jm 
OUICK BLOW 7(lmfT> 
lypC No. Type 150mA 611 IA 250mA 612 I 5A 550mA 813 ? A 000mA 614 2-5A 

Order No. Price 506 £007* 

No. Type No, Type No. en IA 615 3A 619 612 I 5A 616 4A 620 813 2A 617 5A 621 614 2-5A 618 
AMTI-Slf RGE ZOrrvn 
Type No I OOmA 622 250mA 623 SOOmA 624 

QUICK BLOW iJki 
TVOC No. Typ« No. 25QmA 631 SOOmA 632 AH 7p each 
Type No Type NO. IA 635 2-5A 630 1 6A 636 3A 639 2A 637 AH 6p each 

NUTS AND BOLTS 
BA BOLTS parks of 0A threaded cadmium plaied screws slotted chotFu head. 
Supplied in miiltiplns of 50- 
Type No Pfice Type No. Price linOSA 039 £120 irndBA 846 £0 32 yinOBA 840 C0 7S lindBA 047 CO 35 1 in 2SA 04 2 £0 6B 1in6BA 848 £0 40 JinZBA 843 £0 45 linOBA 04$ £0 21 JmZBA «4 i £0 52 Jin 6BA 850 CO 25 

BA NUTS packs of cadmium pi a led full nuts m multiples o' 
50, 
Type No. P'rce Type No. Price OBA 855 £0 72 4aA 857 CO 3D ?BA 856 £048 60A 858 CO 24 
8A WASHCft5 - ha; cadinium ti'atcd plain sramped washers 
supolled in myltioles of 50, 

No. Length 5 !in Width 169 2i«n 160 4 in 4in 161 4in 21 m 162 5] in 4in 163 4if\ 2}in 164 3in 2,n 165 166 7in 0m bin 6in 167 6 In 4iri 

No, Price 861 £012 86? CO 12 
SOLDER TAGS - hot tinned supuhed in mutiipfcsof 50, 
Type No. Price Type No, OBA 851 £0 40 48A 853 29A 852 £0-28 684 S54 

METAL FOIL CAPACITOR PAK 
Containing 50 metel foil Capacitor—like Mullard C2fi0 series. 
Mixed values ranolng from Oluf—Z-Sut. Complete with 
dentmcatlon sheet O/N 16204 £1 »• 

TRANSFDRIVIERS 
MINIATURE MAINS Primary 240V 
No. Snrondary Phco 2021 6V-0 6V tOOmA 90p* 2022 9V-0-9V 100mA 90p* ?023 12V 0 12V 100mA 95p* 
MINIATURE MAINS pi.mary 240V with two iortfoeodenr secondary windinys No. Type Prke 2024 MT20O 0-6V.D-6VRMS £150* 2026 MT150 0.12V 0-12V RMS £150* 
1 amp mains Primaiv?4f>V No, Secondary Price 2026 6V 0 6V 1 amo £2 60* P, 8. P 45D 2027 9VO-9V lamp £2 00' P & P. 46p 2028 12V 0 12V 1 amp £2 80' P, S P. 5!jp 2029 ISV-O'ISV 1 amp £2 75* P & P. 60p 2030 30V O-aOV 1 amp £3 45' P. & P 8Gd 
STAN DA R11 MAI NS Primary 240V Multi-tapiicd •.oconfljry mains transformerj available In i Omn, l amp arvj ? amp currant rahnn Sacondary laps arc 0 19.25 33 40.50V 
Vollages available by use of taps- 4 7 8 10, 14 15 17. 19.25,31.33 40.25 0 26V 
No. Rating Price 2031 lamp £5-60' P «. f. 8(»r» 2032 1 amp £6 60* P ft P 60n 2033 2 amp £7 40' P ft P. I MO 

emo. > amp jirwi j amp current rating Secondary tan* *rt 0 19-25 33 40.50V 

P ft IVHGp P. ft P 860 P 6 P. I MO 

AUDIO LEAPS 

Ail 5p each excepting B16 which is 7p. 
Type No. 1A 625 2A 626 1.6A 627 All 7p each 

Tvjw No. 2 SA 628 3-15A 629 5A $30 

CASES AND BOXES 
INSTRUMENT CASES. Ir» two seeiionB vinyl cover ad top and srftea, sluhiinlum bonam, front and brrck. No- Length Width Hoighl Price 155 Sin 5 Jin 2in £152* 166 I tin Cm 3«n £712* 157 6in 4 Jin ijin £130* 158 9in Sim 2Jin £176' 
ALUMINIUM BOXES. Mede from bright flfc., folded construction bbcH bo* complete wHh half inch deep Hd and acrews. 

107 FM Indoor Ribbon AetiJ| £0 60* 113 3.5mm Jack oluu to 3 6mm Jock plug, Lenqil. 15m CO 75* 114 5 pin DIN ptuy to 3 5mm Jack connected topms 3ft5. Length 1 .fim CO05* 115 5 pm DIN plug to 3.5mm Jack connected 
rop.ns 1M Lengm 1 5m £085* 11B Car aerial cxtonsron, SciovriBd Insol.itod lend, Fitted plug ft aki. C1 lO- 117 AC mains conneclinq lei>d torC0S*«IIC recorders ft tadius. Z moires CO 60* H 8 6 pin OlN phono plug to stereo head phono Jack socket £1 05* 119 2 • 2 pm OlN plugs lo steteti Jack socket wlih aiienuanon network ioi stereo hoadphones. Letigth 0.2m £0 90* 120 Car vtomo cpnneclot. Varistblogaomciry plug to lit most cor utsseno. 8 track Corliidne ft Combination units. SuDplifrl with Inline (used power lead and inxiruciions €0-60* I 23 6 6m Coiled Gu>M' Lead Mpno Jack Plug to Mono Jack Plug BLACK £1 50* 124 3 u>n DIN plug to j pirt DIN plug. Lnnqlh 1 5m C0-7S* 125 5 pin DIN plug to 5 pm DIN plug, Length t.5m £0'7S* 12$ D pin OlN plug to Tinned open end Lrngth 1.5m £0 7S* 127 5 pin Din plug to 4 Ptiono Pl-ga. 
All culpuf coded. Lengih 1 6m £1 SO- US 5 pin DIN plug to 5 pin UJN socket, Longib ) 5m £0 60* 129 6 pif> DIN plug fo 5 pin DIN plug mirror jmago. length 1,5m CJ 06* 130 2 pin DIN plug to 2 pi A OlN inline socket Lengih bm £0 68* 131 5 pin DIN plug to 3 pin DIN plug. I&4 and 3fc5. length 1 5m £0 83* 132 2 pin OlN plug to 2 p«n DIN socket Length 10m £0 96' 133 Spin DIN plug to 2 phnno plugs Conueaeopins 3&5. Lengih l.Bm CO 75" 134 & pin OlN plug to 2 uliunu sockets. Connected p n? 3&5. length 23cm £0 68' 135 5 pN" DIN socket to 2 phono plugs. Connected pin* 3ft5 Length 23cm £0 68* 13 6 * Co fed s lei eo headpho ne e x>e naion lead Black, Langth 6m fT-7S* 

17$ AC mains feadfo'caluulalors etc- £0-66* 

ELECTROLYTIC PAKS 
A ranoe ot oaks each containinp IB fUsf quality, mixed value mlnialurB alectmlytlcs. 
16201—values IrOm'47mFD—lOmFf> Mp" 
16202—values from ICmFO—tOOmFD Mp" 
18203—values from 100mFO—680mFD Mp* 

Bl-PAK CATALOGUE 
NEW EDITION NOW AVAILABLE 

Send tor your copy of out revised catalogue and price list NOW! It contains 127 p.iges packed with hiemllv hundredr. of aemlconrt ne tors, tomponnnis and Oor famous rongp ot Bl-KITS audio modules. ONLY 65p POST FREE 

ORDERING Do noi lorget lo slate order number and your name and addiosr.. 
V.A.T, Add 12 to prices marked* 8% lo ihose unmurked Items marked ate rero rafirl 
PftP. 35n unless otherwise shown. 

BhPAH 

DEPT. "wio . P.O. Sox 6, Ware, Herts 
COMPONENTS SHOP: 1S 8ALD0CK 

STREET, WARE. HERTS. 
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High quality audio modules for Stereo and mono 
S450 
STEREO 
FM TUNcR 
Fitted with 
.hase lock-loop 

£22 '30 
+ 400 .&p 
+ 121% VAT 

FREQUENCY RANGE 88-108 Mh, 
SENSITIVlry - - - - IOuY- .-. 
BANOWfotH- -- - - - --i50-kH,- - ---
SPURIOUS REJECTION 50 dB 
SElE-C-,'jVlty-± 400 kH, S5dB --- -

- A1JbR56uTPu-T{22"siHz deviati on) 100 mV 
sfERfO SEP-ARA TIO-N - - - - - 30",' "o"B::o.,==::7= 

--SUPPLY REQUIREMENTS 201030'1 (90mA 
AERIAL IMp-EDANCE .- 75 ohms 
DIMENSIONS 240mm 

The 450 Tuner prOVides Instant programme selection at the touch of a button ensuring accurate tuning of .. 
stations, any of which may be altered as often as you choose. simp1v by changing the settings of the pra-set controls. 
Features Include FET input stage. Varl-Cap diode tuning. Switched AFC LED Stereo Indicator . 

Stereo 30 OUTPUT POWER 7 Waits RMS 
LOADIMPEDANCE --- 8ohms'- - - - ---

MPA30 
MAGNETIC CARTRIDGE 
PRE-AHPLlFIER 

Enjoy the CflJltllty of a 
magnetiC cartridge with your +J5p pAp 
exisilng ceramic equipment using + 12;'% VAT 
the MPA 30 which is a high quality Dre· 
ampllfler enabling magnetic cartridges 10 be used where facilities 
exist for the use of ceramic cartridges only, 
SENSITIVITY 3 5 mV for 100 mV output 
EQUAlisAtioN -- wilhi"-±1 dB fronii/OH"""""-

20 kH, 
I NPUT IMPEDANCE --- --- OOK;;hms--- - -- - -

SUPPLY 18 to 30 V re earth 
- 110 IC 50 '. 2Smm (jnc -5Ui- --

socket) 
COMPLETE . . !:!_d -. . 

TOTAL HARMON IC DlS'fORTION Len th an- S % (Typically 3%) 
FREQUENCY RESPONS{ - • -- 50 Hzlo 20 kH,± 3d!!. --- 1------------------------1 

- tONE-CONTROL RANGE ± 12 dB •• f ,00Hz and 10kHi PA12 . .. 
£18·95 " SENSITIVITY - 190 mV for fulloutput r .. 

I NPUrlMPEDANCE 1 M ohm. STEREO . ' .. ' , £7-10 
+ 40 p&p + 12,% VAT T + Tw R.M.S . - TFiANSFORMElfREQUIREMENTS 22 V-:ii.-C-:r.tOd8ti A-- PRE-AHPLlFIER 

OIMENSIONS - - - - - - - - -- ,. 
(less controls and panel) roomm x t30mm :x 33mm 

The Stereo 30 comprises 8 complete stereo pre-amplifler, power amplifiers and power lupply . This . with onlv the addition 
of a transformer or overwind wlJl produce a high Quality audio unit ,uitable for use with a wIde range of Inputs Le, high 
Qualitv ceramIc stereo tuner , stereo tape deck etc. Simple to install, capeble of produCing really first class relults, 
this unit i s supplied with full instructione. black Iront panel, knobs, main twitch. futl8 and fu.e holder and universal 
mounting brackets. 

AL60 
AUDIO 
AMPLIFIER 
MODULE 
15 WatU RMS 

OUTPUT POWER 25 Wall. RMS 
SUPPLY 30-50 '1- - - - ---
LOA-O-iMPEDANCE - 8=115 ohms -- - -

"OTAl HARMONIC-DISTORTION l ••• ihan,lo/,' (TypTcaIlY 06%) 
FREQUENCY- RESPONS--e- 20 H, Tei 30 kHz x 2dii. ---

SENSftNi'YV--- - iBO-m-" for tull output---
MAX, HEAT SINK , 'eMPERATURE -eooC-

The PA 12 Stereo Pre-
Amplifier chassis I, designed and recommended for use with Ihe 
AL 20/30 Audio Amplifier Modules, the PS12 power supply and the 
T538 Transformer . Features i nclude on/off volume, Balance, Ban 
and Treble controls, Complete with tape output 
FREQUENCY RESPONSE 20 H,-20 kH, (--3dB) 
BASS CONTROL ± 12 dB al 60 H, 
TREBLE CONTROL 
INPUT IMPEOANCE --'M.g, ohm 
INPUTSENSITIVITY 300niY --

CROSSTAlK- - - --60 dB -----
SIGNAL/NOISE RA TlO dB 
OVERLOAD FACTOR ----± -20dB-----
TAPE OUTPUT 
DIMENSIONS- 152mm)< £4 -55 + 35p p&p 

+ Ul%VAT 
DI-.fENSIONS- - -- - l03mm )( 64mm )1,- 1S.nn:;---I------------------------1 

ThiS high Quality audio amplifier module is for use In audio equipment and stereo ampllflers and provide, output powers up 
to 25 RMS with distortion levels below 0·1 %. 

POWER 
lOAD IMPEDANC-E--- - --- 8-16 ohms 

PS12 POWER SUPPLY 
Designed for use with the AL30A $.450 and MPA30 In conjunctioo 
with transformer T538. 
INPUT VOLT AGE 
OUTPUT VOLTAGE 
OUTPUT CURRENT 
SIZE 

17-2Ov AC 
27-30-; OC 
800mA 
60mm )I 43mm ). 26mm 

£1-30 
+ 35. p&p + 12.% VAT TOTAL HARMONIC DISTORTION LeBs 

FREQUENCY If, 10 301H' " ills, - .- 1------------------------1 
SENSiTTVITY -_. - 280 mV lor full output 
MAX, ."fE'AT SINK "TEM"PEifATURE -900C- - _. --- ---

- DIMENSIONS - - - - - 103mm I54mmx- 15mm 

The ALBO Is similar In design to the Al60 above and Is of the same high quality but proylde. output power. up to 35W with 
distorUQn levels below 0 1 %. 

AL250 125w R,M,S, OUTPUT POWER 125 Watts RMS cootlnuous 
OPERA TING VOL"t..::-A:.:G:.:E'__ ___ 5IHIO V 
lOADS - ohm. 
FREQUENCY -RESPONSE 2S"Hi 2O""k'uHCC", -=mC=:ea::::.:-Cuccred 

lit 100 Watts 
SENSITIVITY FOR 100 WATTS--- - --------
O/P AT 1 kHz 4SO mV 

-INPUT IMPEDANCE-- - - ____ _ 
TOT Al HARMONIC DISTORTION 

50 WATTS Into" ohms 

£17 '25* + 40p p&p + IX VAT 
50 WATTS into 8 ohm. 

01% 
006% 

This unit, designated AL250, is a power ampllfier providing an output of up to 125W RMS, into a 4 ohm load . 

AL30A 
AUDIO 
AHPLlFIER 
MODULES 

10w (fp RMS 
A.M.S TOTAL H.A. RMO_ .NIC DISTORTION Less 

d - '/ LOAD IMPEDANCE - -- 8--16 ohms 
• -..t h t INPUT - - -'-00 iCOhm'-=.------

\ -1:\ FREQUENCY RESPONSE - -- - kH, ± 3 dSS- -
£3 ·75 + Up P&.P """").i _ _ . mV ful/ o utDut ... 

, + 121% VAT DIMENSIONS 14mm ;... 63mm x 28mm 

These low cost 5 and 10 watt modules offer the utmost In reliability eod performance, whilst being compact In alze. 

SPM80 
STABILISED 
POWER SUPPLY 
£4 ·25 + 35p p&p 
+ Ui% VAT 

INPUT A_C VOLTAGE 33-40V 
-OUTPUT 0 C, VeL T AGE 33 y- ;;o;;;;n.-I-- - - - - -

OUTPUT CURRENT 10 mA-IS amp. 
QYERLOA-D- CURREp;ff-- .. 1' 7 amps approx. 
DIMENSIONS - --- ' ·05mm--;-63mm )( 30mm 

Designed to power two Al60s at 15 Wafts per channel slmullaneously. Circuit Techniques Include full short circuit 
protection. 

PA100 

£15·80 
+ 40p p&p 
+12i% VAT 

FREQUENCY RESPONSE 20 Hz 1020 kH, 1 dB 
TOTAL HARMONIC DISTORTION -less toan-: 1 % 
SENSITTvifv 1. TAPi-- --- 1OO·;nV/100·-K OhmS} For an 

INPUTS 2. RADIO TUNER 100 mY/100 K ohms output 
3. MAGNETIC P.U. 3 5 mY/ 50 K ohms 250 mV 

EQUALISATION - Within ± 1 dB from 
20 Hz to 20 kHz - _ . . _-------

SIGNAlfNOISi- RATIO - Bette! than 65· dS; -
INPUT OVERl6AO Better than 26 dBs (All inputs) 
5UPPLY- ----- ---- - - 20-'040 V 

'"DIMENSIONS --- ---300 x 9;:'0 -'x "'33'""m-m--"(lc-.-•• - c- ontroi"sr 

GE 100 NINE CHANNEL 
MONO-GRAPHIC EQUALIZER 

The GE100 has nine 1 octave adjustments using Integrated circuit 
active filters, Boolt and Cut limits are ± 12dB Max Voltage 
handling 2 V RMS, T.H.O., 0 05%. Input tmDedence lOOK. Output 
Impedence less thBn 10 K. FreQuency response 20 HI-20 KHz (JdB). 

£22·00 
tlugge.'ed gain controls are 10 K llN aHders (not + Up pap 
supplied with the module) See Paks 531 and 16192. + 121% VAT 
SGSI POWER SUPPLY BOARD for GE100 15'()'15 VOLT + 
12t% VAT + 35. p&p 

SIREN ALARM MODULE 
American Poli ce screamer powered from any 12 volt supply Into 
4 or 8 ohm speaker. Ideal for car burglar alarm, freezer breakdown 
and other securit)' purposes Order No 515. No . BP124 
Only £350 + 1% VAT + Up p&p 

MA60 HI-FI AMPLIFIER KIT 
Build you own top Quality amplifier, save yourself pounds. The 
MA60 kit comprises the following SI-kits modules, 2 x A 50 amps . 
1 x PA100 pre·amp, 1 '" SPM80 stab power supply, 1 "- BMT8C 
trans giving 17 watts RMS per channel STEREO. All I.odule!> 
(' ered by the Bi "\1< Jfaction or rnO'1[·f back guarantee. 

eta sot the above mooules are in this ad . 
Price £32 ·00 + 121% VAT + 12p p&p. 

TC60 KIT 
A beautifully designed genuine TEAK WOOD veneered cabinet 
to put the professional touches to your home bUilt amplifier. Full 
set of parts Incl. Front 4. Back Panels, Knobs, Chassis, Fuses, 
Sockets, Noen . etc . Ideal for the MA60. Size: .2Smm 290mm)l 
95mm . 
Price lit 15 + UI% VAT + Itp .&. 

TRANSFORMERS 
T538 For use with S.45O .A.l3O.A. MPA30 
Order No. 2036 Price : £3 20 + 55p DAp + 12j % VAT 
T2050 For use with Stereo 30 
Order No. 2051 Price: £325 + 55p p&p + 12i% VAT 
BMT80 For use with AL60 SPM80 
Order No 203<4 Price : £5 -40 + 86p pAp + 12,% VAT 
BMT250 For use with Al2SO 
Order No . Hl5 Price: £, l5 + £.1 10 D&'O + VAT 

BI-PAIl A top quality stereo pre·amp[ifier end tone control unIt, the PA100 provides 8 comprehensive solution to the front end 
reQuirements of stereo amplifiers or audio units. The SIX push button selector switch gives a choice of Inputs together with 

,_'w_o_fi_"_er_s_l_o_r _h_'g_h_"_n_d_IO_w_I'_eQ_u_e_n_ci_e_s, __________________________ ---l DEPT. PW6, P. o. Box 6, W dre I Herts 
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High quality audio modules for Stereo and mono 

S450 
STEREO FM TUHcR 
fitted with 
oh*ie lock-loop 
£22-30 
i VAT 

fRFQUENCY RANGE 
SENSiTIVITV 
BANOwibTH 
SPURIOUS REJECTION 
SELECTTVJTV ± <00 kM» 

ed-IM Mh* 
Ji o mV" "2_ 
"250 hH» 
50 dH 

~55'dB 

MPA30 
MAGHETIC CARTRIDGE 
PRC.AHPLIHER 

AUDIO OUTPUT 122*5 kHi devlallon) 100 mV 
^STEREO SEPARATION 30 dB  

SUPPLY REQUIREMENTS ?o"io 30V A m«x) 
AERIAL IMPtOANCE ~ ' T5 ohmi 
DIMENSIONS 240mm"* 110mm X 3Zmm 

£2 95 

The 450 Tuner pfov<de$ instant proorammo ae'ecHon at the touch of a button anaurlng accurnle limlna ol 4 pr*-9ei««;le<J ■tBtlona. any ol which may be altered ae often aa you choosa, Bimo'y by chaoaJno the aeltlnoa of the pre-*ot control*. Fealurae include FCT input filaoe. Varl-Cap diode tuning. Switched AFC LID Stereo Indlcator. 

Fnjoy Ihe quality of a **Mm i/v magnetic cartridge with your +35p pA p exlsllne ceiamic equipment ualng + 1Z| % VAT the MPA 30 which ig a high quality pre- amplifier enabling magnetic carlrldgea to ba used where lacllilJea mlat tor [he uue of ceramic cartridges only. 
SENSITIVITY  3 5 mV for tQQ mV Oulpul  
EQUAHSAtioN Wirhln ± l dB from 20 Mj to 2f>kHi 

TA OUTPUT POWER _ 7 Watli RMS   
OiUI UU UU _LOAD IMPEDANCE ~ 8 ohm a" 
COMPLETE TOTAL Harmonic DISTORTION "Leatftan 5%{TyplcBMy 3%) AUDIO ^FREQUENCY RESPONSE*" ' 50 Hz Ig 20 hHz±3dfl"t ' CHASSIS ^ CONTROL RANGE ± 12 d8p at lOQHz and 10»Hi 
£18-05 SENSITIVITY " 190 mV for foil output T*' JNPUf'lMPEDANCE 1 M ohm*  
+ 1Ji% VAT 7 + Tv, R,M.8, TgANSFOHMER REQUThEMENTS 22 VTa"C. rated al 1A 

(Les? conlroit and panel) ZOOmm ». iJOmm > Hmrn 
The Stereo 30 comprlaei a complete elereo pre-amplifler, power amplifiers and power fcupp'*- This, with only the addition of a Iransfarrner or overwind will produce a high quality audio unit suitable for o»e with a wide range ol Inputs I.e. high oua'ily ceramic pick-up, stereo Inner, slereo (ape deck etc. Simple to inetall, capable ol D'Orfuclog really ftrai class reaulls, 
Ihla unit It aupplied v/(lh full invlrucliono, block Iront panel, knobs, main switch, fus» and fuse holder end unlvereil mounting btacxels. 
A I fjn <^5^ 25W OUTPUT POWER 25 Watta RMS MkUU rmb SUPPLY _  30-50 V 

AUDIO ^•7SSff4> _LOAD IMPEDANCE B-i« ohma _ AHPLIFJER V'^' TOTAL HARMONIC dTsTORtToN Leas fhan -1 {Typically 08^) 
MODULE J FREQUENCY RESPQNSE 20 Hz to 30 kHz .*< 2 d0s  25 Watts RMS SENSFTAftTV 'i  "aiH>"mV for full outpui" 
£4-55 , MAX. HEAT SINK TEMPERATURE 00'C 
7lll% V*T ' DIMENSIONS   Itomm - «mm . IS^S  
This high qustlfy audio smpllflt' module is lor use In audio SQUIpment and alereo smpliners and o'QvIdo, aulput dowoia up lo 25 RMS *Hh dlBlortion levels below 0-1%. 

COMPLETE 
AUDIO CHASMS 
£18 95 
+ 43 p&p + 12}% VAT 

50 Hz ig 20 kHz ± 3dfl» 
± 12 dBs ai tOOHz and 10kHi 
190 mV for foil output 
1 M ohms 

I + 7w R.M.8, 

AMPLIFltH 
MODULE 

INPUT IMPEDANCE 
SUPPLY _ 

' DIMENSIONS 
So K ohms  
lit to 30 V-re earth ~ 

"ilu -« so •' 25mm (Vnc'OIN socket) 

Pfl12 £7 10 
STEREO -1^ + Mp pAp 
PRE-AMPLIFIER ' -h 12jii VA1 
The PA12 Stereo Prc- AmDllOer chossia li designed and lecommended lor use wllh lha AL 20/30 Audio Amplifier Modulefi. the PSH? power supoty and Ihe T530 Transformfr. Features Include on,'off volume. Balance, Bays and Treble cantrols. Complete with lopa oulpgl 
FREQUENCY Rf 5P0NSE 20 Hz-20 kHr (-JdB) 

OUTPUT POWER 25 Watta RMS 
SUPPLY 38-50 V   
LOAD "IMPEDANCE* 6-16 ohma 
TOTAL HARMONIC DTSTORTTON Lea# Than'1% (Typically 08%) 
FREQUENCY RESPONSE 20 Hi to 30 kHz .* 2 fl0» 
SENSfTivrfY 360 mV for full outpui 
MAX. HEAT SINK TEMPERATURE 00'C 
DIMENSIONS ICUrnm * 64mm * iSmm 

BASS CONTROL  
TREBLE CONTROL 
INPUT IMPEDANCE 
INPUT SENSmviTY 
CROSSTALK 
SIGNAL/NOISE RATIO 
QVERLQA0 FACTOR _   
TAPE OUTPUT IMPEDANCE 
dimensions" 

± 12 dB at W Hf  
~± t< dB at 101 Hz  

1 Mag, nhm 
' 300 mV "   , 

—50 dB   
—65 dB"  

20 dB  
25 K ohma _____ 
l5Zmni / Mmrn ^ 25mirl 

PS12 POWER SUPPLY 

OUTPUT POWER 35 Wafle RMS 
SUPPLY 40-W V 
LOAD IMPEDANCE 6-16 ohrn4 
TOTAL HARMONIC DISTORTION Leaathan •t%(Typlca1tv -06%) 
FREQUENCY RESPONSE 20 Hz to 30*6Hz v 2 dB* 
SENSITIVITY 360 mV lor full outpui 
MAX. MEAT SINK TEMPERATURT fl0®C 
DIMENSIONS 103mm ■ 64rnm h Ibmm 

Designed lor uaa wifh the AL30A S.450 und MPAM In conluncllon with l/ansformer T5M. 
INPUT VOLTAGE 17-2thr AC £4 -Ift OUTPUT VOL TAGE 27-30v DC 1 INPUT VOLTAGE OUTPUT VOLTAGE OUTPUT CURRENT SIZE 

800mA 60mm / 43mm : 4 Up p4p + VAT 

AL250 
POWER 
AMPLIFIER 

125w OUTPUT POWER  
OPERATING VPCtAGE  
LOADS" ,   
FREQUENCY RESPONSE 

""sensitivity for Too watts 
Ofp AT l_kH« 

"INPUT IMP ED A NCE   
TOTAL HARMONIC DISTORTION 50 WATTS Inlo 4 ohma BQ WATTS Into 6 ohm» 

125 Walta RMS cQhtlnoou 
so-ao V   " 
4-16 ohms__ 
25 Hi 20 kHz measured at IQO Watta 
4» my 
33 K ohms 

4>c# { BQ WAt Ji into B onm» o w/i *♦1 I 'fcD +Mgp*p + 6%VAT I   
This unit, designated AL250, la a power ampliflGr providing an output ol up to 125W HMS, Into a 4 pbm load. 

GE 100 NINE CHANNEL 
MONO-GRAPHIC EQUALIZER 

The GE100 has nine 1 octave adjuftlmeni* using Integrated clrculi active Alters, Boos? and Cut limit# J'e i t2dB Man Voltage handling 2 V RMS. T.M.D.. 0 »%. Input imoedence 100K. Output Impedance lesa than 10 K, Frequency response 20 Hz -20 KHz (3d8). The nine gain controla are centred at 50, 100, 200, o#>/> /w\ 400, BOO. 1.600. 3,200, 6.400 and IZ.BtW Hz. The X,££'UU auggeated gain conlrol# are 10 K LIN slider# (not i nXo supplied with the module) See Paks S3l arvd teiW. + vat 
8GM POV^ER SUPPLY BOARD tor GCtOO 15-0-15 VOLT £»*»-»- 1ii% VAT + asp p&p 

SIREN ALARM MODULE 
American Police ncreamer OOwered from any t? volt Supply Inlo 4 or fl ohm flpeokor. Ideal for car burglar niarm, freezer breakdown end other security purposes Cder No SIS. No. BPt24 Only Cl 51 + 1% VAT 4- 33p pftp 

AL30A 
AUDIO AMPLIFIER 
MODULES v , M- 

MAXIMUM SUPPLY VOLTAGE 30 V  
POWER OUTPUT for 2% THD 10 Walta RMS 

" TOTAL"ha"r"m~0"nTc'DISTORTION La'sa than 25% 
_LOAD fMPEDANCE   8-16 ohma  

INPUT iMPE DANcE 100 k"ohm* 
FREQUENCY RESPONSE 50 Ki-25 kHz ±_3 dBs 
SEN~SiriVITY _"  75 mV for fuij outpiit  
DIMENSIONS* ' 74mm'•"63mm x 2Sinm £3*75 + 3Sd dA SENSITIVITY  75 mV for Ml Output   + 1215'VAT 0 DIMENSIONS 74mm •- 63mm x 2Sinm 

These low cast Sand 10 watt modulo# oiler the utmost in reliability and perrormonce. whllal bolng compact In alze. 

MA60 HI-FI AMPLIFIER KIT 
Build you own top quality ampllfler, save yOursell pounds. Th»  — UAtKl kitcompmes ihefollowing Qt'klts modules. 2 x A Mamor.. 1 ' PA100 pre'amp, 1 * SPMBQ stab power suoply. t > BMT8C Irene giving 17 watt# RMS per channel STEREO. All i icdulcv r ered by Ihp B1 " \K sa' jfaclion or manry back guarantee -    eta i ot the above moouies ere in iKib ad. Price £32 0C + 121% VAT + *70 p&p. 

SPIV180 
LTABILISf D qutf 
POWER SUPPLY ~c' 
£4*25 +35ppAp 
+ 12|% VAT    
Designed lo cower two ALEO* al is Wails per channel # protection. 

INPUT A.C VOLTAGE _ 
OUTPUT D C. VOLTAGE 
OUTPU T_C{J H R E NT  
overC o ad" c ur re n t 
DIMENSIONS 

33-4 OV  
33 V nominal   
10 tnA--1 S amp» _ 
1 aocrO*. 
105mm > S3mm * 30mm 

TC60 KIT 
A baautlfully designed genuine TEAK WOOD veneered cftbtnet to put the prafeflBlonal louche# fo your home built ampllOer. Full ael ol parta Incl. Front A Back Panel#, Knobe, Chasnlo, Fuses, Sockets, Noen, etc (deal for the MA60, Sire; 425nim 290mm » 95mm. Price £t$ »S +- 121% VAT + Hp pAp 

Jltaneoualy. Circuit Technique# Include full ihort circuit 

SENSITIVITY 1. TAPE -lOOmVHOOK ohm#! For an INPUTS 2, RADIO TUNER 100 mWlPO K ohms } output  3. MAGNETIC P.U. 3 5 mV/50 K ohms 
EQUALISATION Wtthln ± J dB troo 

DAifin FREQUENCYRESPONSE ?0JjzLo20 kHz _*_1_dJ B M. I UU TOTAL HARMONIC DISTORTION LeSBthan 1%CT^7cally 07%)I 
CTCRFO i> SENSITIVITY 1. TAPE"" 100 mVHOO K ohm# ['For an 
PRF.iMPI IF1FR INPUTS 2, RADIO TUNER 100 mV/tPO K ohms } output , •  3. MAGNETIC P.U. 3 S fYiV/50 K ohms I mV 

. EQUALISATION Williln ± 1 HB lioin 
-r r» BASS COFtTROL RANGE  + 15 dBe at 75 Hz  

^ ' TREBLE CONTROL RANG'E + 10^20 dBa al 15 KHz  
SIGNAUNOISE RATIO  Belter than 65 dB# {Alf inoule) 

J '80 JNPUT OVCRLQAD  Bctler than 26 dBs" (A 11 Vft p uts) 
SUPPLY"  20 to 40 V ""_2 

■M?i%PVAT DIMENSIONS   3W». gQi* 33mm (loaa conrrgls) 
A toe oualiiy Stereo pre-ampflhflr and tone control unit, the PA100 provides B comprehensive solution to the Irpnl end requiremenco of slereo ampllflo's o' audio unit#. The su puan button selector switch gives a choice of inputs together with two fillers tor high and low fregu&nqias. 

BASS CONTROL RANGE __ 
Tfl£6LE CONTROL RANGE 
SIGNAUNOISE RATIO 
INPUT OVFRLOAO 
SUPPLY"   
DIMENSIONS 

Wtthln ± I 0B from ^ 20 Mz 1 o 20_liHr_ 
+_25_d0 s af 75 Hz"  
"+ 1(^20 dBa at IS kHz  
Belter than 65 dB# < AI f I npu I s) 
Betler the n 26 dBa (A 11 inputs) 
20 to 40 V " 
3ttJ > 96* 33mm (1*99 conlVois) 

TRANSFORMERS 
T538 For use with S.450 AL30A MPA30 Order No. »36 Prke: £3 2t + 55p oio + T2i% VAT T20W For use with Stereo 30 Order No, 2054 Price; £3 25 + 55p Dip + 12J% VAT BMTfil) Foruae with AL6Q SPM80 Order Np »34 Price; £5 40 -f BBu pip + t2J% VAT BMT250 For use with AL250 Order No, zali Price. £1 Si + £t 10 pap + 12i^ v AT 

BhPAK 

DEPT. PW6, P.O. Box 6, Ware, Herts 
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Caveat EmQL--t_o_r ___ _ 
I ET THE BUYER BEWARE!-a very old Latin tag, but one which is still L sound, even with the advent of present-day consumer protection 

legislation. Perhaps not quite its usual application, but none the less 
important for the home constructor of electronic projects, would be in warning 
readers to make sure that they can still get the specialised bits and pieces 
used in a past deSign, before spending out money on the rest of the 
components. 

Every few months we seem to get a spate of letters from readers who have 
suddenly decided to build something which we published five, ten or even 
more years ago. They have gone ahead and spent a considerable sum getting 
together the "easier" components, only to find that they can't find a source 
of one awkward one anywhere. Then they write to us for help. 

If it's a semiconductor device, it's usually not too difficult to find an 
eqUivalent, though to replace some early audio i.c.s. will often involve modifying 
a printed circuit board layout. The real problem area is that of transformers, 
sometimes for power supplies for valved equipment. A careful check through 
the advertisement pages, or some suppliers' catalogues, will often reveal 
something suitable for these. 

More difficult are audio transformers, particularly inter-stage coupling or 
push-pull output types for early transistorised power amplifiers. The coming of 
direct-coupled amplifier designs with complementary or quasi-complementary 
output stages, and the more recent Single-chip audio power amplifiers, has 
meant that the demand for such transformers has largely disappeared, and as a 
result maoy manufacturers have stopped producirlg them. Obviously it's 
possible to use a more modern design if just a straightforward audio 
amplifier is involved, but if it's doing a special job, things can sometimes be 
more complicated. 

While we will always try to help a reader in difficulty with a project (but do 
please send an s.a.e.) we simply do not have the manpower to research and 
produce modifications to past deSigns to accommodate new components. 
It is often tempting to store away a circuit for future usa-I know, I have a box-
file full at home which I have collected over the past ten years or so. To any 
reader contemplating building a project from previous years, I would say please, 
please check that you can still get the "difficult" bits and pieces before you 
invest many pounds in the remainder. 

Ted Parratt BA-Technical Editor 

Ted's entry into the world of 
electronics began with RAF service 
as a Wireless Operator, followed by 
spells as a Test Engineer in industry 
with GEC and Solartron. 

During a period a's a freelance 
Audio/Visual Aids Technician he 
studied for an Open University degree, 
graduating in 1974, and just before 
coming to PW worked as a contract 
technician with another university. 

Apart from active involvements as a 
musician (a classical and jazz guitarist 
with a quartet), he enjoys jogging 
and real ale, although not simultane-
ously! Ted is married (his wife has an 
unusual "mobile" museum of domes-
tic items), with one daughter a Legal 
Executive in the City, and a younger 
daughter and son just beginning work. 

Practical Wireless, October 1978 

EDITOR 
Geoffrey C. Arnold 

ASSiSTANT EDITOR 
Dick Ga'nderton C. Eng., MIERE 

ART EDITOR 
Pelor Metalli 

TECHNICAL EDITOR 
Ted Parratt, BA 

NEWS & PRODUCTION EDITOR 
Alan Martin 

TECHNICAL SUB-EDITOR 
Peter Preston 

TECHNICAL ARTIST 
Rob Mackie 

LAYOUT ARTIST 
Keith Woodruff 

SECRETARIAL 
Sylvia Barrett 

Debbie Chapman 

EDITORIAL OFFICES 
Westover House, 
West Quay Road, 
POOl.E, Dorset BH15 1JG 
Telephone Poole 71191 

ADVERTISEMENT MANAGER 
Telephone: 01-261 6671 Roy Smith 

REPRESENTATIVE 
Telephone- 01-261 6636 Dennis Brough 

CLASSIFIED ADVERTISEMENTS 
Telephone;0t-261 5762 Colin R. Brown 

MAKE UP & COPY DEPARTMENT 
Telephone: 01-261 6570 Dave Kerindi 

ADVERTISEMENT OFFICES 
Kings Reach Tower, Stamford St., 
London, SE1 9LS 
TELEX: 915748 MAGDIV-G 

Caveat Emptor  

tET THE BUYER BEWARE!—a very old Latin lag. but one which is still 
sound, even with the advent of present-day consumer protection 

' legislation. Perhaps not guile its usual application, but none the less 
important tor the home constructor of electronic projects, would be in warning 
readers to make sure that they can still get the specialised bits and pieces 
used in a past design, before spending out money on the rest of the 
components. 

Every lew months we seem to get a spate of lellers from readers who have 
suddenly decided to build something which wo published five, ten or even 
more years ago. They have gone ahead and spent a considerable sum getting 
together the "easier" components, only to find that they can't find a source 
of one awkward one anywhere. Then they write to us for help. 

If it's a semiconductor device, it's usually not too difficult to find an 
equivalent, though to replace some early audio i.c.s. will often involve modifying 
a printed circuit board layout. The real problem area is that of transformers, 
sometimes for power supplies for valved equipment. A careful check through 
the advertisement pages, or some suppliers' catalogues, will often reveal 
something suitable tor these. 

More difficult are audio transformers, particularly inter-stage coupling or 
push-pull output types lor early transistorised power amplifiers. The coming of 
direct-coupled amplifier designs with complementary or quasi-complementary 
output stages, and the more recent single-chip audio power amplifiers, has 
meant that the demand tor such transformers has largely disappeared, and as a 
result many manufacturers have slopped producing them. Obviously it's 
possible to use a more modern design if just a straightforward audio 
amplifier is involved, but if it's doing a special job, things can sometimes be 
more complicated. 

While we wiM always try to help a reader in difficulty with a project (but do 
please send an s.a.e.) we simply do not have the manpower to research and 
produce modifications to past designs to accommodate new components. 
II is ollen templing to store away a circuit for future use—I know, I have a box- 
file full af home which I have collected over the past ten years or so. To any 
reader contemplating building a project from previous years, I would say please, 
please check that you can still get the "difficult" bits and pieces before you 
invest many pounds in the remainder. 

£2 mm 

T r. w-i -SS 

Ted Parratt BA—Technical Editor 

Ted's entry into the world of 
electronics began with RAF service 
as a Wireless Operator, followed by 
spells as a Test Engineer in industry 
with GEC and Solartron. 

During a period as a freelance 
Audio/Visual Aids Technician he 
studied for an Open University degree, 
graduating in 1974, and just before 
coming to PW worked as a contract 
technician with another university. 

Apart from active involvements as a 
musician (a classical and jazz guitarist 
with a quartet), he enjoys jogging 
and real aie, afthough not simultane- 
ously! Ted is married (his wife has an 
unusual "mobile" museum of domes- 
tic items), with one daughter a Legal 
Executive in the City, and a younger 
daughter and son just beginning work. 
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Club news 
Plymouth Radio Club, G3PRC are now 
meeting at their new venue, The 
TAVR Centre, Lambhay Hill , 
Plymouth, on alternate Mondays com-
mencing 17th July. Visitors and new-
comers are particularly welcome. Be-
ginners and those who may feel un-
certain are invited to phone or write 
to the secretary at the following 
address, Len England, 62 Fufferion 
Road, Mtfehouse, Plymouth, Devon. 
Tel: 075258841-

The Sully and District Amateur 
Radio Club formerly the Sully and 
District Short Wave Club, would like 
to extend a warm welcome to prospec-
tive new members. At the moment the 
club is qu ite small and although they 
have th eir own call sign there are not 
quite enough members to keep it 
operational, so, for the time being it is 
in 'cold storage' . The club meets 
fortnightly at The Sully Bowls Club at 
7.30pm untiI10.15pm. Those interested 
please contact the new secretary at, 
13 Nailsea Court, Sully, Cardiff, S. 
Glam. Tel: 0222530787. 

Shine on 
Amalgamated Wireless (Australasia) 
Ltd ., has commenced work on a 
$600,000 scheme to convert the entire 
trunk telecommunications network in 
Papua New Guinea from battery to 
solar power. 

This is believed to be the first time 
such a project has been undertaken, 
and involves the installation of power 
cells at about 20 microwave repeater 
stations located at strategic points 
throughout the Territory. 

Many outstations currently using 
mechanical generators will also be 
included in the scheme. 

I.ong Dislance TV 
We have been asked to advise readers 
that Roger Bunney's book Long Dis-
tance Television, formerly available 
from Weston Publishing, Romsey, is 
now out of print. A revised and ex-
panded version of the work is to be 
published shortly by Babani Press. 
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Gil'ls, Girls, Girls 
The Caroline Haslett Memorial Trust 
and The I nstitution of Electrical and 
Electronics Technician Engineers have 
introduced an annual electrical and 
electronic engineering award valued 
at £250 for 'The Girl Technician 
Engineer of the Year' . With a cloSing 
date of 1 st October for nominations, 
the announcement of the 1978 Award 
will be made in December. 

The engineering industry needs to 
attract more young people of the 
highest calibre and the aim of the 
Award is to focus attention on electri-
cal and electronic engineering as a 
worthwhile career for women. By 
selecting the most outstanding girl 
technician engineer-who will have 
successfully undertaken the necessary 
technical education and tra ining, and 
have proved herself capable of holding 
a responsible job-it is the Award 
sponsors' express hope that she will, 
by her example, encourage more girls 
to enter the electrical and electronic 
engineering profession. 

For further details and copies of the 
Award nomination form please apply 
to : Joan Ashton , IEETE, 2 Savoy Hill, 
London WC2R OBS. Tel : 01-8363357. 

Dial'Y Dale 
I am informed by Blackwood & District 
Amateur Radio Society that this year's 
Welsh Amateur Radio Convention will 
be held on Sunday, 24th September at 
the usual venue, Oakdale Community 
College, Oakdale, Blackwood, Gwent. 
The Convention will be opened by Dr 
D. S. Evans, G3RPE, President of the 
R.S .G.B. 

Apart from a Trade Exhibition, 
demonstrations and advice on amateur 
TV (Gwent TV Group), RTTY 
(BARTG), satellite communication 
(AMSAT UK) and 'ORACLE', the 
I.B.A. teletext system, the programme 
will include a film of the 1978 Clipper-
ton Island DXpedition, the A RRL film 
'Ham's Wide World', an illustrated 
lecture by S. Cherry, G3SJK, of the 
Appleton Laboratory on 'Telemetry 
Communications from High Altitude 
Transatlantic Balloons Using Low 
Power h.f.', and a talk on RS.G.B./ 
W .A.R.C. 1979' by Dr. D. S. Evans. 

There will be increased exhibition 
space this year and advice on over-
night accommodation is available from 
F. B. Davies GW3KY A, 16 Vancouver 
Drive, Penmain, Blackwood, Gwent 
NP20UQ Tel : 0495225825. 

RAE coul'ses 
RAE courses are available this 
Autumn at the following locations:-

Hemel Hempstead (Herts.)-Com-
mencing Tuesday 12th September, 
enrolment on 4th and 5th September. 
The course lecturer will be C. Burke 
G3VOZ, tel: 0442833300. Hemel Hemp-
stead College of Further Education, 
Marlowes, Hemel Hempstead, Her/s . 

Knottingley (West Yorks .)-Com-
mencing mid-September, enrolment 
on 11th September. Course lecturer 
G3HCW. Knottingly High School, Kno/-
tingly, West Yorks. 

Birkenhead (Cheshire)-Commenc-
ing mid-September on Thursday eve-
nings, enrolment from 4th to 11th 
September, or at class meetings. 
Course lecturer D. E. Owen G4GGB. 
Dept. of Electrical Engineering, Birken-
head College of Technology, Borough 
Road, Birkenhead, Wirral. 

Openshaw(Man c hester)-Com-
mencing Tuesday 18th September, 
enrolment 4th, 5th and 6th September 
between 6pm and 8pm. Course lec-
turer A. B. Langfield G310A. Openshaw 
Technical College, Whitworth Street, 
Openshaw, Manchester 11. 

Swinton (Manchester)-Commenc-
ing Thursday 28th September. Details 
from G8BFP, tel: 061-794 3706. Moor-
side High School, East Lancashire Road, 
Swinton, Manchester . 

Gosforth (Newcastle upon Tyne)-
Theory and morse classes to be held 
on Tuesdays and Thursdays respec-
tively, between 7pm and 9pm, com-
mencing in September. For further 
information telephone the course 
lecturer on 0632 668439. Gosforth High 
School, Knightsbridge, Gosforth, New-
castle upon Tyne. 

BAE repl'inl 
For full details of availability and price, 
see page 64. 
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Club news 
Plymouth Radio Club, G3PRC are now 
meeling at their new venue, The 
TAVR Centre, Lambhay Hill, 
Plymouth, on alternate Mondays com- 
mencing 17th July. Visitors and new- 
comers are particularly welcome. Be- 
ginners and those who may feel un- 
certain are invited to phone or write 
to the secretary at the following 
address, Len England, 62 Fullerton 
Road, Mile house, Plymouth, Devon. 
Tel: 0752 58841. 

The Sully and District Amateur 
Radio Club formerly the Sully and 
District Short Wave Club, would like 
to extend a warm welcome to prospec- 
tive new members. At the moment the 
club is quite small and although they 
have their own call sign there are not 
quite enough members to keep it 
operational, so, for the time being it is 
in 'cold storage'. The club meets 
fortnightly at The Sully Bowls Club at 
7.30pm until 10-15pm. Those interested 
please contact the new secretary at, 
13 Nailsea Court, Sully, Cardiff, S. 
dam. Tel: 0222 530787. 

Shine on 
Amalgamated Wireless (Australasia) 
Ltd,, has commenced work on a 
$600,000 scheme to convert the entire 
trunk telecommunications network in 
Papua New Guinea from battery to 
solar power. 

This is believed to be the first time 
such a project has been undertaken, 
and Involves the installation of power 
cells at about 20 microwave repeater 
stations located at strategic points 
throughout the Territory. 

Many outstations currently using 
mechanical generators wiil also be 
included in the scheme. 

Long Distance TV 
We have been asked to advise readers 
that Roger Bunney's book Long Dis- 
tance Television, formerly available 
from Weston Publishing, Romsey, is 
now out of print. A revised and ex- 
panded version of the work is to be 
published shortly by Babani Press. 

Girls, Girls, Girls 
The Caroline Haslett Memorial Trust 
and The Institution ol Electrical and 
Electronics Technician Engineers have 
introduced an annual electrical and 
electronic engineering award valued 
at £250 for 'The Girl Technician 
Engineer of the Year'. With a closing 
date of 1st October for nominations, 
the announcement of the 1978 Award 
will be made in December. 

The engineering industry needs to 
attract more young people of the 
highest calibre and the aim of the 
Award is to focus attention on electri- 
cal and electronic engineering as a 
worthwhile career for women. By 
selecting the most outstanding girl 
technician engineer—who will have 
successfully undertaken the necessary 
technical education and training, and 
have proved herself capable of holding 
a responsible job—it is the Award 
sponsors' express hope that she will, 
by her example, encourage more girls 
to enter the electrical and electronic 
engineering profession. 

For further details and copies of the 
Award nomination form please apply 
to: Joan Ash ton, IEETE, 2 Savoy Hill, 
London WC2R 0BS. Tel: Of-856 3357. 

Diary Date 
i am informed by Blackwood & District 
Amateur Radio Society that this year's 
Welsh Amateur Radio Convention will 
be held on Sunday, 24th September at 
the usual venue. Oakdale Community 
College. Oakdale, Blackwood, Gwent. 
The Convention will be opened by Dr 
D. S. Evans, G3RPE, President of the 
R.S-G.8. 

Apart from a Trade Exhibition, 
demonstrations and advice on amateur 
TV (Gwent TV Group), RTTY 
(BARTG), satellite communication 
(AMSAT UK) and 'ORACLE', the 
I.B.A. teletext system, the programme 
will include a film of the 1978 Clipper- 
ton Island DXpedition, the ARRL film 
'Ham's Wide World", an illustrated 
lecture by S. Cherry, G3SJK, of the 
Applefon Laboratory on 'Telemetry 
Communications from High Altitude 
Transatlantic Balloons Using Low 
Power h.f.', and a talk on R.S.G.B,/ 
W.A.R.C. 1979' by Dr. D. S. Evans, 

There will be increased exhibition 
space this year and advice on over- 
night accommodation is available from 
F. B. Davies GW3KYA, 16 Vancouver 
Drive, Pen main, Blackwood, Gwent 
NP2 0UQ. Tel: 0495 225825. 

RAE courses 
RAE courses are available this 
Autumn at the following locations:— 

Hemel Hempslead (Herts.)—Com- 
mencing Tuesday 12th September, 
enrolment on 4th and 5th September. 
The course lecturer will be C. Burke 
G3VOZ, tel: 0442 833300, Hemel Hemp- 
stead College of Further Education, 
Marlowes, Hemel Hempstead, Herts. 

Knottingley (West Yorks.)—Com- 
mencing mid-September, enrolment 
on 11th September. Course lecturer 
G3HCW. Knoltingly High School, Knot- 
tin gly, IVesf Yorks. 

Birkenhead (Cheshire)—Commenc- 
ing mid-September on Thursday eve- 
nings, enrolment from 4th to 11th 
September, or at class meetings. 
Course lecturer D. E. Owen G4GGB. 
Dept. of Electrical Engineering, Birken- 
head College of Technology, Borough 
Road, Birkenhead, Wirral. 

Openshaw (Manchester)—Com- 
mencing Tuesday 18th September, 
enrolment 4th, 5th and 6th September 
between 6pm and 8pm. Course lec- 
turer A. B, Langfield G3IOA. Opens/raw 
Technical College, Whitworth Street, 
Openshaw, Manchester 11. 

Swinton (Manchester)—Commenc- 
ing Thursday 28(h September. Details 
from G8BFP, tel; 081-794 3706. Moor- 
side High School, East Lancashire Road, 
Swinton, Manchester. 

Gosforfh (Newcastle upon Tyne)— 
Theory and morse classes to be held 
on Tuesdays and Thursdays respec- 
tively, between 7pm and 9pm, com- 
mencing in September. For further 
information telephone the course 
lecturer on 0632 668439. Gosforlh High 
School, Knightsbridge, Cos forth, New- 
castle upon Tyne. 

RAE reprint 

For full details of availability and price, 
see page 64. 
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2rn Mosfet Converter 
* A. J. NAILER G4CFY 

The circuit to be described was developed as a 
simple and effective version of a more complex con-
verter which has been in use at the Author's station 
for the past five years. It was decided that the new 
converter should use the most up-ta-date circuit tech-
niques in order to achieve low noise figures, good gain 
and good cross-modulation performance. 

The previous converter employed cascade f.e.t. iJ. 
stages and performed well but it had been tricky to 
set up and therefore would not be reproducible by 
the newcomer to amateur radio. Replacing the cas-
cade f.e.t.s with a new. MOSFET r.f. stage made it pos-
sible to achieve a greater signal-handling capability, 
about the same gain but a slight degradation in the 
noise figure. The new stage presents no problems with 
regard to stability and is easy to tune. Although the 
noise figure for the converter is a bout 2· 5-3' 5dB this 
is perfectly adequate and not exceeded by many com-
mercial units aimed at the amateur market. 

The new stage was exhaustively tested using soph-
isticated equipment, including a spectrum analyser, to 
optimise its performance. 

During the tests it was found that non-linearity did 
not become severe until a signal of 120mV r.m.s., 
(350m V p-p) was applied. The gain of the stage was 
about l8dB (x8), there were no signs of instability 
with or without the aerial connected, and it was 
simple to tune. 

Principle of Operation 
The signal arriving at the aerial is matched into 

the input of a MOSFET d. amplifier which magnifies 
its amplitude by 8 times and passes the larger signal 
to the mixer. Here the input signal is fed to the most 
sensitive electrode (gate 1) of another MOSFET, and 
a signal from the oscillator/multiplier chain is fed to 
the other control electrode (gate 2). These are then 
mixed together in the electron stream of the device 
emerging at the drain, together with the sum and 
difference of the two frequencies. 

The biasing conditions for the mixer do not allow 
it to provide much gain but it does amplify the signal 
by a further two-and-a-half times. The signal selected 
from those present at the drain is the difference sig-
nal, which is l44-116=28MHz. This is now matched 
to a low impedance suitable for feeding via coaxial 
cable to the receiver. 

The local oscillator signal is developed from an 
oscillator running at 38·6666 MHz as a reference, and 
a multiplier stage which produces multiples of this 
frequency. Then it selects the tripled frequency at 
116MHz and filters it before injection into the mixer. 
*Development Engineer, 
Electronic Laboratories Ltd., Poole. 
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Circuit Description 
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The l44MHz signal enters the input terminal at an 
impedance of 50n and is coupled via capacitor Cl to a 
low impedance tapping point on Ll. This coil steps up 
the voltage in a manner which is proportional to the 
ratio of input turns to output turns. Similarly, the im-
pedance is transformed up by the square of the turns 
ratio to provide a suitable match into gate 1 of Trl. 
The trimmer TCl tunes Ll to resonance in the 2 
metre amateur band. 

Resistors RI and R2 provide bias at 33% of the 
supply voltage to the gain control electrode gate 2. 

l 2S-30MItz 
i.l.output 

Fig. 1: Block diagram of the converter 
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2 m IVIosfet: Converter 

AJ. NAILER G4CFY 

The circuit to be described was developed as a 
simple and effective version of a more complex con- 
verter which has been in use at the Author's station 
for the past five years. It was decided that the new 
converter should use the most up-to-date circuit tech- 
niques in order to achieve low noise figures, good gain 
and good cross-modulation performance. 

The previous converter employed cascode f.e.t. i.f. 
stages and performed well but it had been tricky to 
set up and therefore would not be reproducible by 
the newcomer to amateur radio. Replacing the cas- 
code f.e.t.s with a new-MOSFET r.f. stage made it pos- 
sible to achieve a greater signal-handling capability, 
about the same gain but a slight degradation in the 
noise figure. The new stage presents no problems with 
regard to stability and is easy to tune. Although the 
noise figure for the converter is about 2-5-3'SdB this 
is perfectly adequate and not exceeded by many com- 
mercial units aimed at the amateur market. 

The new stage was exhaustively tested using soph- 
isticated equipment, including a spectrum analyser, to 
optimise its performance. 

During the tests it was found that non-linearity did 
not become severe until a signal of 120mV r.m.s., 
(350mV p-p) was applied. The gain of the stage was 
about 18dB (xB), there were no signs of instability 
with or without the aerial connected, and it was 
simple to tune. 

Principle of Operation 
The signal arriving at the aerial is matched into 

the input of a MOSFET r.f. amplifier which magnifies 
its amplitude by 8 times and passes the larger signal 
to the mixer. Here the input signal is fed to the most 
sensitive electrode (gate 1) of another MOSFET, and 
a signal from the osdllator/multiplier chain is fed to 
the other control electrode (gate 2). These are then 
mixed together in the electron stream of the device 
emerging at the drain, together with the sum and 
difference of the two frequencies. 

The biasing conditions for the mixer do not allow 
it to provide much gain but it does amplify the signal 
by a further two-and-a-half times. The signal selected 
from those present at the drain is the difference sig- 
nal, which is 144 —116=28MHz. This is now matched 
to a low impedance suitable for feeding via coaxial 
cable to the receiver. 

The local oscillator signal is developed from an 
oscillator running at 38-6666 MHz as a reference, and 
a multiplier stage which produces multiples of this 
frequency. Then it selects the tripled frequency at 
116MHz and filters it before injection into the mixer. 

*Developmenl Engineer, 
Electronic Laboratories Ltd., Poole. 

iff-**:.. 

Circuit Description 
The 144MHz signal enters the input terminal at an 

impedance of SOD and is coupled via capacitor C1 to a 
low impedance tapping point on LI. This coil steps up 
the voltage in a manner which is proportional to the 
ratio of input turns to output turns. Similarly, the im- 
pedance is transformed up by the square of the turns 
ratio to provide a suitable match into gate 1 of Trl. 
The trimmer TCI tunes LI to resonance in the 2 
metre amateur band. 

Resistors R1 and R2 provide bias at 33% of the 
supply voltage to the gain control electrode gate 2. 

144     
MHz RF 144 MHz, 

Amplifier M**' \2B-30MHz 
Lf.out put 

116 MHz 

Fig. 1: Block diagram of the converter 
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........ -..J* RhI-see text & components list 

Fig. 2: Complete circuit diagram 

Capacitor C2 decouples any variations of this voltage 
at radio frequencies to maintain constant gain con-
ditions in the stage. Resistor R3 provides a voltage 
drop from the source! drain current flowing through 
it, making the source more positive than gate I, or 
conversely, making gate 1 more negative than the 
source. This is the manner in which gate 1 bias is 
achieved and again this voltage is smoothed at signal 
frequency by the de coupling action of C3. 

The amplified signal appears at the drain electrode 
and is developed across L2, this being tuned to res-
onance by TC2. The coil is closely coupled to L3 and 
draws off any signals that appear on it at their mutual 
frequency, other unwanted signals being heavily at-
tenuated. Trimmer TC3 tunes L3 to resonance at the 
same frequency as L2 and TC2. The signal then 
passes into gate 1 of Tr2, as the impedance of L3! 
TC3 presents a fairly good match to the gate. Bias for 
this gate is developed in a similar fashion to Trl by 
the operation of R7 and C7. 

The bias for gate 2 of Tr2 is more critical than for 
Trl, as this device, when acting as i1. mixer, must be 
driven well down on its characteristic curve for good 
mixing to take place. The bias voltdge developed by 
the combination R5 and R6 should normally be Illlth 
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of the supply rail voltage but its precise value for 
good mixing is solely dependent on oscillator drive. 
For a mass-produced unit such as this one, it is better 
to bias the gate slightly higher than normal-i.e. 
1I16th of the supply voltage-to take account of low 
gain devices in the oscillator strip and ensure that 
all units will work fairly well. For the perfectionist, it 
would be worth trying a 47k resistor for R6 to take 
full benefit of the low noise figures that can be ob· 
tained with this converter. 

The r.f. choke in the drain circuit allows all the 
products of mixing to be developed across it whilst 
the pi circuit C8, C9 and L4 tune out the required 
difference signal at 28-30MHz for feeding to the re-
ceiver. One of the principal purposes of the pi 
arrangement is to match the signal to the low im-
pedance coaxial output capacitor. Capacitor Cll 
separates the d.c. connection via RFC and L4 from 
the output terminal. 

Supply line components C4, C6 and CIO decouple 
any r .f. signals leaving the unit and prevent un-
desirable interaction between the various stages. 

Resistor R4 aids the decoupling whilst providing 
good isolation from large local oscillator signals ap-
pearing on its supply. 
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2N3819 :uPr BSX20 

C7 < 220 

MHz o P-RB 
38-66$-i- >6Blt 

Ict3 I TC4 TC5 
[ipPF R3 |4-20pFj^ J^4-20pF 

J* Rht-see lexl & components list 

Fig. 2: Complete circuit diagram 

Capacitor C2 decouples any variations of this voltage 
at radio frequencies to maintain constant gain con- 
ditions In the stage. Resistor R3 provides a voltage 
drop from the source/drain current flowing through 
it, making the source more positive than gate 1, or 
conversely, making gate I more negative than the 
source. This is the manner in which gate 1 bias is 
achieved and again this voltage is smoothed at signal 
frequency by the decoupling action of C3- 

Thc amplified signal appears at the drain electrode 
and is developed across L2, this being tuned to res- 
onance by TC2. The coil is closely coupled to L3 and 
draws off any signals that appear on it at their mutual 
frequency, other unwanted signals being heavily at- 
tenuated. Trimmer TC3 tunes L3 to resonance at the 
same frequency as L2 and TC2. The signal then 
passes into gate 1 of Tr2T as the impedance of L3/ 
TC3 presents a fairly good match to the gate. Bias for 
this gate is developed in a similar fashion to Trl by 
the operation of R7 and C7. 

The bias for gate 2 of Tr2 is more critical than for 
Trl, as this device, when acting as a mixer, must be 
driven well down on its characteristic curve for good 
mixing to take place. The bias voltage developed by 
the combination R5 and R6 should normally be 1/11th 
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of the supply rail voltage but its precise value for 
good mixing is solely dependent on oscillator drive. 
For a mass-produced unit such as this one, it is better 
to bias the gate slightly higher than normal—i.e. 
l/16th of the supply voltage—to take account of low 
gain devices in the oscillator strip and ensure that 
all units will work fairly well. For the perfectionist, it 
would be worth trying a 47k resistor for R6 to take 
full benefit of the low noise figures that can be ob- 
tained with this converter. 

The r.f. choke in the drain circuit allows all the 
products of mixing to be developed across it whilst 
the pi circuit €8, €9 and L4 tune out the required 
difference signal at 28-30MHz for feeding to the re- 
ceiver. One of the principal purposes of the pi 
arrangement is to match the signal to the low im- 
pedance coaxial output capacitor. Capacitor Cll 
separates the d.c. connection via RFC and L4 from 
the output terminal. 

Supply line components C4, C6 and CIO decouple 
any r.f. signals leaving the unit and prevent un- 
desirable interaction between the various stages. 

Resistor R4 aids the decoupling whilst providing 
good isolation from large local oscillator signals ap- 
pearing on its supply. 
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The oscillator works due to feedback from the 
drain of Tr3 being passed back to the gate by virtue 
of the internal capacitance of the device, thus main-
taining tuned gate/tuned drain oscillation in a similar 
manner to that developed by Miller for thermionic 
devices. To start and maintain the oscillation, the 
resonant circuit formed by LS, C13 and C14 must be 
tuned to the same frequency as the crystal. 

Resistor R8 provides a d.c. path for the gate 
without damping the crystal, at the same time limit-
ing the voltage across it to a reasonable level. This 
ensures that the f.e.t. works over a fairly linear sec-
tion of its characteristic curve, to reduce the genera-
tion of harmonics. 

The components Z1, C12 and Rh! stabilise the oscil-
lator supply voltage to minimise frequency shift due 
to variations of the supply line voltage. The value 
of resistor Rht is dependent on the 10 ,- of the f.e.t. 
and may be determined by the expression shown in 
the components list. 

12 - 9·1 2·9 
e.g. Rrhl. = 322n 

0·005 + 0·004 0·009 
Therefore, in this case use a 330n resistor. 

The I., .. can be found by coupling the source of 
the f.e.t. to the gate and connecting the combination 
to the negative rail of a low voltage supply-say 
6V. Wire the drain via a SOmA meter to the positive 
pole of the supply: the Id" can then be established. 

The multiplier transistor Tr4 operates in the 
grounded-base mode and is normally non-conducting. 
This is because no forward bias is applied to the basel 
emitter junction. The transistor requires O' 6V to 
switch on and thus does not conduct during negative 
half-cycles of the oscillator output signal; only for 
that proportion of the positive half-cycle which ex-
ceeds O' 6V. In this manner, only short-duration pulses 
arrive at the collector and these are transformed 
into a rough sine wave by the flywheel action of the 
tuned circuit L6/TC4. The composite waveform con-
tains many multiples of the original or fundamental 
frequency, but usually the signal of greatest magni-
tude is that to which the circuit is tuned. The coil L 7 
extracts the required signal by mutual coupling at a 
specific frequency, rejecting, to a large extent, those 
frequencies which are unwanted. The trimmer TCS 
tunes L7 to the same multiple frequency as L6/TC4. 
In this way the 116MHz signal has an amplitude SOdB 
(300 times) greater than any of the unwanted mul-
tiples, providing virtually a pure sine waveform to the 
mixer and a relatively clean mixing action. 

Construction and Layout 
The component layout provided puts the circuit 

into a small and stable form. Copper-clad chassis 
techniques could be employed, but would probably 
result in a reduction in overall performance. The 
board is easy to assemble and no problems should be 
encountered provided the coils are wound to the speci-
fied dimensions and the screens reproduced as shown. 

The board may be mounted within the cabinet of 
a receiver, which will tend to reduce stray pick-up at 
the intermediate frequency of 28-30MHz. No diffi-
culties should arise from internally mounting the unit 
unless the local oscillator of the receiver should hap-
pen to be poorly screened, and be producing har-
monics which fall within the 2 metre band. 
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* components 

o 25W 5% Cwbon Film 
100U 1 R4 
2200 2 R3,7 
390U R9 
47kO R2 
68kn 1 R8 
100Hi 2 Rt,6 
470kU 1 R5 
Rht:-330U if te.t. Idss 4mA 

27011 if f.e.t. Idss 8mA 
otherwise, 

12 9·1 
Rht -

0·005 + Idss 

Capacitors 
Sub-miniature Plate Ceramic 

10pF 3 CS, 13, 14 
68pF 1 Cl 
82pF 1 C9 
O'OOl,IIF 5 C2. 3, 4, 11,15 
O'Ol,/F 3 C6, 7, 12 

Sliver Mica 
22pF C8 

Tantalum Bead 
10,,,F 1 Cl0 

Trimmers 
MiniatUre Single-turn Ceramic 

3-9pF 2 TC1, 3 
4-20pF 3 TC2, 4, 5 

Semiconductors 
Transistors 

40673 2 
2N3819 
BSX20 

Diodes 

Trl,2 
Tr3 
Tr4 (2N2369 can also be used) 

9Vl Zener Zl 
Crystal 

38'6666MHz 3rd overtone 30pF series-resonant HC18U 

Coil Data 
L1 4t 6mm I.d. 8mm long 19s.w.g. tinned. 
L 2" 3, ,6, 7 4\ 6mm i.d. 8mm iong19s.w.g. enam, 
L4 17t on 5mm slug-tuned former. 30s.w.g. enam, 
L5 9t on 5ri1m slug-tuned former. 30s.w ,g. enam. 
RFC 4 7 i/H choke (RS type 228-135). 

Hardware 
BNC So,ckets 500 2 
*" Die-cast box. Bopall02 or 103. 
n Available from West Hyde Developments, Unit 9, ParI<. 

Industrial Estate . Aylesbury . BUCkinghamshire HP20 
lET 

lVJiscellaneous 
Switch . MiniatureSPDT, if required 

Another method of using the converter is as an 
out-board unit, conne·cted to the receiver at its aerial 
socket and to a 12V supply line. In this case it would 
be ideal if the unit were fitted in a ] 1),) x 60·3 x 
27mm die-cast box, such as the Eddystone EDD 20, 
or West Hyde "Bopal" 1021103 with suitable coaxial 
connectors fitted and a supply input socket. 
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The oscillator works due to feedback from the 
drain of Tr3 being passed back to the gate by virtue 
of the infernal capacitance of the device, thus main- 
taining tuned gate/tuned drain oscillation in a similar 
manner to that developed by Miller for thermionic 
devices. To start and maintain the oscillation, the 
resonant circuit formed by L5, C13 and C14 must be 
tuned to the same frequency as the crystal. 

Resistor R8 provides a d.c. path for the gale 
without damping the crystal, at the same time limit- 
ing the voltage across it to a reasonable level. This 
ensures that the f.o.t. works over a fairly linear sec- 
tion of its characteristic curve, to reduce the genera- 
tion of harmonics. 

The components Zl, C12 and Rm stabilise the oscil- 
lator supply voltage to minimise frequency shift due 
to variations of the supply line voltage. The value 
of resistor Ri„ is dependent on the Id,, of the f.e.t. 
and may be determined by the expression shown in 
the components list. 

12 - 9-1 2-9 
e.g. Ret =   =   = 322ft 

0-005 + 0004 0-009 

Therefore, in this case use a 330fi resistor, 
The Iim can be found by coupling the source of 

the f.e.t. to the gale and connecting the combination 
to the negative rail of a low voltage supply—say 
6V. Wire the drain via a 50mA meter to the positive 
pole of the supply : the Tu,, can then be established. 

The multiplier transistor Tr4 operates in the 
grounded-basc mode and is normally non-conducting. 
This is because no forward bias is applied to the base/ 
emitter junction. The transistor requires 0-6V to 
switch on and thus does not conduct during negative 
half-cyclcs of the oscillator output signal; only for 
that proportion of the positive half-cycle which ex- 
ceeds 0-6V. In this manner, only short-duration pulses 
arrive at the collector and these are transformed 
into a rough sine wave by the flywheel action of the 
tuned circuit L6/TC4, The composite waveform con- 
tains many multiples of the original or fundamental 
frequency, but usually the signal of greatest magni- 
tude is that to which the circuit is tuned. The coil L7 
extracts the required signal by mutual coupling at a 
specific frequency, rejecting, to a large extent, those 
frequencies which are unwanted. The trimmer TC5 
tunes L7 to the same multiple frequency as L6/TC4. 
In this way the 116MHz signal has an amplitude 50dB 
(300 times) greater than any of the unwanted mul- 
tiples, providing virtually a pure sine waveform to the 
mixer and a relatively clean mixing action. 

Construction and Layout 
The component layout provided puts the circuit 

into a small and stable form. Copper-clad chassis 
techniques could be employed, but would probably 
result in a reduction in overall performance. The 
board is easy to assemble and no problems should be 
encountered provided the coils are wound to the speci- 
fied dimensions and the screens reproduced as shown. 

The board may be mounted within the cabinet of 
a receiver, which will tend to reduce stray pick-up at 
the intermediate frequency of 28-30MII2. No diffi- 
culties should arise from internally mounting the unit 
unless the local oscillator of the receiver should hap- 
pen to be poorly screened, and be producing har- 
monics which fall within the 2 metre band. 

components 

Resistors 
0 25W 5 % Carbon Film 

1001! 1 R4 
220!! 2 R3, 7 
39012 1 R9 
47kl2 1 R2 
68k!! 1 R8 
100k!l 2 Rt. 6 
470k!2 1 R5 
Rh(';-330U it f.e.t. Idss 4mA 

270S2 if f.e.t, Idss 8mA 
otherwise, 

12 91 R h t •— 
0-005 + Idss 

Capacitors 
Sub-miniature Plate Ceramic 

lOpF 3 C5, 13, 14 
68pF 1 C1 
82pF 1 C9 
0-001/.F 5 C2. 3,4,11,15 
0-01/rF 3 C6. 7. 12 

S'lver Mica 
22pF 1 C8 

Tantalum Bead 
10//F 1 C10 

Trimmers . • 
Miniature Single-turn Cerantic 

3-9pF 2 TCI, 3 
4-20pF 3 TC2, 4, 5 

Semiconductors 
Transistors 

40673 2 Trl.2 
2N3819 t Tr3 
8SX20 1 Tr4 (2N2369 can also be used) 

Diodes 
9V1 Zener 1 Zl 

Crystal 
38-6666MHr 3rd overtone 30pF series-resonant HC18U 

Coil Data 
L1 41 emtn i.d. Smm long 19s.w,g. tinned. 
L 2, 3. 6, 7 41 6mm i.d, 8mm long 19s.w.g. cnam. 
L4 171 on 5mm slug-tuned former. 30's.w.g. enam. 
L5 91 on 5mm slug-luned former. 30s.w g. enam. 
RFC 4 7 "H choke (RS type 228-135). 

Hardware 
BNC Sockets 501) 2 
** Oie-casl box. Bopal 102 or 103. 

Available from West Hyde Developments, Unit 9. Park 
Industrial Estate, Aylesbury. Buckinghamshire HP20 
lET 

Miscellaneous 
Switch. Miniature.SPOT, if required 

Another method of using the converter is as an 
out-board unit, connected to the receiver at its aerial 
socket and to a 12V supply line. In this case it would 
be ideal if the unit were fitted, in a lll-l x 60-3 x 
27mm die-cast box, such as the Eddystone. EDD 20, 
or West Hyde "Bopal" 102/103 with suitable toaxial 
connectors fitted and a supply inpu! socket. 
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Fig. 3: Printed circuit board track pattern, shown full 
size (above) 

Fig. 4: Component layout on the p.c.b. (below) 

Fig. 5 and 6: Coil and p.c.b. screen details (right) 

144MHz 
Aerial 
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soldered to 
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Material· 
single sIded 
copper clad 
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15 thick 

All dims In mm 

conlinued on page 64 
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Fig. 3: Printed circuit board track pattern, shown fult 
sire (above) 

Fig. 4: Component lay out on the p.c.b. (below) 

Fig. 5 and 6: Coil and p.c.b. screen details (right) 
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1 ... •• 
To help you achieve that pro,fe'SSional 

finish for your constructional projects, 

Practical Wireless give away FREE this 
month a dua,1 set of polypropylene transistor 

pads mounted on a sprue. Each sprue con-

sists : of 12 pads for type 

and 6 pads for type T05 So. 
good luck and keep looking 'good! 

Have you ever wondered how manufacturers of high 
quality equipment manage to get their components 
arrangNI so neatly on their printed circuit boards, 
indeed just why do they go to such lengths to achieve 
such neatness? 

With our free gift this month you too can mount 
your transistors neatly and evenly on your p,c.bs and 
reap the benefits. 

What then are these benefits? Our mounting pads 
hold each transistor the correct distance away from 
the board allowing you to solder the leads with less 
fear of damaging the transistor itself. The \!"ery act of 
pushing the transistor leads through the holes in the 
mounting pad ensures that the leads are not twisted 
or touching each other. 

Having a solid pad of plastic between the transistor 
envelope and the board surface provides a means of 
mechanically supporting the transistor, preventing it 
from being displaced with the consequent danger of 
lead fracture or short circuits. 

Reliability of equipment is usually improved as a 
result of using such aids as transistor mounting pads. 
This comes about as a direct result of neatness assist-
ing visual inspection as well as improving your pride 
in your work. This lifts the standard of work giving 
better joints with less damage to p.c.b .s and com· 
ponents. 

A properly designed and constructed printed circuit 
board should be a work of art. Take care with mount-
ing components and the reliability and operation of 
your projects should improve. 

26 

To use our free transistor mounting pads carefully 
remove each one from the sprue to leave a disc of 
plastic with four holes and a small tab. Select the 
appropriate size of pad for the transistor you are 
fitting. The small pads fit TOl8 size packages and can 
be used for the small plastic encapsulations as well 
although they cannot be seated right down onto the 
pad. The larger pads fit T05 packages. 

To help with feeding the leads through the pads the 
top of the holes are countersunk and the leads should 
be fed through from this side. Push the pad right up 
to the transistor envelope and then insert the leads 
into the appropriate holes in the p .c.b. Push the 
transistor right down so that the pad is ,sandwiched 
between the transistor base and the board surface and 
solder the leads to the copper pads, finally cropping 
oH' the excess leads. It is important that the pads do 
not just float around but are firmly sandwiched to 
ensure that the tranSistor is properly supported. 

Using the small pads with plastic type transistors 
will help you to change the lead configuration to the 
same as a T018 type without fear of the leads shorting 
together. 

Mounting pads are extensively used in industry and 
are available in many different shapes and sizes 
including types to convert 10 lead T05 can i.c.s. to 
dj.I. configurations and types to cross transistor leads 
over. Ours are the simplest type which are designed 
just to hold the transistor correctly on the board. 

Use them on your next project and see for yourself 
just how much better your board looks. • 
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Have you ever wondered how manufacturers of high 
quality equipment manage to get their components 
arranged so neatly on their printed circuit boards, 
indeed just why do they go to such lengths to achieve 
such neatness? 

With our free gift this month you too can mount 
your transistors neatly and evenly on your p.c.bs and 
reap the benefits. 

What then are these benefits? Our mounting pads 
hold each transistor the correct distance away from 
the board allowing you to solder the leads with less 
fear of damaging the transistor itself. The very act of 
pushing the transistor leads through the holes in the 
mounting pad ensures that the leads are not twisted 
or touching each other. 

Having a solid pad of plastic between the transistor 
envelope and the bodrd surface provides a means of 
mechanically supporting the transistor, preventing it 
from being displaced with the consequent danger of 
lead fracture or short circuits. 

Reliability of equipment is usually improved as a 
result of using such aids as transistor mounting pads. 
This comes about as a direct result of neatness assist- 
ing visual inspection as welt as improving your pride 
in your work. This lifts the standard of work giving 
better joints with less damage to p.c.b.s and com- 
ponents. 

A properly designed and constructed printed circuit 
board should be a work of art. Take care with mount- 
ing components and the reliability and operation of 
your projects should improve. 

To use our free transistor mounting pads carefully 
remove each one from the sprue to leave a disc of 
plastic with four holes and a small tab. Select the 
appropriate size of pad for the transistor you are 
fitting. The small pads fit T018 size packages and can 
be used for the small plastic encapsulations as well 
although they cannot be seated right down onto the 
pad. The larger pads fit T05 packages. 

To help with feeding the leads through the pads the 
top of the holes are countersunk and the leads should 
be fed through from this side. Push the pad right up 
to the transistor envelope and then insert the leads 
into the appropriate holes in the p.c.b. Push the 
transistor right down so that the pad is sandwiched 
between the transistor base and the board surface and 
solder the leads to the copper pads, finally cropping 
off the excess leads. It is important that the pads do 
not just float around but are firmly sandwiched to 
ensure that the transistor is properly supported. 

Using the small pads with plastic type transistors 
will help you to change the lead configuration to the 
same as a T018 type without fear of the leads shorting 
together. 

Mounting pads are extensively used in industry and 
are available in many different shapes and sizes 
including types to convert 10 lead T05 can i.c.s. to 
d.i.l. configurations and types to cross transistor leads 
over. Ours are the simplest type which are designed 
just to hold the transistor correctly on the board. 

Use them on your next project and see for yourself 
just how much better your board looks. © 
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Electrical knowledge is not a necessity to assemble this project - just simple soldering. 
Cheques and Postal Orders to be made payable to TELEPLAY: send your order (No Stamp Needed) to 

Teleplay, Freepost, Barnet, EN5 2BR or telephone your order quoting your Barclaycard or Access number. 
Queries and Technical Advice offered either by phone or by calling at our shop. 

SHOP OPEN -10am to 7pm - Monday to Saturday 
CLOSE TO NEW BARNET BR STATION - MOORGATE LINE 

All parts fully guaranteed. 
EUROPE'S LARGEST STOCKIST OF TV GAME COMPONENTS. 

14 Stat ion Road, New Barnet , Herts EN5 1QW Tel : 01 -440 7033/01 -441 2922 
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Electrical knowledge is not a necessity to assemble this project - just simple soldering. 
Cheques and Postal Orders to be made payable to TELEPLAY: send your order (No Stamp Needed) to 

Teleplay Freepost, Bamet, EN5 2BR or telephone your order quoting your Barclaycard or Access number. 
Queries and Technical Advice offered either by phone or by calling at our shop. 

i ft** 
SHOP OPEN - 10am to 7pm - Monday to Saturday 

CLOSE TO NEW BARNET BR STATION - MOORGATE LINE   
I W-wrttrsnr Attn* 

All parts fully guaranteed. 
EUROPE'S LARGEST STOCKIST OF TV GAME COMPONENTS. 1 

14 Station Road, New Barnet, Herts EN5 1QW Tel: 01 440 7033/01-441 2922 

Practical Wirefess, October 1978 
www.americanradiohistory.com



28 

EASY BUILD SPEAKER DIY KITS 
Specially designed by AT VC tor cos 1 
conscIous hi -I! enthusiasts these kits 
Incorporate two leak simulate enclosures 
IWO [M113 " 8" (appro. I woofers Two 
tweeters anll a pd H of milH hl og eros'sovers 
Supplied complete with an easy to 10110 ..... 
CIrculI d1agrdm and Cfossover [ompOnenfs 
InpuI15 watts rms, 30 walls peak. each unll 

+ p Cabinet Slle 20 " . 11"' 9,.' (approx I 
SPEAKERS AVAILABLE WITHOUT CABINETS. 

It s the units which we with the enclosures Illustrated 
') I/ P. 13" 8 .J:';}" , I WII I.ll t ! 11 M -; t IlII [1700 per 
tweeter and matching [Iossover compunents stereo pair 
Power handling 15 watts rms 30 wafts peak -+ p & p (3 40 

BUILT AND READY TO PLAY 
SPEAKERS Two models Duo llb, leak veneer, 11 watts 
rms. 24 ".\IS peak. 181" x 131' x 7t" (.ppro,.I. 
Ouo III 20 watts rn15. 40 w.tU peak 17" x 13 xII." .pp. 
Ouo lib £17 PER PAIR Ouo III £52 PER PAIR 

p&p£6.50 p&p£710 

EASY TO BUILD WtTH SPEAKERS 
NOT TO SCALE 

RECORD 
PLAYER 
KIT 

lor the 0 J Y man who reqUires it stereo unit at abudgel price. 
rompnsing ready assembled stereo amp module. Garrard 
auto/manual deck 'ltllh tuemg deVice pra CUI aocl finished 

£19.95 
Includmg 2 HIF I speakers p&p [4,05 

AM/FM STEREO TUNER AMPLIFIER CHASSIS COMPLETE 
Ready buil, DeSigned In asllmform forcompac[ modern Installation 
Rotary Controls Val On 0/1 B<t ss. Treole. 8d1anre 
Push Bunonslor Grarr· Tap!! VHI LW imd J h UI I(J f"l H11,H", 
SI?Il' ( Ilsw l l th 

POWIIIf SuPJly Selenium Bndge 35V DC from 21 O·250V AC. 50Hl 
Input 
A.nal f arrll! 8' . J1" budt InlO to! l W an,' MW plus IIYlng 
lead lorfM aerial 
Pow" Output 5 ..... aUs per Sine at i% THO 1010 1 Ohm 
7 'N il a'11 
Tlpa SensillYiIl' P;ayoOlrt 4UOmV 30K OHM for mal: ulJ lpu! Reco rd 
200mV/ SOK ou tput OIvadable train 25KHl ! 11)001V 1 OOKI deViation 
FM ;, rgnal Frequency Ranue (AudiO) 50HltQ 17KHl Within 1. IdB 
RlCho FM $enslllvlly lor 3rjB helow I mltmg bell er thon 10 uV 
AM 101 20 dB S MW 350 uV / Metre LW 1 mV ' Metre 
S'le length 16' x '(e Ight 21., " x .• 50 £ 19.95 

ALUE FOR PERSONAL SHOPPERS 
t60 t 6 VOl T MAtNS TRANSFORMER. 2';' omp 

BSR Record aUlo deck on pll· llh With 
slereo canodge ready Wired. 
LED I) tunCtlon men sdlg1lal welch 
stainless sleal hOLsn 
LCD 5 tUllctn:m men s digital watch 
stainless sleel tin,sh 
LeO a luncllon CHRONOGRAPH men s digital 
walct:s lalnlessstee lflnlsh 
STEREO CASSETIE recvrd': repl ay lully bUll! P C 
board Usell. WIthout guarantee (b EqUlpm£'nt) 

125 Wait Power Amp Module 

Mains power supply pam 

l OOK Multllu rn Vaflcap luntn ljj potS 5 10r 
MUSIC CUHAE CABINET oNllh hlngell smoke 
acrylic top. flnrshed In lIeneefS. 
Slle 30'/." 141i,' J( apploJ( 

MUlLAAD BuIlT power Si.lpply 
DECCA QC 1000 Ste reo Cassene P C B 
complete With 1wll o:.h OSC illaTor COils and 
tape·heads 
IMF TLS 60 Monllor loudspeaker cablnel 
Slle apllrOx. 43lt, " _ 15 '1;" 15'1." 
DECCA 20'1'0' Slereo speaker iul compnSlng 
28" appro. bass umts + 2 3"r ·· approx 
(weeter mc 
2 BANO CLOCK RADIO Mains operated 
sleep tonllol 
VIOEOMASTER' Super Scort! TV Game 
with plslol mams operallon 
VIDEO MASHA' Door Tunes 
(24 drHelanl 1IIIesl 

MIcro casSeftelape recorde r 

7" TAPE TRANSPORT Mech¥lisrn- a selectIOn 
otmodelstrom 

£2.50 
£11.95 
£5.95 
£7.95 

£12.95 
£1.95 

£13.95 
£3.50 
£1.00 
£5.95 
£1.50 
£2.95 

£24.95 
£20.00 
£10.95 
£14.95 
£12.95 
£13.95 
£8.95 

Opportunity ! 
AUDIO MODULES I 
BARGAIN PACKS J:' 
CURRENT CATALOGUE ---=" 
PRICE £ -: 11 . 

ATOVERaI( 
PER PACK 

SEE OUR PRICES 
1 

. .-c _ -'fl; • ....... ..... 
PACK 1. 2xLP11731Ow RMS OUTput power audio ,'" ". M 
amp modules. + 1 LP118212 Stareo pre amp for ' -/' 
ceramic and aUXiliary input £ 4 9 '-"' ... ..... '" . .. y 

OUR PRICE 5 -'.";';; - '? 
p+pf1 00. ... . / 

ACCESSORIES ... Rocommended set 01 2 PACK 2 2, LP 1173 IOw RMS output power .udro 
amp modules + 1 LPI184/2. Stereo pro amp tor 
magnetic, ceramic and aUXiliary inputs 

•"llus OUR PRICE 
• p+p C1.00 £7.45 

Suitable power supply parts including 
malOs transformer, rectifier, smoothing 

£1.95 

rotary stereo controls 
comp"srng BASS. TREBLE, 

VOLUME and BALANCE 

p.p 50p 95p 

3 PACKJ. 1 ,LPI179/2FMTuningheadwithAMgang. 1 ,LP116511 
AM/FM IF module, 2, LPI173I1Ow RMS output poworaudio 
amp modules + 1 lP118212 Stereo pr! amp for ceramic 
and auxiliary Input 

OUR PRICE 
p+JI ClOO £9.95 

I. i __ .. , 

20,20 WATT STEREO AMPLIFIER 
Superb V,scount IV unrlln teak frnlshed cabrnet. 
Sliver faSCIa w;th alumlOlum rota ry controls and p &. P 
pushbul10ns red mains Indn;atDr and stereo lark £2 50 
sockeT Function SWitch tor mic magnetic and crystal 
pick ups. tape, tuner and auxiliary Rear panel features two 
mains outlets. DIN speaker and Input sockets. plus fuse 
20 + 20 waUs rms. 40 ! 40 watts peak. 
30.30 WATT AMPLIFIER KIT £29°0 
For the experienced constructor complete in everv 
del all Similar facilities as Viscount IV amplifier p &. p {2.50 
60+ 60 peak. 
AVAILABLE NOW built and lully tested with 
output 30 + 3£r watts rms 60 + 60 peak. 
SPECIAL OFFER: PACKAGE PRICE WITH 30.30 KIT Mk. 11 
"."Slon.optrates int04 to 15 OHMS speakers. OeSlgned by RII TVC 
fOf the experienced constructor Complete in every detail. facilities 
as Viscount IV amplifier 60 + 60 peak. Supplied with 2 
Goodmans Compact 12" bass woofer with cropped 14,000 Gauss 

30 watt. rms handling + £49°0 £400 
3t' approx tweeters and crossovers 

ADO -ON STE 
DeSIgned 'or the I!xpeftented 0 I Y. man This 
kIt comprrses of a tape trans.port mechanlsfTl 
ready budt and tested record replay 
electronics With tWin V U meters and 
levl!l control for mating With mechanism 
SpeCificatIons SensltivllY - Mic. 
085 mV" 20K OHMS 0" 40mV 
/I 400K OHMS Output 300mV RMS per channel I 1KHl 
from 2K OHMS source Cross Talk - ·30db Tape Counter 
3 Drglt Resettable' F(equency Response 40Hz 8KHz ± 6db 
Deck MOlor 9 Volt DC With electronic s.peed regulatIOns 
Key Functrons Record. ReWind. £1995 
fast Forward. Play. Stop & Etecl. p & 0 [2.50 
Opt extras : Mains transformer to suite [2.50 + £1 

r;::;'1 r:::;')1;";1 r;:::, Order b, g;''"9 

323 EDGWARE ROAO. LONOON W1 
210 HIGH STREET. ACTON W3 BNG --:/ 
ALL PRICES INCLUOE VAT AT 12j ·, 
All ill. . to aulllbHity. PriCI correct " . 
1.1.11 · without 1IOtil:e. 

13r, 5r' / 
45 ..... alts ,ms. 90 walls peak outpUT . Sry features 
Include two dISC mputs hoth tor r.eranllc carlr n1 ges . Tape 
Input and mIcrophone rnJJut Level ma rog (onlrols titled 
w,th Inlegral pull SWIII:hes Indepel\denl hass and 
Heble controls anti m.:t'liter volume 

70 & 100 WATT 
MONO DISCO AMP - fir 
SI le apprOlf .- -
14 ' , 4 , 10; . ;;. 
Brushed aluminium ....., 
lascla and rotary {ontrols 
ftve verllr.alslldecolltrols master volume. 
lape level. miC level deck le"·el. PLUS INHA Q[CK FADER 
for perfect graduated thange from record deck No 1 ID 
No 2 or 'lIce ve rsa Pre tadelevel control 70 wall £57 
(PFl) lets YOU hear bel ore fading 14U 
It In VU meter monItors output level P & p f4 00 
Output 100 walls RMS 200 walls peak 100 watt 

CHASSIS RECORD GARRARD DECK CC10A £795 
PLAYER DECKS Record changer with cue, L. stereo ceramic cartridge. p & p £2.00 

., BSR MP60 TYPE S,n9le {1595 I play rp-cord dr.ck 

,
t ; less CarlrHlge p & p f2 55 
. Cartridges to SUI I above 

. .. : . Atos. magnetic stereo [4.9ft 
12"" X Br- . CeramIc steleo £1 95 
."raJ BSR automatIC fecofd player deck 
cuelng deVIce and stereo ceramiC head. p &. p [{ 55 £995 
BSR MP 60 type. complete With magnetIc cartlrdge. £29 
diamond stvlus. and de Iuxe plmth and cover. p &. p (4 50 
Home 8 Track cartr loge player ThIS Unit wil l match £1650 with the IJlscountlV 9· , S·· H'" p &. p [] 50 

r • PORTABLE OISCO CONSOLE 
: Hit. slhrblgvlh.re pot1,bltdiSCOCUlsoll 
I lromRT·VO It IUTules .. 60 

. IYSleJ\lIO Itlufn. Single pI,., ",otuuII"riil 
wi1II UflesrtteorddtchPlllS.HthlcontIoIslndlulintS 
•• ,otIneldtolllVt! Ilbulollsdtscoperformantes 

b."-In Srmple cOnnetls 1It10 lIour txislmg slave Of £64 00 
pr.-.... ulrm.1 MnPlitie, ,,6: p [6 !iD • 

P • .-.I Shoppors EDGWARE ROAD LONDON W2 T.I: 01-7238432 HIM d., Thanday. ACTO I: M.I No clllers GOODS NOT DESPATCHED OUTSIDE UK 

Practical Wireless, October 1978 

EASY BUILD SPEAKER BIY KITS 
J ^■1 Sflecidll* dPSigrteii bf RT VC (or toil 

•V tO"5Cio<ii cnihuiiasli ihese^iis 
, iPcoipQidTetvjo ipah simulate 2n(lQsui». :' i^gfeWMS ' S'Copprai I coolers two 

j hH cv<?Bteti anit a pan ol nTa«..h>ftg cosiflvers 
[JPB^ Supplied contplete wih an easy to lolioiv 

£28011 - ffu"'and cumover componenfs 
STERIO PfltR '"P"1 ^ ^ftts fms. 30 walls peak, nach umt t p 4 p f5 50 Catjmpi sue ?0" . 11" - 9i" (app'O* 1 

SPEAKERS AVAHAflU WIIHOUI CABINETS. 
U i ['»e iiaRs whrch we suppti wth the encloiures'tlciHaTed 

'3* H .j; : mviijitMlW '} pu t^yoO pai 
Iweeier and matching r.ios$ovef rompoaenis stereo pair 
Power handiifig IS waTlsims 30wans peak 4 p4pE3 4Q 

BUILTflND READY TO PLAY 
SPEAKERS Two models - Dtio lib. teak veneer, 12 watts 
rmj.24 wa^ispeek. iBf * I3J" x 7J"(ap?'o» )- 
Ouolll 30 wails rms. 40 watti peak 27'" 13 * lll'ippi 
Out lib (1? "R "''I. Ooolll fCO I / p 4 p 15.50 OZ 0 fi p f7 50 
EASY TO BUILD WfTR SPEAKERS 

NOT TO SCALE 

RECORD 'o'lhc D J Y manwhoreqwes jMcrcamK jutwdgfipncf, , pEAYf R coKifKisina ready assembifld iiereo amp modula. Oarfd'd 
auro/niamijl d«lk wilti cucmq dewier pre cgl arfl iKhjltcd 
cabirvtworli Oulpui 4 watlsperchanotl. q nt 
phonrs soeke 1 and record/replay socket L J >j.%7b 

? SPHERICA1 HIFI speakers pip f4.35 
AM/fMSTERfOTUWEflAMPUFIER CHASSIS COMPiETC Reariyhuilt Des'QnedinailinifoimFo'Conipaci modernm$idllaiion 
RonryCormol* Vqi On Olt ftast. tref.lr. G« «ire 
Pi^h BuDars fo' 6r?r tape Vlll MW IW »od 5 huhAfl 'Oiaiy 

I jplec n iw.ltft 
Pdwf Si^y Sslfnlmn (fciifls 35V DC Itom ?10 250V AC. 5CHf | input 
fltfiA I rrriie 0 • •i" bui ll mi a chatsiS 1o» IW ami Mw pi as flyi g 
lead (or fM aenw 
P«.i' Outprj' 5 wsujte< coannri Sine ai 2% THD into 15 Ohm 
? wj:r> speech 
Tip* Senstfmri P:Sybatt 400it:V SOK OHM Ipr ma> oulppf RcrorO 
?00rrV/5OK output awailabrelrom ?5kH/ |150niV I DOki devanmt 
fM ErKjutotT Ranpn la 17 KHyivilOiO x. IriB 

| Radio EM teoSilivitv lor 3fl8 befaiv I miring belier th^n 10 uV 
AM jensmviyfot ?Od0 S *< MW35fl vV/M»!.e iwimvrAet'e | Sifflpp'iY Ifftjih 16" * Vrg«n 3 V * cepth 4V ci n OC 

£19.95 

Mgifti power supply pans 
lOOk Uultilum VanUp lulling pots 5 lor 
MUSIC CiMTPE CASlNET tmh hinged smcVe 
wyiic (w, ImrtM m rvatixal leal »er*e"J. 
i"rt 30'«" * 14V;"' * 7^" appaoi 
MULLARD Burii power tnpply 
Of CCA DC ! Q0D Sleteo Catsgnf P C 8 
cntnplpre iTlh jvntrch pjctiralor eailj and 
lape heads 
IMF TLS 80 Mcrvloi lauds pear h cahmel 
ii?e appiQr. 43>6" ■ ISV;" i 15*." 
DECCA 70w Sierco speaker kn comprising 
2 8" appim bass urwls • 2 3'"" appro* 
rweeter me c<ouds«<s 
2 BAHO ClDCH RAOlO Macro ppetatedwiih 
sleep tOntrol 
"ViaLOmSTLR' Super Sw* TVCsnie 
with pisio) mainsQpeidtinn 
'ViOlO MASUfT Door Times 
[24drttr'enTl(lifSl 
Micro casietce tape tecardei 
7" TAPE TflAWSPDRT Mrchanrsm—a selochon 
ol models Intni 

Opportunity! 

AUD I MO UN 

BARGAIN PACKS 

lURRENT CATALORU 

PRICE 

AT OVERSI J 
PER PACK m 

SEE0UR PRICES 
1PACK 1.2 x LP1173 10w RMS outpul power audio 

amp modules. ♦ 1 LPllSZ/? Siereo pre amp Iv 
ceranic 3rxJ io»iliaiv input ^ — _ _ 

OUR PRICE r A UK 
p^pflOQ ^*TnJU 

2 PACK 2 2 »IP1173 10ev RMS output power audio 
an^ mtxfulffs * 1LP1 Ifl4/Z. Sn/co pre amp tai 
magnefiQ ceramic ind ausrlifl/y inputs 

ACCESSORIES 

I line OURPKCl IMUO. P*pn.oo £7.45 

Suiiette power supply parts imrl uding mams ftansformer. rarliftBr. smootbirig 
and output capacuots. n* rir 

fi.oop^p ti.ao 

Recommended sclof 
rotary 31 ereoconlrds 

compmtno 8ASS. TREBLE, VOLUME and BALANCE 
psop 95p 

PACK 3.1 xLPtl79/2fMTiminphe3dwilbAMgafta,1 ILP1I$5/| 
AM/FM If moduffl,?* LP1173/10« RMS oirtput power audio . amp module j ♦ 11P1182/2 Staroo pee amp tor teramrc I 
and auxiliary input ! 

£9.95 

TRADE ENQUIRIES INVITED 

VALUE FOR PERSONALSHOPPERS 
IGo 15 VOIf MUX5 yRAMBfOAMEA.2Vr«rp -n I. L.uli 8SR Rcrotd auiddeck en pli-iTh with £4* flC 
Slereo canrnlgs reaiJy wi'fd. t 1 1 .93 
LEO 5 lunctionmeostfiBfiai watch — 
slamtrssslfldliiiish £3-93 
LCO S toncriiinmensdigilaiwaich X"7 OC 
suirlrssiieellin^h t /.lib 
ICO 3 roncdDn CHRONOGRAPH men sdigiial ftl n C 
watch stamleis $reelFirusli C I Z.9b 
STEREO CASSfnErecmC'CDlay Ivlly burl) PC 
boaid Used, withaul Quaianipe llx EquipmenlJ £ I*b3 
125 Wait Power Amp Module ft3 95 
Wains power supply pans £350 
LOOK Multitufn Vantap lunmg ppts & tpr ^ ^ 
MUSIC CINTPE CASlNET «>lh hinged smcVe * * 
wyiic loo. Imrshed innerwal ie3k»er*eij. 
urt 30V * 14V * 7^' eppaoi rb-bb 
MUILAPD Burl) power bjpply 
DECCADC 1000SteieoCasssnr PCS 11 .&U 
coinplpreirrlh swrtchoscilfaipiiaili and 
lape-hf ids IZ.bb 
IMF TLS 80 Monldr laudspeatf« cahinel ^ O » rt r iiYeappi0r.43Vi-| 1SV;", 15*." 1 Z4,yb 
DECCA 70w Sieico ipeakai kn comprising 
2 8" appro, bass urwls • 2 3V" appro* ^30 flrt 
tweeter me crossovers 1ZU.UU 
2 BAHO ClDCf. RAOlO Macn* operated with fin OC 
sleeptOn'rol 1 I U-bb ■VIOLOAVA^rLR'Super Sw* TV Cam r flit OC 
with puiol mains ppeiatian ll4.bb 
"ViOlO MASTER" Otwi Timei m 11C 
[24 drttrrew liHetj 11 Z3 
Mrero cBSSt'ce lape recatdei ff 1 OC 
?" TAPE TflANSPDRTMfchanhm—asel«ciion f o'tlC 
ol models Irom 10.3 b 

I "i '• 1 « J 
20 ."o wVn"SIfRtO AMPLIUM IXS30 

Superb Vijcoant IV unil rn leak limshed cabififl. 
Silver lascta wuh alumimun rotary conirnls and p 4 p 
pushbullons red mams mdicatcr and stereo jack f2 50 
sotker fiiociion switch lor mit magnetic and crystal 
pick upi. lape,tuner and aomliary Rearpanelteajures Twp 
mams oullels. Olfl speaker and input sockris. plus fuse 
20+-20 wailirms, 40 « 40 waifs peak. 30 * 30 WATT AMPLIFIER KIT £9000 
for the expaiienced canslmciot complete in every 
detail Similar fecibties as Vistdunl IV amptifier p S p £2.50 
$D-+60 peek. 
AVAILABLE NOW built and fully tested with 
output 30 + 30 walls rms 60 f 60 peak 
SPECIAL OFFER: PACKAGE PBlCf WITH 30 x 30 KIT Mk II 
wrswn.operatesinto4 fp15OHMS speakeis.Oengned by RSTVC 
for the experienced conslructor Complete in ivery delart. lacilities 
as Viscount IV ampliliei 60 -t BO peak Supplied with 2 
Gcodmans Compact 12' bass wirier wilh cropped 14,000 Gauss 
Magnet, 30 waft, rms handlina + £ - qqq 
3} apprpx IvreetBis end ciossouen 'rb £400 

hlO^f^mEO^ASSmnAP^tCKn^^^^w' 
Designed lot the eipe'ienced DI Y. man This Jtf 
hit comprises of a lape Transport mechanism 
ready buili and tested record replay 
electronics with twin V U merrr&and 
level control Lor mating w«lh mechanism /flHHHHHH 
Specifications Sensiiiyity - Mic. 
oesmv.i 20KOKM5 Dm 40mV 
,r 40DKOKMS Output 300mV RMS per channel . IKHr 
fiom ?K OHMS source Cross Talk ^-30db Tape Counier 
3 Digit fieseitshlf frequency Response 40H/ 8KH/j6db 
Deck Molor 9 Volt DC with elecironic speed regulafmns 
Keyfunciions Record. Rewind. ^19®® 
fall forward. Play. Slop i Eject. P 4 g [2.50 

^P^xtias^ain^ianstorroeM^uii^^^^^^^^^^ 
' O'^i by ghmg * 1\/ f-* nrj.lb.<d 

I | V nimt*rQNlY 
323 EOGWAflE POAO, LONDON W2 + 
210 HIGH STREET, ACTON W3 6NG 
All PRICES INaUDE VAT AT 12} v. 
All terra subjoct to MBtMrtr. Ptk* conocl 
t i 7| »oJ iiApKl to wrrfcoBT ■elk*   

4S WATT MON—_— 

f35°fs p ,J50 f— 
Si/e aopro* ^ 
*5 watis rms 90 walls peaV ouigut. Big tealuies 
include rv»o disc inputs hoih lor f.eiamic caiinilges. lape 
inpul and microphone mpnl lt*elmuingconT»nls l»iied 
wihmiegialpush pglKwiii.hes IndecemJenibessana 
iteble conifnls and mnslet volume  
70 4 100 WATT lr, MONO DISCO AMP^'f i ^ 
?r,Tr,o; \i. •'(MM ••i 
Brushed alomimorn y (ascia andlotary ronlrols # ^ V 
Five veiiir.alslide controls maiierualumc. F 
fapr level, rmc level deck lei-el. PIUS INTfR OECK FAOEH 
tor perfect graduated change from record deck No 1 10 
No ? orviteveua Pre FadeTrvef concioi 70 wall ^57 
(Mil leli *011 ne,l ilistlHrlo'e l.dmg "I i5'1 

il in VOmeWimfin.tiiisiiurpwl lenel plpflOQ 
Ompui 100 walls DMS 200 wails peak 100 wall t65 J 

CHASSIS RtCQOO GAftRARD DECK CCIOA £795 
PlAttR OtCKS Rrcoij thaniHi Willi tue. ' steieoceutnic cartndge p&pfZ.QO 

^SSSl ^ C. BSR MPBOiypf Single 
7 piar'fcuid deck ttD" 

.ig-, less carirnige P 4 P f2 55 
- "Jfa Cartridges to suil above 

"Cfl" Acos. magnelicstereo £4.95 
12" x 1}" Ceramic sietea £195 
iUKDi BSR auiorndtic i ecmd pieyet deck 
cueinqdevice and stereoceramic head.p A p ({ 55 £035 
BSR MP50 lype. complete wiih maqrrticcaruidge. ^29 
diamond stylus, and de luxe plmth andtouer. p A p {4 $0 
Hfloir 8 Track cartridge player This umi will malth 
with (he Viscount IV 3 . 8" * 3^ P & 3 O 50 11 0^ 

CT i' ' ICft J ^RTABLE DISCO CONSOLE IL J lL J K»i«iit*a>flT«liripairxb(rdiii«nr«eti ■T*! nKA' /J t«e-im.vc'ht.»iu.t»jpi-la&SftMf to iipx <ea#n boqii ertrpia1*ix«vixl ■j nw »«cofa ticclt PVn *11 |t» cvmtf. »3l •« . yEUMiVrae^ixbureuiaufspf'o'^irKti 6MP-K* Sm^m torwrcii aitoyaui (Mling ilrw fffTM flft 
pr«-ll^ irtvnulwnolihM qAfifSSO £a4nUU 

Pinwiil SAOPIM1 EDGWAflE ROAD lOWDON W2 Til: 01-72 3 8432 , 9.30im-5,30jm. H«H 8n nmrjillY. ACTON: Mni OiAii ooly. No cnflnii GOODS NOT OESPATCMED OUTSIDE UK 
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P. BARKER 
Slow-scan television is a method of transmitting video 
information within the bandwidth of a normal single-
sideband signal. The video occupies the 800Hz 
between ]. 5kHz and 2· 3kHz, the former representing 
black level and the latter peak white. 

2,3 

2·3 
kHz 

Fig. 1 : A typical grey-scale and its corresponding line 
waveform 

IAD1771 

Video ... Video Detector 
and Discriminator ... 

Amplifier 

'I"-

.. ... Llmiter t--

,,. I 
Sync .. Sync. Detector 

and Discriminator . 
Separator 

I 

70 ':' 80A «:J! • 'f 

IITY 
Consider the picture suggested in Fig . 1. A 5ms 

pulse at a frequency of I·2kHz is used to start the 
line scan, followed by approximately 18ms of 1· 5kHz 
(black), 18ms of I· 9kHz (mid-grey) then a further 
18ms of 2·3kHz (white). After. 120 lines ha,ve been 
'written' a frame pulse of 30ms replaces the line 
pulse and is used to return the beam to the start 
of its scan . 

. Each frame takes about seven seconds to complete 
and so, in order to retain the information contained 
in earlier lines, it is necessary to use a long-persis-
tence cathode ray tube as the display. Radar tubes, 
such as the 5FP7, could be employed and these can 
often be obtained quite inexpensively from 'surplus' 
distributors. 

.. I .. I 

_ .. Line Timebase 
and t--

Amplifier 

Frame Timebase ... .... and 
Amplifier 

continued on page 72 
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Fig. 2: Block diagram of a typical SSTV monitor 
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Slow-scan television is a method of transmitting video 
information within the bandwidth of a normal single- 
sideband signal. The video occupies the 8OOH2 
between l-SkHz and 2'3kHz, the former representing 
black level and the latter peak white. 

15 19 2-3 
kHz 

Fig, 1; A typical grey-scale and its corresponding line 
waveform 
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Consider the picture suggested in Fig. 1. A 5ms 
pulse at a frequency of l-2kHz is used to start the 
line scan, followed by approximately 18ms of l-5kHz 
(black), 18rns of l-9kHz (mid-grey) then a further 
18ms of 2-3kH2 (white). After. 120 lines have been 
"written" a frame pulse of 30ms replaces the line 
pulse and is used to return the beam to the start 
of its scan- 

Each frame takes about seven seconds to complete 
and so, in order to retain the information contained 
in earlier lines, it is necessary to use a long-persis- 
tence cathode ray tube as the display. Radar tubes, 
such as the 5FP7, could be employed and these can 
often be obtained quite inexpensively from 'surplus' 
distributors. 

continued on page 72 
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" WIIfIIBORNE -le tre 
I PART 2 Amplifiers & Supplies N.B.MATTEY I 

Main Amplifiers and Power Supplies 
The input stages, power amplifiers and regulated 

d.e. power supplies are contained on one board, 
connections being made via plugs and sockets "out" 
to cassette unit, disc equipment and radio circuitry. 
Inter-unit connections will be dealt with in later 
instalments. 

Circuit Description 
The circuit configuration consists basically of a dual 

high gain pre-amplifier (LM387), passive tone control 
circuitry, a dual driver/output amplifier (LM378), 
and a complementary pair transistor output stage for 
each channel. Amplifier functions are identical 
throughout, and so only onecbannel will be described. 

Initial amplification is effected by the use of the 
LM387, which is a later version of the LM38I although 
its equivalent input noise figure is an improvement 
at only O'6S,N r.m.s., as is supply rejection (f=lkHz) 
at llOdB. In the description which follows, com-
ponents prefixed "1" (i.e. RI04) refer to the left hand 
amplifier, prefixes "2" and "3" refer to right 
hand amplifier and power supply components respec-
tively. 

Each pre-amplifier is used in the inverting a.c. 
amplifier mode, signal input being applied via RIOl 
and CIOI to the inverting input of the LM387. Match-
ing to high impedance inputs (crystal and ceramic 
cartridges) is direct at this point, although provision 
will be made later (in part 3) to match to magnetic 
cartridges (47,k impedance), with consequent stan-
dard equalisation to the RIAA characteristic. RIOI 
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and RI02 act as input voltage dividers, while R 103 
provides feed-back. This technique tends to raise the 
limits on input voltage, and thereby, produces virtual 
unity gain stability. 

Tone Controls and Output Stage 
Due to the fairly high gain of the stage, it is 

possible to make use of a passive tone control net-
work, insertion loss being rendered less dominant 
than it mi: ht otherwise be. Tape "out" signal is taken 
from the output of lCI via C103/RI04 and is virtually 
"flat" in terms of frequency response. VRI is the bass 
control, VR2 the treble control, and the R-C network 
RIOS to RI08 and CI04/ CIOS provides "tailoring" 
to effect bass and treble boost and cut. 

VR3 is the single balance control, and after balanc-
ing the signal is fed via the volume control (VR4) 
to the non-inverting input of LC2 which acts as a 
driver/output stage in combination with the comple-
mentary pair Trl and Tr2. Cl06 provides a degree 
of treble roll-off, and R1l2 provides d.c. feedback. 

Lo 
No 
E:o-_________ -'Tl 

Fig. 1 (above): The mains transformer circuitry, and 
Fig. 2 (facing page) the circuit diagram of the main 

amplifiers and power supplies 
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Music Centre 

PART 2 Amplifiers & Supplies N.B.MATTEY 

W WIMBORNE 

Main Amplifiers and Power Supplies 
The input stages, power amplifiers and regulated 

dx. power supplies are contained on one board, 
connections being made via plugs and sockets "out" 
to cassette unit, disc equipment and radio circuitry. 
Inter-unit connections will be dealt with in later 
instalments. 

Circuit Description 
The circuit configuration consists basically of a dual 

high gain pre-amplifier (LM387), passive tone control 
circuitry, a dual driver/output amplifier (LM378), 
and a complementary pair transistor output stage for 
each channel. Amplifier functions are identical 
throughout, and so only one channel will be described. 

Initial amplification is effected by the use of the 
LM387, which is a later version of the LM381 although 
its equivalent input noise figure is an improvement 
at only 0-65,"V r.m.s., as is supply rejection {f=lkH2) 
at HOdB. In the description which follows, com- 
ponents prefixed "1" (i.e. RI04) refer to the left hand 
amplifier, whilq prefixes "2" and "3" refer to right 
hand amplifier and power supply components respec- 
tively. 

Each pre-amplifier is used in the inverting a.c. 
amplifier mode, signal input being applied via R101 
and C101 to the inverting input of the LM387. Match- 
ing to high impedance inputs (crystal and ceramic 
cartridges) is direct at this point, although provision 
will be made later (in part 3) to match to magnetic 
cartridges (47J< impedance), with consequent stan- 
dard equalisation to the RIAA characteristic. R101 

and R102 act as input voltage dividers, while R103 
provides feed-back. This technique tends to raise the 
limits on input voltage, and thereby, produces virtual 
unity gain stability. 

Tone Controls and Output Stage 
Due to the fairly high gain of the stage, it is 

possible to make use of a passive tone control net- 
work, insertion loss being rendered less dominant 
than it mi ht otherwise be. Tape "out" signal is taken 
from the output of ICI via C103/R104 and is virtually 
"fiat" in terms of frequency response. VRI is the bass 
control. VR2 the treble control, and the R-C network 
RI05 to R108 and C104/C10S provides "tailoring" 
to effect bass and treble boost and cut. 

VR3 is the single balance control, and after balanc- 
ing the signal is fed via the volume control (VR4) 
to the non-inverting input of IC2 which acts as a 
driver/output stage in combination with the comple- 
mentary pair Trl and Tr2. C106 provides a degree 
of treble roll-off, and R112 provides d.c. feedback. 

IRM078I 

22SVo.c.o 
mams 

Sla/b 

Eo- 

22V 

Fig. 1 (above): The mains transformer circuitry, and 
Fig, 2 (facing page) the circuit diagram of the main 

amplifiers and power supplies 
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* components 
Resistors 

;} Wait 5% carbon 
3'3!l 2 R113,213 
14fl 2 R114,214 
470 1 R301 
150r!(IW) 1 R302 
330;1* 1 R304 
2 2k 2 Rl09,209 
3'3k 1 R3G3 
56k 4 Rl05, 205, 106,206 
33k 2 R111, 2111 
39k 2 Rl08,208 
68k 2 Rl04,204 
12011 ' 4 Rl0l,2Ql, 112,212 
220k 4 Rl02, 202, 107, 207 
47Qk 1 Rl Hi 
6aOk 2 Rl03,203 
.. depends uponcasseUe unit 

Potentiometers 
p.c.b. mounting 
lOOk lin. dual track 
lOOk lin. si'lgie track 
lOOk log . dual track 

Semiconductors 
LM387 1 
LM378 1 
2N5296 2 
2N6103 2 
BD 131 1 
BZY 88 1 
SKB2/02L5A 2 

Capacitors 
Polystyrene 
82pF 2 
Polyes/er 
lnF 2 
2 ' 2nF 2 
22nF 4 
100nF 4 
220nF 3 
Ceramic 
10nF 4 
Electrolytic 
4'7;<F50V 2 
471<F 50V 1 
10000"F 25V 2 
15QO",F 40V 1 
4700l'F 40V 1 

Fuses 
Cartridge 
2A 
lA 

Mains Transformer 

VRl 
1 VR3 
2 VR2, VR4 

ICl 
IC2 
Trl, Tr4 
Tr2, Tr3 
Tr5 
ZOl 
REC301,302 

Cl09,209 

C106, 206 
Cl05,205 
Cl01, 201, 104, 204 
Cl02, 202, 107, 207 
Cl03, lil, 203 

C303, 304,305, 306 

ClUS, 208 
C200 
Cl10,210 
C301 
C302 

FSl 
FS2 

240V primary, secondaries 22V(r,m.s.) centre-tapped 
!1I 1 5A,9V (a. 600mA 

Miscellaneous . 
AILJminium heatsink, fuse .holders (2)6BAnuts and 
bolts, SWl (ganged with VR4) d.p.d.t. Staver type 
heatslnkfor IC2 (fins), heatsink compound. mica 
washers 

while RIll and Cl09 are responsible for a.c. feedback. 
C200 (47/<F) and Clll (220nF) provide decoupling 
for the supply rails. Cll0 feeds the loudspeakers and 
prevents the establishment of high standing d.c. 
levels. 
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Power Supplies 
Supply rails are provided by two mains transformer 

secondary windings from Tl, 9V and 22V, (this must 
be 22V r.m.s. to maintain supplies at a safe level) 
being rectified by bridge unit REC301 for the 30V 
rail, and REC302 for the 12V supply to the cassette 
mechanism. Tr5 drops the 30V line and in combina-
tion with ZD1 regulates the 13V line to supply the 
r.f. board. Smoothing is effected by C301 and C302, 
the bridge rectifier technique providing good regula-
tion overall The LM387 is supplied from the regu-
lated 13V supply (Vcc pin 6), and the LM378 from 
the 30V rail (Vcc pin 14). Supplies are fused at a.c., 
i.e. the inputs to the bridge rectifiers REC301 and 
REC302. 

On no account must the supply rail for the LM387 
be allowed to rise above 30V, since the establishment 
of safe working tolerance demands that the maximum 
rating of 35V should not be approached too closely . 

Fig. 3: Dimensions and bending details of the output 
stage heat sink 

Construction 
Component assembly on the printed board should 

present no problems, although it is worth noting one 
or two points concerning specific items. 

While lC1 can be pushed straight into the board 
and then soldered in, the heatsink for lC2 must be 
lightly bent onto the body of the device before fitting 
and soldering. The reason for this is that the large 
lugs on the heatsink could prove difficult to engage 
simultaneously with the i.c. pins, and it is as well 
to keep heating of the unit (from the soldering iron) 
at a minimum. The aluminium heatsink should be 
bent as shown. 

The output transistors should be bolted in after 
applying heatsink compound. Tr2 and Tr3 are con-
nected straight to chassis via the heatsink, while Tr1 
and Tr4 are installed using standard mica insulating 
washers. In order to make a good electrical connec· 
tion to each collector, a wire bridge is connected from 
the middle pin of each transistor to the relevant part 
of the track. These are shown as dotted lines on the 
layout illustration. 
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★ components 

Resistors 
j- Wall 5% carbon 
3-30 2 R113, 213 
14fi 2 R114. 214 

.4711 1 R301 
isorniwj 1 R302 
330a- 1 R304 
2 2k 2 R109, 209 
3-3k 1 R303 
5'6k 4 R105, 205, 106, 206 
33k 2 R111, 2111 
39k 2 R108, 208 
58k 2 R104, 204 
120k ' 4 R101, 201. 112,212 
220k 4 R102. 202, 107,207 
470k 1 R110 
686k 2 R103, 203 
* depends upon cassette unit 

Potentiometers 
p.c.b. mounting 
100k lin. dual track 
100k lin. single track 
100k log. dual track 

Semiconductors 
LM387 1 
LM378 1 
2N5296 2 
2N6103 2 
BO 131 1 
B2Y 88 1 
SKB2/0215A 2 

Capacitors 
Polystyrene 
82pF 2 
Polyester 
InF 2 
2-2nF 2 
22nF 4 
lOOnF 4 
220 nF 3 
Ceramic 
10nF 4 
Electrolytic 
4 • 7;iF 50V 2 
47/.F 50V ! 
10000)iF 25V 2 
ISOOjiF 40V 1 
4700,rF 40V ! 

Fuses 
Cartridge 
2A 1 
1A 1 

Mains Transformer 
240V primary, secondaries 22V(r.m,s.) centre-tapped 
!« 1 5A,9V (« 600mA 

Miscellaneous 
Aluminium heatsink. fuse holders (2)'6BA. nuts and 
bolts. SW1 (ganged with VR4) d.p.d.f, Sfaver lype 
heafslnk for IC2 (fins), heatsink compound, mica 
washers 

while Rill and C109 are responsible for a.c. feedback. 
C200 {47/iF) and Clll (220nF) provide decoupling 
for the supply rails. C110 feeds the loudspeakers and 
prevents the establishment of high standing d.c. 
levels. 

1 Vftl 
1 VR3 
2 VR2. VR4 

)C1 
ICS 
Trl, Tr4 
Tr2l Tr3 
Tr5 
ZOl 

• REC301, 302 

C109, 209 

C106, 206 
C105, 205 
€101,201, 104.204 
C102. 202, 107, 207 
C103. 111,203 

C303, 304, 305, 306 

Cl0». 208 
C200 
C110. 210 
C301 
C302 

Power Supplies 
Supply rails are provided by two mains transformer 

secondary windings from Tl, 9V and 22V, {this must 
be 22V r.m.s. to maintain supplies at a safe level) 
being rectified by bridge unit REC301 for the 30V 
rail, and REC302 for the 12V supply to the cassette 
mechanism, Tr5 drops the 30V line and in combina- 
tion with ZD1 regulates the 13V line to supply the 
r.f. board. Smoothing is effected by C301 and C302, 
the bridge rectifier technique providing good regula- 
tion overall The LM387 is supplied from the regu- 
lated 13V supply (Vcc pin 6), and the LM378 from 
the 30V rail (Vcc pin 14), Supplies are fused at a.c., 
i.e. the inputs to the bridge rectifiers REC301 and 
REC302. 

On no account must the supply rail for the LM387 
be allowed to rise above 30V, since the establishment 
of safe working tolerance demands that the maximum 
rating of 35V should not be approached too closely. 

ASmmdia 
/7 holes 

lK JS& 
3tt*TI dio. 
Wholes 

X--' 

Fig. 3: Dimensions and bending details of the output 
stage heat sink 

Construction 
Component assembly on the printed board should 

present no problems, although it is worth noting one 
or two points concerning specific items. 

While IC1 can be pushed straight into the board 
and then soldered in, the heatsink for IC2 must be 
lightly bent onto the body of the device before fitting 
and soldering. The reason for this is that the large 
lugs on the heatsink could prove difficult to engage 
simultaneously with the i.e. pins, and it is as well 
to keep healing of the unit (from the soldering iron) 
at a minimum. The aluminium heatsink should be 
bent as shown. 

The output transistors should be bolted in after 
applying heatsink compound. Tr2 and TrS are con- 
nected straight to chassis via the heatsink, while Trl 
and Tr4 are installed using standard mica insulating 
washers. In order to make a good electrical connec- 
tion to each collector, a wire bridge is connected from 
the middle pin of each transistor to the relevant part 
of the track. These are shown as doited lines on the 
layout illustration. 

Practicai Wireless, October 1978 

www.americanradiohistory.com



Fig. 4: The p.c.b. copper track pattern; the emitter 
resistor tracks (see text) are clearly shown at the top 

of the board 

Practical Wireless. October 1978 

Although not shown on the circuit diagram, the 
output stage emitter resistors are included on the 
p.c.b. as a part of the track, but where a different 
construction is employed, lengths of 32 s.w.g. shellac-
covered wire approximately lSOmm in length will 
suffice. Alternatively, if available, o·sn wire-wound 
resistors may be employed . 
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Fig. 4: The p.c.b. copper track pattern; the emitter 
resistor tracks {see text) are clearly shown at the top 

ot the board 

Although not shown on the circuit diagram, the 
output stage emitter resistors are included on the 
p.c.b. as a part of the track, but where a different 
construction is employed, lengths of 32 s.w.g. shellac- 
covered wire approximately 150mm in length will 
suffice. Alternatively, if available, O-SH wire-wound 
resistors may be employed. 
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Heathkit electronics courses are a most effective way 
to leam - with fast, reassuring results. 

Each course is a complete self-instructional package 
with clear, concise instructions in everyday language. 
You follow at your own pace, using modem teaching aids 
and expelt guidance. 

Four basic courses to start with. 
DC electronics, AC electronics, semi ·conductors and 
electronic circuits. These courses give you a thorough and 
practical understanding-the key to all knowledge in the 
field of electronics. 

Microprocessors and digital techniques. 
The advanced Heathkit courses take you on to higher levels. 
of computer technology and advanced circuit design, using 
the same easy· to · follow leaming system. 

Experimenter-Trai ners. 
With the benefit of increased practical guidance, 
these optional aids will help you through the courses with 
exceptional speed. 

The finest way to learn. 
Heathkit courses are used by home students, industrial 
concems, technical colleges and schools. They're acknowl· 
edged as the finest way to leam. And the range of courses 
is complete from the earliest stages to the most advanced 
steps in special ist fields. 

Send for the Heathkit Catalogue now. 
As well as electronics courses, the Heathkit catalogue 
contains scores of electronics kits which you can build 
yourself. Burglar alanns, radios, digital clocks, car tune-up 
systems, test instruments, metal locators . .. and an exciting 
new range of personal computers! 

Forty pages packed with exciting kits you'll be proud 
to make. 

o;t PW 6EE -r'-----Ci;i " --"""1 
I Please tICK the literature you want and enclose the appropnate amount In I 

postage :'" 

I Heathkll Catalogue only (enclose 20p). ==-.:::. I 
16 page Computer Brochure un ly (enclose 20p). --.. 

I N, lll1e .......... I 
I Addle"s I 
I I 10/71! 

I Registered in England. number 606177 I 
• 1I 'i!mYllllrenin.\iJllI·mlalo/{lIcyollwill!!i'Itidllils C .. ,,,. J 
____ __ _____ _ 

There <Ire Ileathkit Electronics Centres at n:11')ttenh;1J11 Court Road. London (01-6:{6 and <It Bristol Road. Gloucester(Gloueester 
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Heathkit electronics courses are a most effective way 
to leant—with fast, reassuring results. 

Each course is a complete self-instructional package 
with clear, concise instructions in everyday language. 
You follow at your own pace, using modem leaching aids 
and expert guidance. 

Four basic courses to start with. 
DC electronics. AC electronics, semi-conductors and 
electronic circuits. These courses give you a thorough and 
practical understanding—the key to all knowledge in the 
field of electronics. 

Microprocessors and digital techniques. 
The advanced Heathkit courses take you on to higher levels, 
of computer technology and advanced circuit design, using 
the same easy-to-follow learning system. 

Experimenter-Trainers. 
With the benefit of increased practical guidance, 
these optional aids will help you through the courses with 
exceptional speed. 

The finest way to fearrt. 
Heathkit courses are used by home students, industrial 
concerns, technical colleges and schools. They're acknowl- 
edged as the finest way to leant. And the range of courses 
is complete from the earliest stages to the most advanced 
steps in specialist fields. 

PTo! je;iih(GI(Kicesteri l.td..Depl:PW Bristol Road.Gloucester. GL26KK. 
(Please licK the lilcrature you want and enclose Ihe appropriate amount in 

postage stamps. 
II leaihkit Catalogue only lenclose 20|)). 

16 pageOimpuler Rroclmre only (enclose 20i)), 

Addie-s 

Send for the Heathkit Catalogue now. 
As well as electronics courses, the Heathkit catalogue 
contains scores of electronics kits which you can build 
yourself- Burglar alarms, radios, digital clocks, car tune-up 
systems,test instruments.metal locators.. .and an exciting 
new range of personal computers! 

Forty pages packed with exciting kits you'll be proud 
I tst—^ to make. 
i '/v E-, 

14m 

^olderi ngT 
Iron offer 
FREE 

Registered in fnglnnd. number605177 
IVhi Jiyi/i nn In \oiii'ral'ili<f;irc\vii willar 
of Ihi* five offer tivilh iip/mixiiimlelv £'1.7,1. 

Itk lulls 

There are lleatbkil Elcchonics Centres at 223 Tolienh.-im Couit Rmul, London (01-626 73'l!U.md at Bristol Kttad.Gloucester({ilouccsier 204611 
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THIS MONTH 

'Aud.o Osc ••• uor' 
The Basic Oscillator 
Most circUits are designed to do one particular job. 
This month's ,lLDeC project will do at least three jobs. 

Basically, the 741 is made to oscillate and the exact 
frequency is set by CIIR3/VRI. Making the resistor 
variable means that by simply turning a single control 
we can alter the frequency of our oscillator. The out-
put is a series of square waves and because of the 
very high gain of the op. amp, these have quite Steep 
sides. . 

Two things to note. Don) forget the_three jumper 
or snorting leads marked as "link- wires". Secondly. 
the circuit requires two separate batteries to give a 
±6V - supply. If you take the two 6V batteries and 
connect the +6V of one to the -6V of the other. 
then this becomes zero volts and is connec-
ted'to hole Q23, The free +6V lead then goes to p.DeC 
hole Q1, while the remaining lead from the negative 
6V terminal is plugged into hole G22. 

Metronome 
Let us now look at the three projects we can have 

with our circuit, The first is a simple electronic metro-
nome. In this case, you should try a 471'P capacitor 
for Cl. If you have connected a light-emitting diode 
to the output as shown, this will flash on and off. The 
rate ,of flashing can be set by adjustment of VRl. 
Thus we have a visual metronome. This can be useful 
when no noise can be tolerated while playing":'-for ex-
ample in a group with no drummer and where the 
"beat" is taken from one player, as in some folk 
groups. 

If an audible output is ' required, then this can be 
obtained 'very simply by connecting an earpiece across 
the diode or by it' in instead the .1.e.d. 'A 
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cheap crystal earpiece works well. Purists may wish 
to leave the diode in to form a d.e. path but the circuit 
works well without it using only the earpiece. A 
series of clicks was obtained using a small crystal 
microphone although these are not really loud enough 
when playing a musical instrument at the same time, 
hence the need for an earpiece. 

* components 
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. R' : .,' .. '.: .. 
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Fig. 1: Circuit diagram of the audio oscillator with 
p.Dec hole nos. and o r speaker output 
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works well without it1 using only the earpiece. A 
series of clicks was obtained using a small crystal 
microphone although these are not really loud enough 
when playing a musical instrument at the same time, 
hence the need for an earpiece. 
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Signal Injector 
By making the value of Cl smaller (i.e. less I,F) the 

pitch of the output waveform rises so that it goes 
above just clicks to being a musical tone or note. By 
setting VRI to mid travel and substituting a 0 'I/,F 
capacitor for Cl, a steady audio tone can be obtained 
from the earpiece. This tone can be used for injecting 
into audio equipment for test purposes. Things like 
loudspeakers, headphones, earpieces, amplifiers etc 
may be checked very quickly and simply in this man-
ner. If this were to be the prime use of the circuit, 
then it would be simpler (and cheaper) to make VRI 
a 470kn fixed resistor, Cl = 0 'l/,F, and transfer the 
whole project onto a piece of Blob Board which could 
then be stuck inside a suitable small case using 
adhesive on the blank side (no track side) of the 
Blob Board-switch on, inject signal, listen for tone. 

Electronic Organ 
By suitable choice of Cl, the circuit can be made 

to oscillate over an extremely wide range; from well 
below 1Hz to well over 15kHz. To make a simple 
electronic organ one has only to select a series of 
fixed resistors and connect this string of components 
between holes P25 and P35 in the place of VRl. This 
idea is shown in Fig. 3. If really accurate notes are 
required, then it would pay to use 13 (for one octave) 
skeleton slot potentiometers. In this way each note 
can be individually adjusted spot on. Fig. 4 shows 
this plus a refinement of an octave switch and a set 
pitch pot. With none of the keys depressed all the 
skeleton pots will be in circuit and the lowest note 
will be obtained if the two pots (VR2IVR3) are set at 
maximum resistance. With the 1Mfl pot shorted out, 
the lOOk pot is adjusted to bring the lowest note to 
one octave above that required. The individual pots in 
the chain are tuned and the lowest note again checked 
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Fig. 2: The component 
layout of the completed 

unit 

• I::, 
and adjusted by the lOOkfl pot . Now remove the short 
across the lMfl pot and adjust it to bring the lowest 
note to one octave below the pitch which it was when 
the 1Mfl pot was shorted out. The switch now be-
comes an octave switch and will take the whole key-
board down one octave when the switch is opened 
removing the short across the pot. 

r--r---Y 
P25 P35 

Fig. 3: Connection points for a basic organ 

Fig. 4: A more "sophisticated" version of the organ 

To give some indication of the range of the Fig. I 
circuit, a coverage from G below middle C to over 
three octaves above was obtained in the prototype 
using O' Olf,F for Cl and a IMfl pot for VRl. 

One word of warning. When using the circuit to 
inject audio signals, care should be 
especially in mains equipment. It would be prudent 
to use O'I,uF 1kV capacitors in series with each lead 
i.e. the audio inject output from ,uDeC holes 043 and 
023 should have a capacitor in series with each lead. 
These capacitors should be permanently connected 
into the circuit. CD 
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Electronic Organ 
By suitable choice of Cl, the circuit can be made 

to oscillate over an extremely wide range; from well 
below 1Hz to well over 15kHz. To make a simple 
electronic organ one has only to select a series- of 
fixed resistors and connect this string of components 
between holes P25 and P35 in the place of VRI. This 
idea is shown in Fig. 3. If really accurate notes are 
required, then it would pay to use 13 (for one octave) 
skeleton slot potentiometers. In this way each note 
can be individually adjusted spot on. Fig. 4 shows 
this plus a refinement of an octave switch and a set 
pitch pot. With none of the keys depressed all the 
skeleton pots will be in circuit and the lowest note 
will be obtained if the two pots (VR2/VR3) are set at 
maximum resistance. With the IMO pot shorted out, 
the 100k pot is adjusted to bring the lowest note to 
one octave above that required. The individual pots in 
the chain are tuned and the lowest note again checked 

and adjusted by the lOOkn pot. Now remove the short 
across the IMfl pot and adjust it to bring the lowest 
note to one octave below the pitch which it was when 
the IMn pot was shorted out. The switch now be- 
comes an octave switch and will take the whole key- 
board down one octave when the switch is opened 
removing the short across the pot. 
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Fig. 4; A more "sophisticated" version of the organ 

To give some indication of the range of the Fig. 1 
circuit, a coverage from G below middle C to over 
three octaves above was obtained in the prototype 
using O-Ol/tF for Cl and a IMfl pot for VRI. 

One word of warning. When using the circuit to 
inject audio signals, care should be exercised— 
especially in mains equipment. It would be prudent 
to use 0* 1/iF IkV capacitors in series with each lead 
i.e. the audio inject output from /.<DeC holes 043 and 
023 should have a capacitor in series with each lead. 
These capacitors should be permanently connected 
into the circuit, © 
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Digital 1'.1. metel' 
Measuring voltage is a thing com-

monly carried out fairly easily with the 
aid of a simple meter. Measuring radio 
frequency voltage is a little more 
difficult. But it's no problem for a new 
instrumentfrom Germany. This beauti-
fullittle box will give you an immediate 
digital readout of r.f. voltage from 
300l-'V up to 1 kV over the frequency 
range 10kHz to 2GHz. Besides the 
digital readout, an analogue readout is 
simultaneously given in dBs. This is 
effected by a single line of I.e.d.s 
which move a light point along and are 
calibrated in 1dB steps. The whole 
instrument can be run from a 12V 
battery (mains, too), consumes less 
than 4W, and weighs only 2·6 kilo-
grams. Launched in the US it costs 
around 2,000 dollars. Wonder if the 
Germans run a Christmas Club? 

Powel'! 
For those who like to be "with it", 

the in word for Autumn is "Transca-
lent". Th is is the name for a compara-
tively new type of semiconductor. 
Basically it means that you can push 
extremely high currents through the 
device without arc-welding it to your 
collar stud. The wafer on which the 
business area is contained measures 
50mm. The substrate is bonded to a 
heat pipe which will get rid of the 
generated heat efficiently. The devices 
will not suit miniaturisation enthu-
siasts . We're talking about things 
weighing around 2 kilograms and 
measuring some 190 x 150 x 150mm 
However, these devices include 900A 
rectifiers, 1,400A thyristors, and 400A 
transistors. Pop groups will doubtless 
welcome the latter! 

Stable I'esistol's 
How stable is stable, especially when 

it comes to resistors? A British 
company has just announced a range 
of resistors 'with values from O·H} to 
1'5MO which have exceptional 
stability. The stability is claimed to be 
so good that it is almost impossible to 
measure any slight deviations reliably; 
typically they vary between 5 and 
10 p.p.m. (parts per million) over 
several years. They also offer a 
resistance tolerance matching capa-
bility of 0·001 %. Called NPRL21 
resistors, they cost around 90p each. 
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A REVIEW OF RECENT DEVELOPMENTS 
In general, the author does not have any morE 
informatlof) on products than appears in the article . 

Bubbles 
Things are bubbling at IBM-

literally. Some time back, bubble 
memories were a novelty. Then they 
became practicalities. One of the 
materials used for bubble memories is 
garnet. The IBM researchers have DOW 
discovered a way in which a 25mm 
square piece of garnet can be made to 
hold 100 million bits of information-
instead of the 3 million bits more 
common so far. But it doesn't stop 
there. From the same company comes 
news of mobile "light" bubbles which 
hide in magnesium-doped thin films 
of zinc sulphide. The current theory 
is that these light bubbles might be 
electrical analogues of the magnetiC 
bubbles which are already well 
established. 

Sonal' Snoopel' 
Mix microprocessors with sub-

marines and you end up with a kind of 
sonar snooper. That's what French 
researchers have done. Their sonar 
transducer fires out low frequency 
signals, between 6 and 8kHz, which 
gives them a range of about 40km. But 
it's no ordinary transducer. The head 
consists of 48 arrays of piezoelectric 
transducer elements. These can all 
be powered in a single shot, or indi-
vidually in sequence. The enormous 
amount of information coming back 
from this complex array is handled by 
the microprocessors and the net effect 
is that the system can electronically 
divide the sea around it into something 
like 500,000 little cells. The electronics 
processes the signals received from 
the transducers and can differentiate 
between the various echoes received. 

Certain things give known echoes, 
and these are stored in a memory, 
so the system can compare anything 
it receives with all things in its memory 
for immediate check on identification. 
It also compares the echoes in time, 
checking if the same echo came from 
the exact same place for each sweep. 

Look out little sardine; big brother is 
watching! 

Invest in technology 
Buy British was a cry not too long 

ago, and if you want random access 
memories you may soon be able to do 
just that. The National Enterprise 

Board, no less, may "invest" some-
thing like £50 million in a semicon-
ductor manufacturing facility in the 
UK. This could be interesting because, 
starting from scratch, only the very 
latest equipment would be purchased 
so the new venture could be in the 
forefront of technology. 

But I do remember another fan-
tastic, latest, state-of-the-art semi-
conductor facility in Essex which 
cost a lot of money-and died. Watch 
this space! 

Thin Television 
Flat screen television time is boom-

ing again. The Japanese have a 16in 
colour display on the go which uses 
plasma techniques, while at the 
recent Chicago Consumer Electronics 
Show one exhibitor proudly displayed 
an electroluminescent screen which 
was just 50mm thick. Although the 
size was only 7 inches brightness has 
reached 15ft/lamberts With power con-
sumption barely 7W. This manufac-
turer reckons that it will be marketing 
portable television sets using such a 
screen within two years. 

Betlel' Photocells 
An American scientist from a Uni-
versity talked at a special conference 
on photovoltaics, and caused a very big 
stir among energy producers. He 
claimed thata team atthe university had 
produced a cadmium sulphide/copper 
sulphide cell, using thin film tech-
niques, which produced an efficiency 
of well over 9 per cent. This repre-
sented an impressive increase on 
earlier efforts when efficiency stood 
at around 7·8 per cent. 

By 1980, this scientist believes that 
the cost will be down to 30 cents/watt. 
A final shattering fact was the cost 
comparison of the materials. Silicon 
cells (Single crystal) work out at around 
150 dollars per square metre, whereas 
the cadmium sulphide/copper sulphide 
thin film approach costs just 3 dollars 
per square metre. 
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The 
Introduction 
Most readers will by now be familiar with the con-
ventional operational amplifiers, such as the 741 and 
709. In recent years a new type of op-amp has come 
onto the scene. This haS' received the title "Norton 
Amplifier", and it amplifies the difference between 
two currents rather than two Yoltages. The Norton 
amplifier is best suited to amplifying a.c. signals 
where the utmost precision is not requir-ed-in such 
situations its ability to operate from a single power 
supply is very useful. When used as an audio pre-
amplifier, it can gIVe up to 10dB more gain than a 
741 before the bandwidth suffers. The ability to 
operate at supply voltages as low as 4V means that 
it can replace discrete component amplifiers in many 
situations. The four amplifiers come in a 14-pin DIL 
package, for around 80p, making it economical as well 
as space-saving. Its main disadvantage is the difficulty 
of designing d.c. amplifiers, since it is also necessary 
to consider the biasing of the amplifier in such cases. 

There are at least three manufacturers of the Nor-
ton amplifier-Motorola (MC3401) . RCA (CA3401), 
and National Semiconductor (LM3900). The Motorola 
and RCA devices are completely compatible. Specifica-
tions of the various devices are given in Table 1, and 
circuit diagrams of one amplifier in Fig. 1. For clarity 
the biasing circuitry has been omitted. The significant 
differences are the wider supply range and additional 
transistor Q5 of the National Semiconductor device. 

TABLE 1-Typical characteristics of the LM3900 and MCM01 

Parameter LM3900 MC340' 
Supply Range (V + ) 4":36V 5-18V 
Supply Current 62mA 6 ' 9mA 
Power Dissipation 570mW 625mW 
Operating Temperature Range ' 0'-70 'C 0-75' C 
Open Loop Voltage Gain 70dB 66dB 
Unity Gain Bandwidth 2 ·5MHz 5MHz 
Output Voltage Swing V + V + - 1 
Output Current-High 3mA min 5mA min 

Low O·5mA min 0 ' 5mA min 
Output Slew Rate O' SV/ us 0 ·6V/us 
Output Resistance 8kn 8kU 
Power Supply Rejection 70dB 55dB 
The output resistance figure is quoted at 100Hz. This 
value is maintained until1 kHz, and then starts to decrease, 
reaching 200 ohms at approx 200kHz for the MC3401. 

This additional transistor is useful for sinking large 
output currents-up to 30mA. Motorola also make 
the MC3301, which will operate with a supply of up to 
28V, and is specified over a wider temperature range. 
For more detailed information the reader is referred 
to the manufacturers' data sheets, in particular the 
National Semiconductor application note AN-72, which 
gives comprehensive information on the amplifier 
itself and design requirements. 
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(a) Molorola MC340l (b) National Semiconductor LM3900 

Fig. 1: The Motorola and N. Semiconductor variations in type. 
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Introduction 
Most readers will by now be familiar with the con- 
ventional operational amplifiers, such as the 741 and 
709. In recent years a new type of op-amp has come 
onto the scene- This has received the title "Norton 
Amplifier'', and it amplifies the difference between 
two currents rather than two voltages. The Norton 
amplifier is best suited to amplifying a.c. signals 
where the utmost precision is not required—in such 
situations its ability to operate from a single power 
supply is very useful. "When used as an audio pre- 
amplifier, it can gsve up to 10dB more gain than a 
741 before the bandwidth suffers. The ability to 
operate at supply voltages as low as 4V means that 
it can replace discrete component amplifiers in many 
situations. The four amplifiers come in a 14-pin D1L 
package, for around 80p, making it economical as well 
as space-saving. Its main disadvantage is the difficulty 
of designing d.c. amplifiers, since it is also necessary 
to consider the biasing of the amplifier in such cases. 

There are at least three manufacturers of the Nor- 
ton amplifier—Motorola (MC3401). RCA (CA3401), 
and National Semiconductor (LM3900). The Motorola 
and RCA devices are completely compatible. Specifica- 
tions of the various devices are given in Table 1, and 
circuit diagrams of one amplifier in Fig. 1. For clarity 
the biasing circuitry has been omitted. The significant 
differences are the wider supply range and additional 
transistor Q5 of the National Semiconductor device. 

TABLE 1—Typical characteristics of the LM3SOO and MC3401 

Parameter LM3900 MC3401 
Supply Range (V (-) 4-38V S-18V 
Supply Current 6 2mA 6'9rr)A 
Power Dissipation 570mW 625m W 
Operating Temperature Range 0-70 C 0-75 C 
Open Loop Voltage Gain 70dB 66dB 
Unity Gain Bandwidth 2-5MH2 5WIHr 
Output Voltage Swing V+ -1 V+ - 1 
Output Current—High 3mA min 5mA min 

Low 0-5mA min 0-5mA min 
Output Slew Rale 0-5V/us OOV/us 
Output Resistance 8kli 8k£! 
Power Supply Rejection 70dB S5dB 
The output resistance figure is quoted at 100Hz. This 
value is maintained until 1kHz. and then starts to decrease. 
reaching 200 ohms at appro* 200kHz for the MC3401. 

This additional transistor is useful for sinking large 
output currents—up to 30mA. Motorola also make 
the MC3301, which will operate with a supply of up to 
28V, and is specified over a wider temperature range. 
For more detailed information the reader is referred 
to the manufacturers' data sheets, in particular the 
National Semiconductor application note AN-72, which 
gives comprehensive information on the amplifier 
itself and design requirements. 
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The Circuit 
Consider first the circuit of Fig. l(a), with Q3 and 

CRI omitted for the present. It is then essentially an 
inverting amplifier with considerable current gain, the 
output voltage and current being controlled by 1\. The 
main limitation on output current is the current 
source CS2 at the output. The values of the current 
sources are set by biasing circuitry on the chip, and 
since they depend on diode voltage drops, are essen-
tially independent of supply voltage. Cl rolls off the 
amplifier gain at high frequencies, giving the open 
loop voltage gain frequency characteristic of Fig. 2, 
where it is compared with that of a 741. This voltage 
gain is the gain between inverting input and output, 
and provides a useful comparison with conventional 
operational amplifiers. Thus, although the open loop 
gain of the Norton amplifier is lower than that of a 
741 at d.c., it is about lOdB higher above 1kHz, 
making it more suitable for a.c. amplifiers. 
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Fig. 2: Essential gain and frequency response (open-
loop) 

We now come to the operation of CR I and Q3, 
which together form a "current mirror". The bulk 
of the input current I. will pass through CRI, causing 
a voltage drop across it, the same as the base-emitter 
voltage of Q3. A small part of la will enter the base 
of Q3, causing an emitter current to flow. If Q3 and 
CRI are properly matched, this emitter current will 
bt. approximately equal in magnitude to la, as will the 
collector current of Q3 (provided Q3's current gain 
is high). It can then be seen that if the collector of 
Q3 is connected to the base of QI, the current into the 
base will be the difference between le and I" which is 
in turn equal to 1, - la. Thus the amplifier will amplify 
the difference between the two input currents-the 
current mirror has effectively inverted la. It can also 
be seen from the circuit that the input potential will 
remain approximately constant at about O· 5V (i.e. 
one base-emitter junction voltage drop). The addi-
tional transistor Q5 in the NS amplifier is of little con-
sequence until the output is required to sink large 
currents-then if QI is driven hard on, Q5 will turn on 
to provide the additional capacity. 

A slightly different symbol is used for the Norton 
amplifier in order to differentiate it from the more 
common type. This is shown in Fig. 3, and will be used 
in future. 
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Fig. 3: Circuit symbols for the Norton Amp. 

Biasing the Amplifier 
The Norton amplifi·er requires particular attention 

to be paid to biasing-this unfortunately does not 
look after itself as with conventional op-amps. It will 
be assumed here that the amplifier is being used with 
a single supply rail. 

When both inverting and non-inverting inputs are 
being used it is necessary to maintain a certain aver-
age current through the current mirror . This entails 
feeding equal currents into the two inputs, one of the 
currents being derived from the output in order to 
set the output voltage. The simplpst and commonest 
way of achieving this is shown in Fig. 4(a). A current 
is fed into the non-inverting input via RI, from the 
positive supply rail. The inverting input is fed from 
the output viaR2. Thus we have a feedback system-
if the output voltage rises above its equilibrium value, 
it will increase the current into the inverting input, 
which will act to decrease the output voltage. This 
fact can be used to set the d.c. level of the output 
voltage-normally to half supply voltage to obtain 
maximum voltage swing. Since the currents into the 
two inputs must be equal, it is clear that in this case 
RI should be twice R2 . The recommended bias current 
for the current mirror is in the range IO-lOO"A, with 
1O"A being a suggested value for many applications . 

A disadvantage of the simple type of biasing 
described is that any ripple on the power supply is 
fed into the amplifier by RI, and appears on the out-
put at half the amplitude. This can be eliminated by 
using the circuit of Fig. 4(b). Here the bias supply for 
the non-inverting input is derived from a potential 
divider which provides a well-smoothed supply at half 
supply voltage. Biasing resistors for all such ampli-
fiers in a circuit may be taken from this one potential 
divider, so the extra cost is minimal. Needless to say, 
to maintain equal currents into the inputs, RI and 
R2 should now be equal in value. 

There is a third method of biasing, using only the 
inverting input, and therefore only really suited to 
inverting amplifiers. This method will be described 
latPf. 
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Fig. 4: Modification to provide better smoothing . 
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source CS2 at the output. The values of the current 
sources are set by biasing circuitry on the chip, and 
since they depend on diode voltage drops, arc essen- 
tially independent of supply voltage, C1 rolls off the 
amplifier gain at high frequencies, giving the open 
loop voltage gain frequency characteristic of Fig. 2, 
where it is compared with that of a 741. This voltage 
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and provides a useful comparison with conventional 
operational amplifiers. Thus, although the open loop 
gain of the Norton amplifier is lower than that of a 
741 at d.c., it is about lOdB higher above 3kHz, 
making it more suitable for a.c. amplifiers. 
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We now come to the operation of CR1 and Q3, 
which together form a "current mirror". The bulk 
of the input current I* will pass through CRI, causing 
a voltage drop across it, the same as the base-emitter 
voltage of Q3. A small part of Is will enter the base 
of Q3, causing an emitter current to flow. If Q3 and 
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one base-emitter junction voltage drop). The addi- 
tional transistor Q5 in the NS amplifier is of little con- 
sequence until the output is required to sink large 
currents—then if Ql is driven hard on, Q5 will turn on 
to provide the additional capacity. 

A slightly different symbol is used for the Norton 
amplifier in order to differentiate it from the more 
common type. This is shown in Fig. 3, and will be used 
in future. 
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Biasing the Amplifier 
The Norton amplifier requires particular attention 

to be paid to biasing—this unfortunately does not 
look after itself as with conventional op-amps. It will 
be assumed here that the amplifier is being used with 
a single supply rail. 

When both inverting and non-inverting inputs are 
being used it is necessary to maintain a certain aver- 
age current through the current mirror. This entails 
feeding equal currents into the two inputs, one of the 
currents being derived from the output in order to 
set the output voltage. The simplest and commonest 
way of achieving this is shown in Fig. 4(a). A current 
is fed into the non-inverting input via Rl, from the 
positive supply rail. The inverting input is fed from 
the output via R2. Thus we have a feedback system— 
if the output voltage rises above its equilibrium value, 
it will increase the current into the inverting input, 
which will act to decrease the output voltage. This 
fact can be used to set the d.c. level of the output 
voltage—normally to half supply voltage to obtain 
maximum voltage swing. Since the currents into the 
two inputs must be equal, it is dear that in this case 
Rl should be twice R2. The recommended bias current 
for the current mirror is in the range 10-100/iA, with 
10/iA being a suggested value for many applications. 

A disadvantage of the simple type of biasing 
described is that any ripple on the power supply is 
fed into the amplifier by Rl, and appears on the out- 
put at half the amplitude. This can be eliminated by 
using the circuit of Fig. 4(b). Here the bias supply for 
the non-inverting input is derived from a potential 
divider which provides a well-smoothed supply at half 
supply voltage. Biasing resistors for all such ampli- 
fiers in a circuit may be taken from this one potential 
divider, so the extra cost is minimal. Needless to say, 
to maintain equal currents into the inputs, Rl and 
R2 should now be equal in value. 

There is a third method of biasing, using only the 
inverting input, and therefore only really suited to 
inverting amplifiers. This method will be described 
later. 
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Practical Circuits 
Having considered the biasing arrangements pecu-

liar to the Norton amplifier, we are now in a position 
to consider 50 me practical circuits. In most cases a 
marked similarity to circuits using conventional op-
amps will be noticed. The main difference is the more 
frequent need for d.c. blocking capacitors between 
stages, apart from the additional biasing circuitry. 

Rl 

....... 
,m1''''F m I 

Vcc. 
Fig. 5: Simple inverting amplifier. 

I nverting Amplifier 
The simplest inverting amplifier circuit is shown in 

Fig. 5. The voltage gain, as with the more conven-
tional circuit, is RI/R2, or 10 with the values shown; 
the input impedance is equal to R2, or 47k here. The 
design procedure is to choose R I and R2 to give the 
required gain and input impedance, and then make 
R3 approximately equal to twice RI. The d.c. blocking 
capacitors should be large enough to pass the lowest 
frequencies needed. 

R2 

100nF IM 

R3 Rl 

'----- ....... > ---...... -1 I-0utput r / 
Fig. 6: Additional circuitry to raise imput impedance. 

A disadvantage of this circuit is that it is not 
possible to have high gain and high input impe-
dance simultaneously, since RI must be low enough 
to pass at least 1O,uA into the inverting input. With a 
12·15v supply, this sets an upper limit of about 560k 
on RI. The problem can be overcomp by using the 
circuit of Fig. 6. albeit at the expense of extra com-
plexity. The d.e. bias is now provided via RI and R3 
in series, so R2 should be equal to twice their sum. 
No d.c. passes through R4, due to the blocking capa-
citor. AC. signals, however, are attenuated first in the 
potential divider of RI and R4, then passed to the in· 
verting input as negative feedback via R3. Then, pro-
vided R3 does not load the potential divider (i.e. 
R3>R4), the voltage gain of the circuit is given by: 

RI + R4 R3 Av = . -
R4 R2 

and to satisfy the biasing conditions, RI + R3<560k 
(with 12V supply). The values shown in the circuit 
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Fig. 7: Simplification avoiding the use of the "current 
mirror." 

should give a gain of around 105, which is about the 
maximum obtainable when used dS an audio pre-
amplifier . 

A third possibility eliminates the current mirror 
and its associated bias current. The only bias current 
needed then is the actual inverting input current (11 in 
Fig. la), which is typically 30,uA. The circuit is shown 
in Fig. 7. Initially the values of R I and R2 are chosen 
to give the desired values of gain and input im-
pedance. R3 is then chosen to give the required out-
put voltage Vn , using the relation: 

Vo VaF. (1+ 

where VilE is the voltage at the inverting input, 
typically O· 5V. The main disadvantage of this circuit 
is that the output voltage depends on V BE, which, 
being due to a semiconductor junction, is extremely 
temperature dependent. Output voltage drift will only 
be a problem, however , when large output voltage 
swings are envisaged. 
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R3 
. lM 
l. vcc 

Fig. 8: Unity gain buffer circuit. 

Non-Inverting Amplifier 
The Norton amplifier is not really recommended 

for use as a non-inverting amplifier, since accurate 
determination of the gain is not possible, due mainly 
to variations in the current mirror circuitry. Motorola 
state that the voltage gain of a non-inverting ampli-
fier may vary by up to 20% from the calculated value. 
However the circuit of a unity gain buffer amplifier is 
given in Fig. 8 for completeness. One advantage of 
the non-inverting configuration is that the bandwidth 
of the amplifier depends only on the value of the 
feedback resistor RI, since the input resistor R2 is 
outside the feedback loop. In calculating the gain it is 
necessary to include the small signal resistance of 
the current mirror input, which is given by 26,OOO/h 
(h is the non-inverting input current, in p.A. ) The 
voltage gain then becomes: 

RI Av = ----
R2 + Rs 

This equation assumes that the gain of the current 
mirror is exactly unity-in fact it may vary between 
0 ·8 and 1 -16, which accounts for much of the uncer· 
tainty in the gain. As an example, with Rl =470k, 
bandwidth will be over 200kHz for gains up to 100. 
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Inverting Amplifier 
The simplest inverting amplifier circuit is shown in 

Fig. 5. The voltage gain, as with the more conven- 
tional circuit, is R1/R2, or 10 with the values shown; 
the input impedance is equal to R2, or 47k here. The 
design procedure is to choose R1 and R2 to give the 
required gain and input impedance, and then make 
R3 approximately equal to twice RI. The d.c. blocking 
capacitors should be large enough to pass the lowest 
frequencies needed. 
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A disadvantage of this circuit is that it is not 
possible to have high gain and high input impe- 
dance simultaneously, since Rl must be low enough 
to pass at least lO^A into the inverting input. With a 
12-15v supply, this sets an upper limit of about 560k 
on Rl. The problem can be overcome by using the 
circuit of Fig. fi, albeit at the expense of extra com- 
plexity. The d.c. bias is now provided via RI and R3 
in series, so R2 should be equal to twice their sum. 
No d.c. passes through R4, due to the blocking capa- 
citor. A.C. signals, however, are attenuated first in the 
potential divider of Rl and R4, then passed to the in- 
verting input as negative feedback via R3. Then, pro- 
vided R3 does not load the potential divider (i.e. 
R3>R4), the voltage gain of the circuit is given by: 

Rl + R4 R3 
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and to satisfy the biasing conditions, Rl+R3<560k 
(with 12V supply). The values shown in the circuit 
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should give a gain of around 105, which is about the 
maximum obtainable when used as an audio pre- 
amplifier. 

A third possibility eliminates the current mirror 
and its associated bias current. The only bias current 
needed then is the actual inverting input current (R in 
Fig. la), which is typically 30."A. The circuit is shown 
in Fig. 7. Initially the values of Rl and R2 are chosen 
to give the desired values of gain and input im- 
pedance. R3 is then chosen to give the required out- 
put voltage Vd, using the relation; 

V0 - VB 
(O 

where Vuk is the voltage at the inverting input, 
typically 0-5V. The main disadvantage of this circuit 
is that the output voltage depends on Vhe, which, 
being due to a semiconductor junction, is extremely 
temperature dependent. Output voltage drift will only 
be a problem, however, when large output voltage 
swings are envisaged. 
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Fig. 8: Unity gain buffer circuit. 

Non-Inverting Ampfifler 
The Norton amplifier is not really recommended 

for use as a non-inverting amplifier, since accurate 
determination of the gain is not possible, due mainly 
to variations in the current mirror circuitry. Motorola 
state that the voltage gain of a non-inverting ampli- 
fier may vary by up to 20% from the calculated value. 
However the circuit of a unity gain buffer amplifier is 
given in Fig. 8 for completeness. One advantage of 
the non-inverting configuration is that the bandwidth 
of the amplifier depends only on the value of the 
feedback resistor Rl. since the input resistor R2 is 
outside the feedback loop. In calculating the gain it is 
necessary to include the small signal resistance Rk of 
the current mirror input, which is given by 26,000/R. 
(Is is the non-inverting input current, in /iA.) The 
voltage gain then becomes: 

A _ ._R> _ 
R2 + Rs 

This equation assumes that the gain of the current 
mirror is exactly unity—in fact it may vary between 
0-8 and 1 16, which accounts for much of the uncer- 
tainty in the gain. As an example, with R)=470k, 
bandwidth will be over 200kHz for gains up to 100. 
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Oscillators 
The Norton amplifier is not particularly suited to 

oscillator configurations. The only sinewave oscillator 
given in the application notes uses all four amplifiers 
on the chip, as well as considerably more discrete 
components than the very common Wien Bridge cir-
cuit used with conventional op-amps or individual 
transistors. With square wave oscillators the main 
limitation is the low slew rate of about O' 5V / I-'s. Thus 
with a supply of ] 5V, the rise-time will be of the order 
301-'s, which is too slow for most applications. 
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4 ·7M (a) Square Wave 
Generatar 

Vee 1M 
Ou t pu t 1 

N\I\ 
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(b) Square and Triangular 
Wave Generator 

Fig. 9: Typical op. amp oscillators. 

Two examt> .S, based on the well-established op-amp 
circuits, are given in Fig. 9. The first is a square-wave 
oscillator, which will oscillate at about 1kHz with the 
values given. The output frequency is given by 0·6/ 
CRI approximately, and the output has good sym-
metry. The second circuit is the well-known triangular 
and square wave ' generator, and is an example of a 
circuit utilising the properties of the current mirror 
(in the integrator section) to give a circuit as simple 
as its op-amp counterpart. The values shown give a 
period for the waveforms of about O· 9ms. The timing 
depends on RI and Cl, and to obtain good output 
symmetry R2 should be half Rl. 

Various other oscillator circuits are possible-the 
most interesting is a complete phase-locked loop with 
linear voltage controlled oscillator, using only three 
of the amplifiers. However such circuits are not given 
here since they tend to need designs suited to the 
particular application . 

Voltage Regulators 
Some very simple voltage regulators are possible 

using the Norton amplifier. The simplest is shown in 
Fig. 10, and makes use of the fact that the input 
potential of the amplifier remains substantially con· 
stant with variations in input current. The output volt-
age is then V z + V liE, at currents of up to lA. Bias 
current for the Zener is provided by resistor R-the 
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Fig. 10: A simple voltage regulator using a Norton 
Amplifier. 
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Fig. 11: Increasing current capability with an external 
transistor. 
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Fig. 12: Self-regulation circuit. 

value of 470n specified will provide a bias of about 
I mA. An additional transistor could be connected as 
in Fig. 11 to increase the current capability-outputs 
of up to lOA are then possible, provided the transis-
tors will dissipate the power. An extension of this 
idea uses the voltage regulating circuit to regulate the 
supply to the amplifier chip itself-this is shown in 
Fig. 12. 

Conclusions 
It is unlikely that the Norton amplifier will ever be 

used extensively in mains-powered equipment, since 
in this situation it is relatively simple to provide a 
split power supply and use conventional op-amps, with 
their simpler design and generally lower component 
count. The most likely application is where the power 
supply is battery derived, in particular in cars and 
portable radios. The circuits described here give some 
of the more common applications--with a little in-
genuity the Norton amplifier can be made to extend 
the range of a conventional operational ampHfier. • 
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CRi approximately, and the output has good sym- 
metry. The second circuit is the well-known triangular 
and square wave generator, and Is an example of a 
circuit utilising the properties of the current mirror 
(in the integrator section) to give a circuit as simple 
as its op-amp counterpart. The values shown give a 
period for the waveforms of about O-Qms. The timing 
depends on R1 and Cl, and to obtain good output 
symmetry R2 should be half Rl. 

Various other oscillator circuits are possible—the 
most interesting is a complete phase-locked loop with 
linear voltage controlled oscillator, using only three 
of the amplifiers. However such circuits are not given 
here since they tend to .need designs suited to the 
particular application. 

Voltage Regulators 
Some very simple voltage regulators are possible 

using the Norton amplifier. The simplest is shown in 
Fig. 10, and makes use of the fact that the input 
potential of the amplifier remains .substantially con- 
stant with variations in input current. The output volt- 
age is then Vz + Vi,k, at currents of up to 1A. Bias 
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Fig. 10: A simple voltage regulator using a Norton 
Amplifier. 
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value of 4700 specified will provide a bias of about 
ImA. An additional transistor could be connected as 
in Fig. II to increase the current capability—outputs 
of up to 10A are then possible, provided the transis- 
tors will dissipate the power. An extension of this 
idea uses the voltage regulating circuit to regulate the 
supply to the amplifier chip itself—this is shown in 
Fig, 12. 

Conclusions 
It is unlikely that the Norton amplifier will ever be 

used extensively in mains-powered equipment, since 
in this situation it is relatively simple to provide a 
split power supply and use conventional op-amps, with 
their simpler design and generally lower component 
count. The most likely application is where the power 
supply is battery derived, in particular in cars and 
portable radios. The circuits described here give some 
of the more common applications—with a little in- 
genuity the Norton amplifier can be made to extend 
the range of a conventional operational amplifier. 0 
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excellent results for users of the 2 metre band. 
Full constructional details are provided along 
with the relevant assessment methods 
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SHORT-WAUE RE[EIUER 
FREqUED[Y REAOOUT 

____ *_D.S.COUTTS 
There are many simple "communications" type of 
receivers in the hands of s.wJ.s which are single con· 
version types using an i.f. of 460 or 455kHz. These 
receivers are doing an excellent job, but how often 
have you wished for a digital readout of the frequency 
you are tuned to, instead of relying on the pointer 
and string method used? 

The General Instrument AY·5·8100 m .o.s. integrated 
circuit gives you this readout on a 5 digit l.e.d. 
display, to an accuracy of ± 5kHz, up to 29· 95MHz. 
This allows you to find a net reasonably quickly if 
you know the frequency being used. 

The AY·5·8100 was specifically designed for use 
in radio receivers. It accepts the receiver local 
oscillator frequency after suitable prescaling (+80 on 
s.w. range), subtracts the i.f. frequency from it, and 
outputs the frequency the receiver is tuned to the 
l.e.d. display, via suitable drivers . The receiver local 
oscillator must therefore be at a higher fr equency 
than the receiver frequency and the short wave 
receiver i.f. must be 460kHz (or 455kHz with link 
changes on the po.c.b.) . Many of the cheaper receivers 
around fall into this category. * An Engineer with General Instrument Microelectronics, 

Glenrothes 

Receiver 
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OSCillator 

Buffer 
Amp 

F51 51 
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FSI 

D.S.COUTTS 

There are many simple "communications" type of 
receivers in the hands of s.w.l.s which arc single con- 
version types using an i.f. of 460 or 455kHz. These 
receivers are doing an excellent job. but how often 
have you wished for a digital readout of the frequency 
you are tuned to, instead of relying on the pointer 
and string method used? 

The Genera! Instrument AY-5-8I00 m.o.s. integrated 
circuit gives you this readout on a 5 digit l.e.d. 
display, to an accuracy of ±5kHz, up to 29-95MHz. 
This allows you to find a net reasonably quickly if 
you know the frequency being used. 

The AY-5-8100 was specifically designed for use 
in radio receivers. It accepts the receiver local 
oscillator frequency after suitable prescaling (4-80 on 
s.w. range), subtracts the i.f. frequency from it, and 
outputs the frequency the receiver is tuned to the 
l.e.d. display, via suitable drivers. The receiver local 
oscillator must therefore be at a higher frequency 
than the receiver frequency and the short wave 
receiver i.f. must be 460kHz (or 455kHz with link 
changes on the p,c.b.). Many of the cheaper receivers 
around fall into this category. 

★ An Engineer with General Instrument Microelectronics, 
Gtenrothes 
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;X20 

The unit has been designed as a free standing unit 
to be connected to the required receiver via coaxial 
cable. This allows you to multiplex the unit to more 
than one receiver and to use it for experimental work 
on home-brew receivers. 

The unit should only be used on receivers which are 
isolated from the mains, i.e., using a double wound 
mains transformer. 

A block diagram of the unit is shown in Fig. 1. A 
simple power supply provides the necessary voltage 
of + 5V and -12V. The receiver local oscillator is 
buffered by a 2-stage amplifier and fed to the -;.-80 
prescaler and then into the A Y-5-8l00 i.c. A 1· 28MHz 
clock is also fed into the i.c. for system timing. The 
segment and digit outputs are fed via transistors to 
the display. 

To consider the circuit in more detail refer to the 
circuit diagram Fig. 2. The two 6 volt windings of 
transformer Tl are connected in series to give 6V and 
l2V to feed the unit. 

Components Dl, Cl, C2, IC5 and C3 provide a 
stabilised + 5 volts for the unit and D2, C4, CS, RI, 
C6 and D3 provide the -12 volts. The input is fed 
to the 2 stage amplifier formed by Trl and Tr2 and 
the output of Tr2 is fed to the buffer, IClc. 

The output of IClc feeds IC2, (a-;.-8) and this in 
turn feeds IC3 (a-;.-lO). IC3 output, pin 12 is either 
connected directly to pin 27 of IC4 by linking A to 
B on the p.c.b. (45SkHz Lf.) or A is linked to C on 
the p.c.b. and D is linked to B (460kHz i.f.). ICla and 

lC2 B 
SN 7493AN 

10 

Rl 

03 
12V 

C6 
·Ol)JF 

g. 1: Block diagram of the digital 
frequency readout 

Xl C13 

b provides the 1· 28MHz crystal controlled clock to 
the 8100. Pin 26 of IC4 outputs a l2ms positive pulse 
to reset the prescaler every 20ms and this is buffered 
by ICle and f. 

Pins 6-9 and 11-13 of the 8100 output the si'gnals 
to drive the l.e.d. segments via the transistors Tr3-
Tr9. Resistors R16·22 and R23 limit the current 
through the l.e.d.s. Pins 19-23 output the positive 
going multiplex signals to drive the digits Dl-DS with 
D I as the least significant digit (1.s.d.). 

As the digit outputs have limited drive capability 
emitter followers, TrlO-I4 are used to increase the 
drive . Five common anode 7-segment l.e.ds are used 
for the display. The l.s.d. only displays a 0 or a 5, 
giving the ±SkHz accuracy. 

Construction 
The case is 2-piece all metal case approx. 200mm 

wide by SO mm high by 12Smm deep. Commence con-
struction by drilling the case as shown in Fig. Sand 
carefully cut the rectangular slot for the display. 
Spray the front panel and put the case on one side 
to dry and await lettering. 

Assemble the main p.c.b. using the component 
layout in Fig. 4 and parts list as a guide. It is advisable 
to use a socket for the A Y-S-8IOO and to fit this i.c. 
after the board has been completed and checked for 
correct assembly. 

26 28 

lCL 
AY - 5- 8100 

-12V 

+SV 

v 
CB 

23 2221 20 19 

R23 
100 

5 Digit 
olps 

Trl0-TrlL 
2N3904 

g. 2: Complete circuit diagram of 
le unit, including stabilised power 

supplies 

---11.-----' 
B A F G C 0 E Dl D2 03 D4 os 

1 2BO MHz 47pF (LSD) (MSD) 
5 X 7 Segment LEnS. 

Common Anode. 
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The unit has been designed as a free standing unit 
to be connected to the required receiver via coaxial 
cable. This allows you to multiplex the unit to more 
than one receiver and to use it for experimental work 
on home-brew receivers. 

The unit should only be used on receivers which are 
isolated from the mains, i.e., using a double wound 
mains transformer. 

A block diagram of the unit is shown in Fig. 1. A 
simple power supply provides the necessary voltage 
of +5V and — 12V. The receiver local oscillator is 
buffered by a 2-stage amplifier and fed to the -f80 
prescaler and then into the AY-5-8100 i.e. A 1 • 28MHz 
clock is also fed into the i.e. for system timing. The 
segment and digit outputs are fed via transistors to 
the display. 

To consider the circuit in more detail refer to the 
circuit diagram Fig, 2. The two 6 volt windings of 
transformer T1 are connected in series to give 6V and 
12V to feed the unit. 

Components Dl, Cl, C2, ICS and C3 provide a 
stabilised +5 volts for the unit and D2, C4, C5, Rl, 
C6 and D3 provide the —12 volts. The input is fed 
to the 2 stage amplifier formed by Trl and Tr2 and 
the output of Tr2 is fed to the buffer, IClc. 

The output of IClc feeds IC2, (a4-8) and this in 
turn feeds ICS (a-=-10). ICS output, pin 12 is either 
connected directly to pin 27 of IC4 by linking A to 
B on the p.c.b. (455kHz i.f.) or A is linked to C on 
the p.c.b. and D is linked to B (460kHz i.f,). ICla and 

b provides the l-28MHz crystal controlled clock to 
the 8100. Pin 26 of IC4 outputs a 12ms positive pulse 
to reset the prescaler every 20ms and this is buffered 
by ICle and f. 

Pins 6-9 and 11-13 of the 8100 output the signals 
to drive the l.e.d. segments via the transistors Tr3- 
Tr9. Resistors R16-22 and R23 limit the current 
through the l.e.d.s. Pins 19-23 output the positive 
going multiplex signals to drive the digits D1-D5 with 
Dl as the least significant digit (l.s.d.). 

As the digit outputs have limited drive capability 
emitter followers, TrlO-14 are used to increase the 
drive. Five common anode 7-segment l.e.ds are used 
for the display. The l.s.d. only displays a 0 or a 5, 
giving the ±5kH2 accuracy. 

Construction 
The case is 2-piece all metal case approx. 200mm 

wide by 50mm high by 125mm deep. Commence con- 
struction by drilling the case as shown in Fig. 5 and 
carefully cut the rectangular slot for the display. 
Spray the front panel and put the case on one side 
to dry and await lettering. 

Assemble the main p.cb. using the component 
layout in Fig. 4 and parts list as a guide. It is advisable 
to use a socket for the AY-5-8100 and to fit this i.e. 
after the board has been completed and checked for 
correct assembly. 

C6 
01*iF 

+ 5V 

m 3 26 28 t! 56 [17 18 ".d 3 

ICi 
AY - 5- 8100 

B A F C C D E 
I > I > I I I 

2 6 7 6 9 11 12 13 
01 D2 D3 04 05 

123 2 2 21 20 il9 

>c2-Ao 
R9-R15 > 

g. 1: Block diagram of the digital 
frequency readout 
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Fig . 3: Full size print pattern of the main p .c.b. 
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o 
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rCI; 

C3i) 

o 

E 
01 

Fig. 4: Component layout and external connection 
details of the main printed circuit board 
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Screen 
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Fig. 3: Full size print pattern of the main p.c.b. 
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Fig. 4; Component layout and external connection 
details of the main printed circuit board 
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* components 
Resistors 

t W 5% 
100.0 
270(2 

2 ' 7kn 
S·akn 
8 ·2kf1 
10k.i.! 
15k!l 

a 
1 
3 

1 
7 

Capacitors 
Plate CeramIc 
47pF 2 
loopF 2 
O·Ol/IF 6 

Polyes/er 
o 22/IF 2 

Elee trolyUe 
2200,IIF 25V 2 

Semiconductors 
Diodes 
1 N4001 2 
BZY88C12 

Transistors 
BSX20 2 
2N3904 12 

R16, 17,18,19, 20,21,22,23 
Rl 
R3,6,7, 
R5 
RS 
R4 
R2 
R9, 10,11,12,13,14,15 

C13,14 
Cl0, 11 
C5 , 6, 7, 8, 9, 12 

Cl,3 

C2,4 

01 , 2 
03 

Tr1,2 
Tr3 , 4, 5, 6,7 , 8, 9, 10,11, 12,13,14 

Integrated Clfcui/s 
SN7474 1 ICl 
SN7490N IC3 
SN7493AN IC2 
AY-5-81oo IC4 
7805 IC5 

Displays 
RS 586-532 5 

Millcellaneous 

(7 segment I.e.d. green Common 
anode:) 
(alternati ve red display RS 586-526.) 

1 280 MHz crysta l (McKnight) 
Printed circuit boards (2 in set) 
Transformer RS 207-194 0-6V, 0-6V (1) 
Case Marshall's RB2 
Mains on-off switch 
Fuseholder 
Coaxial socket 
Displa y filt er cut from RS 586-677 for green display or 
RS 586-548 for red displa y. Optional bezel for display 
(replaces display p.c .b. and fille r) RS 587-002. 

A logical building sequence is: 
1. Fit all resistors and socket for lC4. 
2. Fit all capacitors (note polarities of C2 and C4) . 
3. Fit wire links. 
4. Link A to B or A to C and 0 to B on the p.c.b. 

depending on the d. used . (A to B=455kHz iJ.) 
5. Fit Veropins when' indicated on Fig. 4. 
6. Fit diodes , transistors and rC5 (7805) taking care 

to orient them correct ly. 
7. Fit crystal. 
8. Fit lCl, 2 and 3 observing correct orientation. 
9. Check board very carefully for solder bridges 

between tracks and for proper orientation of 
semiconductors. 
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I. 
Hole Size 

A 6mm 
B 3mm 
C To suit mains 

cable grommett 
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I 
50 
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Fig. 5: Drilling details for the case 
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Fig. 6 (left) and Fig. 7 (right): Full size print pattern 
and component layout for the display p.c.b. 

Oisplay Boord ---00[ 
Tinned Copper Wire c====:;'1===,!:5===M:=a:::in= BOO= rd=====:::J 

Fig. 8: Connecting together the main and display 
boards 
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* components 

Resistors 
iW5% 
100!i 8 R16, 17, 18, 19,20, 21, 22, 23 
2700 1 R1 
1kO 3 R3,8.7, 
2-7kfl 1 R5 
6-8k£T 1 R8 
8 2kO 1 R4 
lOkll 1 R2 
!5kU 7 R9. 10, 11, 12, 13, 14. IS 

Capacitors 
Piste Ceramic 
47pF 2 C13,14 
lOOpF 2 CIO, 11 
0-01/<F 6 05,6,7,8,9,12 

Polyester 
0 22/.F 2 C1,3 

Electrolytic 
2200,"? 25V 2 C2, 4 

Semicoud uctors 
Diodes 
1N40Q1 2 D1,2 
BZY88C12 1 03 

Transistors 
BSX20 2 Trl, 2 
2N3904 12 Tr3. 4, 5, 6, 7. 8, 9, 10. 11. 12. 13. 14 

Integrated Circuits 
SN7474 1 ICI 
SN7490N 1 ICS 
SN7493AN 1 IC2 
AV-S-SIOO 1 IC4 
7805 1 ICS 

Displays 
RS 586-532 5 (7 segment l.e.d. green common 

anode;) 
(alternative red display RS 586-526.) 

Miscellaneous 
1 280 MHz crystal (McKnight) 
Printed circuit boards (2 in set) 
Transformer RS 207-194 0-6V. 0-6V (1) 
Case Marshall's RB2 
Mains on-off switch 
Fuseholder 
Coaxial socket 
Display filter cut from RS 586-677 lor green display or 
RS 586-548 for red display- Optional bezel lor display 
(replaces display p.c.b. and fillet) RS 587-002. 

Display cut-out 

Hole 
A 
8 
C 

Size 
6mm 
3 mm 
To suit mains 
coble grommett 

Fig. 5: Drilling details for the case 

©(PC Magazines Ltd - 

* 

III 
m 

A logical building sequence is: 
1. Fit all resistors and socket for IC4. 
2. Fit all capacitors (note polarities of C2 and C4), 
3. Fit wire links. 
4. Link A to B or A to C and D to B on the p.c.b. 

depending on the i-f. used. (A to B=455kHz i.f.) 
5. Fit Vcropins where indicated on Fig. 4. 
6. Fit diodes, transistors and IC5 (7805) taking care 

to orient them correctly. 
7. Fit crystal. 
8. Fit ICI, 2 and 3 observing correct orientation. 
9. Check board very carefully for solder bridges 

between tracks and for proper orientation of 
semiconductors. 

Fig. 6 (left) and Fig. 7 (right); Full size print pattern 
and component layout for the display p.c.b. 

Disploy Board  F^Tl IA0190I 

Tinned Copper Wire Matn Board 

Fig. 8: Connecting together the main and display 
boards 
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- - - - - - - - j!:) Receiver 

I 

l 
'Gimick ' 
Capacitor 

CX 

I AD191 I 
Fig. 9: Signal take-off f rom a valved receiver local 

oscillator 
.....----+-+9V to +12V 

lOOk 

Fig . 10 : Adding f.e .t. isolation to the circuit of Fig. 9 

+150V 

o 01jJF 

Fig. 11: Deriving a stabilised 12V supply from a 
1S0V h.t. line 

.....--- _------------_+12V 

Buffer 

100pF 

I-
__ To 

Mixer 
I CX 
L.J 

lk 100pF 

SkI . on 
back 
of Rx 

Fig. 12: Tapping the signal from a low-impedance 
source requires a higher value for CX 

+12V 

Dsc. ____ +--" 
rip -----. 

+----.....--I .. To Mixer 
I 
I CX - - -- -- = -@ 

l00pF 

Fig . 13 : Some receivers incorporate an isolating 
emitter follower 
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......... -----...... - +9V to +12V 

r/po- ---I I--...... .... +-,------. 

Fig. 14: If the receiver local oscillator output is too 
smaU, this simple amplifier will raise it to the SO-100m V 

necessary to drive the "Gillingham" 

10. Lay the main board to one side and start assembly 
of display board (Fig. 7). 

1l. Fit the eleven wire links to the display board. 
12. Fit the 7-segment l.e .ds to the display board noting 

that pin 1 is at the top left , looking from the front. 
13. Check for any shorts between tracks on the display 

board. 
14. When you are satisfied that both boards are cor-

rect fit 13 lengths of tinned copper wire through 
the holes at the bottom of the display board. 
Solder the wires to the board. Bend them down at 
right angles and fit the boards together as in 
Fig. 8, trimming off any surplus wire protruding 
through the holes. 

15. Fit a small tinplate screen round the input 
amplifier. Take the completed p.c.b. assembly and 
lay it in the case, line the display up horizontally 
with the slot in the front panel and mark through 
the three fixing holes on the p.c.b. Drill 6BA 
clearance holes in the case. Mount the p.c.b . 
assembly jn the case using 6BA bolts through the 
holes and adding 6BA nuts to pack the board 
up until the display lines up with the front panel 
slot. Fit a piece of filter material behind the slot 
and make up a small "picture frame" bezel to finish 
off the slot . As an alternative to the p.c.b. mounted 
display an R.S. Components bezel assembly (587-
002) can be used with hard wiring instead of the 
p .c.b. Fit the mains transformer TI, fuse holder 
FSl and mains on / off switch SI to the case. Also 
fit a coaxial socket in the rear of the case for the 
input. Wire the unit up as shown in Fig. 4. 

TABLE 1. 

PIN CONNECTIONS OF AY-S-8100 

1 OV (Gnd) 
2 1 ·28 MHz clock input 
3 +5V 
4 No conn ect ion 
5 No con nection 
6 Seg . B output 
7 Seg . A output 
8 Seg. F o.utput 
9 G output 

10 No connection 
11 Seg. C output 
12 Seg. 0 output 
13 Seg. E output 
14 VSS + 5V 

15 No connection 
16 OV 
170V 
180V 
19 Dig it 5 output (m.s ,d.) 
20 Digit 4 output 

.21 Digit 3 output 
22 Dig it 2 output 
23 Digit 1 outpu t (I.s,d.) 
24 No connection 
25 +5V 
26 Prescaler reset output 
27 Counter input 
28 VDD-12V 
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+9V lo+12V 
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) on JL Receiver ■ Gimick 
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CX 

Fig. 9: Signal take-off from a valved receiver local 
oscillator 

)AD192i x.__ r   »-+9Vto+12V 
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Fig. 10: Adding f.e.l. isolation to the circuit of Fig. 9 

J t00/)F 0 Ot/jF 

Fig. 11: Deriving a stabilised 12V supply from a 
150V h.t. line 

0s£/| 

lOQk <1k 

Fig. 12: Tapping the signal from a tow-impedance 
source requires a higher value for CX 

K i cx 

lOOpF 

Fig. 13; Some receivers incorporate an isolating 
emitter follower 

--.i:®o/p 

■Ik ~0'1/oF 

Fig. 14: If the receiver local oscillator output is too 
small, this simple amplifier will raise It to the 50-100mV 

necessary to drive the "Glllingham" 

10. Lay the main board to one side and start assembly 
of display board (Fig. 7). 

11. Fit the eleven wire links to the display board. 
12. Fit the 7-segment l.e.ds to the display board noting 

that pin 1 is at the top left, looking from the front. 
13. Check for any shorts between tracks on the display 

board. 
14. When you are satisfied that both boards are cor- 

rect fit 13 lengths of tinned copper wire through 
the holes at the bottom of the display board. 
Solder the wires to the board. Bend them down at 
right angles and fit the boards together as in 
Pig. 8, trimming off any surplus wire protruding 
through the holes. 

15. Fit a small tinplate screen round the input 
amplifier. Take the completed p.c.b. assembly and 
lay it in the case, line the display up horizontally 
with the slot in the front panel and mark through 
the three fixing holes on the p.c.b. Drill 6BA 
clearance holes in the case. Mount the p.c.b. 
assembly in the case using GBA bolts through the 
holes and adding GBA nuts to pack the board 
up until the display lines up with the front panel 
slot. Fit a piece of filter material behind the slot 
and make up a small "picture frame" bezel to finish 
olf the slot. As an alternative to the p.c.b. mounted 
display an R.S. Components bezel assembly (587- 
002) can be used with hard wiring instead of the 
p.c.b. Fit the mains transformer Tl, fuse holder 
FS1 and mains on/off switch SI to the case. Also 
fit a coaxial socket in the roar of the case for the 
input. Wire the unit up as shown in Fig. 4. 

TABLE 1. 

PIN CONNECTIONS OF AY-5-8100 

1 OV(Gnd) 15 No connection 
2 1 -28 MHz clock input 16 OV 
3 +5V 17 OV 
4 No connection 18 OV 
5 No connection 19 Digit 5 output (m.Svd.) 
6 Seg. B output 20 Digit 4 output 
7 Seg. A output .21 Digit 3 output 
8 Seg. F output 22 Digit 2 output 
9 Seg, G output 23 Digit 1 output (l.s.d.) 

10 No connection 24 No connection 
11 Seg. C output 25 +5V 
12 Seg. D output 26 Prescaler reset output 
13 Seg. E output 27 Counter input 
14 VSS + 5V 28 VDD—12V 
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An internal view of the completed unit 

Testing 
Testing the unit IS fairly straightforward, but 

remember that it runs off the mains and requires a 
little more respect than battery powered equipment. 
Switch the unit on and check that the voltage across 
C3 is + 5V and the voltage across D3 is - 12V. If the 
voltages are correct and you have an oscilloscope 
available monitor ICl pin 4 for the 1· 28MHz clock. 
Switch off the umt, fit IC4 mto its socket and power 
up again. The d·isplay should light up. IC4 pin 26 
should now be outputting 12ms positive puis s every 
20ms, and these pulses should appear at IC2 pins 2 
and 3 and IC3 pins 2, 3, 6 and 7. 

To check that the unit IS counting you can 
temporarily connect a wire from ICl pin 2 to the 
amplifier input. This provides us with a signal which 
we can trace through the unit. Monitoring it at ICl 
pins 5 and 6 we should have a continuous 1· 28MHz 
signal. At IC2 pin B we will have Bms bursts of 
(1'28-:-8)MHz (i.e 160kHz) every 20ms and at lC3 
pin 12 we will have Bms bursts of ( 1· 28-:-80 )MHz (i.l:' . 
16kHz), which should also appear at IC4 pin 27. At 
this time the display should read around B20kHz. 

If this checks out the unit is functioning and we 
can consider interfacing it to our receiver, using one 
of the methods indicated m Figs. 9 to 14. 

If the unit is not funCl!ioning and we have + 5V 
and - 12V available then check that -12V appears 
at IC4 pin 28. If this is so check that + 5V is appear-
ing at ICl pin 14, IC2 pin 5, rC3 pin 5 and IC4 pins 3, 
14 and 25, and also at TrIO collector. If you suspect 
the crystal oscillator is not running you can listen for 
it on your receiver around 1· 2BMHz and harmonics 
of this frequency. Trouble with the display may be 
caused by shorts between the tracks on either of 
the boards causmg extra segments to light up. • 
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PRINTED CIRCUIT BOARDS 
SERVICE FOR PW PROJECTS 

It has now been decided, commencing with ou r issue 
dated September 1978, to enlarge the facilities for the 
supply of p.c.b.s to readers by authorising additional 
suppliers. It is hoped that readers may benefit from being 
able to purchase boards as part of component kits, thereby 
reducing the number of separate orders for a project. 

For some time, most p.c.b.s published in Practical 
Wireless have been available exclusively from Reader's 
peB Services Ltd., p.a. Box 11, Worksop, Notts, who will 
continue to be a supplier and to whom we would wish to 
say thank you for helping us to get the service started. 

Applications for permission to reproduce boards 
for resale must be made to the editor in writing. 

PLEASE MENTION 

PRACTICAL WIRELESS 

WHE.N REPLYING TO 

ADVERTISEMENTS 

49 

Li 
' - ' vt 

/? ? T 

w " ii 

->4 5 g ft 2 . 

»*, s#^ ^i-'r»0iww^ 

An internal view of the completed unit 

Testing 
Testing the unit is fairly straightforward, but 

remember that it runs off the mains and requires a 
little more respect than battery powered equipment. 
Switch the unit on and check that the voltage across 
C3 is +5V and the voltage across D3 is —12V. If the 
voltages are correct and you have an oscilloscope 
available monitor ICI pin 4 for the l -28MHz clock. 
Switch off the unit, fit IC4 into its socket and power 
up again. The display should light up. 1C4 pin 26 
should now be outputting 12ms positive pu!s -s every 
20ms, and these pulses should appear at IC2 pins 2 
and 3 and ICS pins 2, 3, 6 and 7. 

To check that the unit is counting you can 
temporarily connect a wire from ICI pin 2 to the 
amplifier input. This provides us with a signal which 
we can trace through the unit. Monitoring it at ICI 
pins 5 and 6 we should have a continuous l-28MHz 
signal. At IC2 pin 8 we will have 8ms bursts of 
(l-28-r8)MHz (i.e. 160kHz) every 20ms and at IC3 
pin 12 we will have 8ms bursts of (1 -28-r80)MHz (i.e. 
16kHz), which should also appear at IC4 pin 27. At 
this time the display should read around 820kHz. 

If this checks out the unit is functioning and we 
can consider interfacing it to our receiver, using one 
of the methods indicated in Figs. 9 to 14. 

If the unit is not functioning and we have +5V 
and —12V available then check that —12V appears 
at IC4 pin 28. If this is so check that +5V is appear- 
ing at ICI pin 14, IC2 pin 5, IC3 pin 5 and IC4 pins 3, 
14 and 25, and also at TrlO collector. If you suspect 
the crystal oscillator is not running you can listen for 
it on your receiver around 1 • 28MHz and harmonics 
of this frequency. Trouble with the display may be 
caused by shorts between the tracks on either of 
the boards causing extra segments to light up. 0 
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dated September 1978, to enlarge the facilities for the 
supply of p.c.b.S to readers by authorising additional 
suppliers. It is hoped that readers may benefit from being 
able So purchase boards as part of component kits, thereby 
reducing the number of separate orders for a project. 

For some time, most p.c.b.s published in Practical 
Wireless have been available exclusively from Reader's 
PCB Services Ltd., P.O. Box 11, Worksop, Notts, who will 
continue to be a supplier and to whom we would wish to 
say thank you for helping us to get the service started. 

Applications for permission to reproduce boards 
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alan marlin 

Hacksaw' 
Recently introduced from Abrafile, 
Squarecut Hacksaw Files. Designed 
for the rapid cutting of a wide range 
of materials including tool steel. 

When fitted into a hacksaw frame 
and tightened in the usual manner, 
these files can be used for straight 
cuts, intern al and external slots and 
to follow limited profiles; in ferrous 
and non-ferrous metals (including 
stainless steel), ceramic tiles and 
plastics. These files will outlast and 
out-perform the well-known Abrafile 
tension files, but they do not have 
peripheral teeth nor can they be used 
for more intricate shapes and profiles; 
they are not suitable for wood. 

Supplied in three widths and two 
lengths, each card contains one of 
each ot the three different width 
files (1 ' S, 1' 8 and 2 ·5mm). Card SC2S 
contains 2S0mm (10") long files and 
costs £1'24, and SC30 300mm (12") 
long costs £1'46. Available from, 
Abrasive Tools Ltd., Abrium Works, 
Co/ne Road, Twickenham TW2 6QE. 
Tel: 01-894 1273. 

POWel' 
At last an h.f. afterburner to comple-
ment the fine Trio range of trans-
mitters and tranceivers. 

The TR922 grounded-grid linear 
amplifier packs quite a punch from 
two husky Eimac 3-S00Z tubes in class 
AB2, delivering a mighty 2kW p.e.p.-
1 kW c.w. or r.t.t.y. for 80W excitation. 

Covering all bands 160m-10m the 
amplifier matches other Trio equip-
ment in both performance and appear-
ance and must certainly appeal to 
those already using transmitters of 
this manufacture barefoot. 

The price is £763 at the time of going 
to press and further details can be 
obtained from the importers, Lowe 
Electronics Ltd., 119 Cavendish Road, 
Mat/ock, Derbyshire. Tel. 0629-2817/ 
2340. 

. ______________ ._.i 
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Sale culling 
The new OK SAF 01 safety shears, 
which can handle hard or soft wires 
up to 1 mm diameter, incorporate an 
adjustable clip to hold wire firmly after 
it has been cut. This prevents the 
hazard of clippings flymg into the 
eyes or dropping into the workpiece. 

A spring loaded scissors action 
ensures a clean cut, and the shears' 
handles have a bright orange padded 
covering which not only makes them 
comfortable during prolonged use 
but also enables them to be found 
easily on a cluttered workbench. 

Priced at £2 ·58 which includes VAT 
and P&P, the SAF 01 shears are avail-
able from OK Machine & Tool (UK) 
Ltd., 48 The Avenue, Southampton 
S01 2SY. Tel : 0703 38966/7. 

Sale linle 
Trying to read the time from one's 
watch whilst driving can be a danger-
ous operation, especially at night. So, 
why not install a car clock? W.K.F. 
Electronics can supply the 'Harvard', 
an inexpensive 12V electronic car 
clock with digital display. 

The clock utilises a low power 
consumption circuit and a quartz 
crystal oscillator, with a claimed 
accuracy of ±O ' S seconds per day. 

Displaying hours and minutes on 
a ·dark blue display with brightness 
control, the display extinguishes when 
the car ignition is switched off, whilst 
of course the clock continues to 
operate. 

Designed with a swivel mounting 
bracket the clock can be fitted either 
above or below the dashboard. 

Priced at only £12'SO plus SOp P&P, 
the 'Harvard' is available as an op-
tional 12 hour or 24 hour version and 
comes complete with supply leads, 
connectors and inline fuse. W.K.F. 
Electronics, Welbeck Street, Whitwel/, 
Worksop, Notts. Tel: 0909720695 . 
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Hacksaw? 
Recently introduced from Abrafiie, 
Squarecut Hacksaw Fifes. Designed 
for the rapid cutting of a wide range 
of materials including toot steel. 

When fitted into a hacksaw frame 
and tightened in the usual manner, 
these files can be used for straight 
cots, internal and external slots and 
to follow limited profiles; in ferrous 
and non-ferrous metals (including 
stainless steel), ceramic tiles and 
plastics. These files will outlast and 
out-perform the well-known Abrafiie 
tension files, but they do not have 
peripheral teeth nor can they be used 
for more intricate shapes and profiles; 
they are not suitable for wood. 

Supplied in three widths and two 
tengths, each card contains one of 
each ot the three different width 
files (1 -5,1-8 and 2-5mm). Card SC25 
contains 250mm (10') long files and 
costs £124, and SC30 300mm (12') 
long costs £1-46. Available from. 
Abrasive Tools Ltd., Abrium Works, 
Colne Road, Twickenham TW2 6QE. 
Tel: 01-894 1273. 
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POWer 
At last an h.f. afterburner to comple- 
ment the fine Trio range of trans- 
mitters and tranceivers. 

The TR922 grounded-grid linear 
amplifier packs quite a punch from 
two husky Eimac 3-500Z tubes in class 
AB2, delivering a mighty 2kW p.e.p.— 
IkW c.w. or r.t.t.y. for SOW excitation. 

Covering all bands 160m-10m the 
amplifier matches other Trio equip- 
ment in both performance and appear- 
ance and must certainly appeal to 
those already using transmitters of 
this manufacture barefoot. 

The price is £763 at the time of going 
to press and further details can be 
obtained from the importers, Lowe 
£/edron/cs Ltd., 119 Cavendish Road, 
Mattock, Derbyshire. Tel. 0629-2817/ 
2340. 
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Sale culling 
The new OK SAF 01 safety shears, 
which can handfe hard or soft wires 
up to 1mm diameter, incorporate an 
adjustable clip to hold wire firmly after 
it has been cut. This prevents the 
hazard of clippings flying into the 
eyes or dropping into the workpiece. 

A spring loaded scissors action 
ensures a clean cut, and the shears' 
handles have a bright orange padded 
covering which not only makes them 
comfortable during prolonged use 
but also enables them to be found 
easily on a cluttered workbench. 

Priced at £2*58 which includes VAT 
and P&P, the SAF 01 shears are avail- 
able from OK Machine <{ Tool {UK) 
Ltd., 48 The Avenue, Southampton 
SOI 2ST. Tel: 0703 38966/7. 

Safe lime 
Trying to read the time from one's 
watch whilst driving can be a danger- 
ous operation, especially at night. So, 
why not instali a car clock? W.K.F. 
Electronics can supply the 'Harvard', 
an inexpensive 12V electronic car 
clock with digital display. 

The clock utilises a low power 
consumption circuit and a quartz 
crystal oscillator, with a claimed 
accuracy of ±0 5 seconds per day. 

Displaying hours and minutes on 
a dark blue display with brightness 
control, the display extinguishes when 
the car ignition Is switched off, whilst 
o) course the clock continues to 
operate. 

Designed with a swivel mounting 
bracket the clock can be fitted either 
above or below the dashboard. 

Priced at only £12-SO plus 50p PAP, 
the 'Harvard' is available as an op- 
tional 12 hour or 24 hour version and 
comes complete with supply leads, 
connectors and inline fuse. W.K.F. 
Electronics, Welbeck Street, Whitwell, 
Worksop, Notts. Tel: 0909720 695. 
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ECONOMICAL 

J. B. DANCE 

Vertical MOS (VMOS) power field effect transistors 
have been produced by Siliconix of Swansea for more 
than two years. The first VMOS devices were encap-
sulated in TO-3 (}r TO-39 hermeticalIy sealed metal 
packages, but more recently similar devices in plastic 
packages have been marketed by the same 
turer at about one quarter of the price. They can be 
used 'in many simple circuits and are equally suitable 
for use by both the amateur experimenter and by 
the professional engineer. 

A VMOS power device incorporates the high input 
impedance of a field effect transistor and yet it can 
control a moderately high current. The devices under 
discussion have a maximum continuous current 
rating of 2A and voltage ratings from 40V to 80V. 
They can be used for audio or radio frequency ampli-
fication, as fast switches, etc. 

VMOS Structure 
The structure of the VMOS power device shown in 
Fig. 1 may be contrasted with that of the conventional 
f.e.t. shown in Fig. 2. In the VMOS device of Fig. 1 
the current flows vertically through the structure 
from the drain to the source and this allows a much 
higher power dissipation than is possible in the 

Source 

P 
(Body) 

N- Epltaxial 

N+ Substrate 

Aluminium 

I 
Drain 

Fig. 1: General physical structure of a VMOS device 
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ordinary f.e.t. structure of Fig. 2 in which the current 
flows horizontally along the layers at the top surface 
of the silicon. 

An interesting feature of the VMOS devices is the 
V-shaped groove shown in Fig. 1 which produces two 
vertical channel regions bringing the advantage of 
a high current density . 

Source Gate Drain 

/. 

P 
Subs! ra te and Body 

Fig. 2: The physical structure of a conventional f.e.t_ 

Package 
The plastic encapsulated VMOS devices are supplied 
in the type of package shown in Fig. 3. The device 
has the same electrodes as a conventional f.e .t., 
namely source, gate and drain; the metal tab at the 
back of the device is internally connected to the drain 
electrode. The internal circuit of a VMOS device is 
shown in Fig. 3; it can be seen that a Zener diode is 
connected between the gate and source electrodes. 
This protects the thin layers of silicon dioxide against 
the accumulation of any stray electrostatic charges 
which could produce a voltage great enough to 
puncture the thin layer. The Zen er diode will break 
down when the voltage across it exceeds 15V positive 
with respect to the source electrode, causing the 
charge to leak away. Nevertheless. it is wise to take 
reasonable precautions when using VMOS devices; 
in particular, soldering irons should be well earthed. 
These devices should be kept in metal foil when not 
in use. The current into the gate should not exceed 
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Vertical MOS (VMOS) power field effect transistors 
have been produced by Siliconix of Swansea for more 
than two years. The first VMOS devices were encap- 
sulated in TO-3 or TO-39 hermetically sealed metal 
packages, but more recently similar devices in plastic 
packages have been marketed by the same manufac- 
turer at about one quarter of the price. They can be 
used in many simple circuits and are equally suitable 
for use by both the amateur experimenter and by 
the professional engineer. 

A VMOS power device incorporates the high input 
impedance of a field effect transistor and yet it can 
control a moderately high current- The devices under 
discussion have a maximum continuous current 
rating of 2A and voltage ratings from 40V to 80V. 
They can be used for audio or radio frequency ampli- 
fication, as fast switches, etc. 

ordinary f.e.t. structure of Fig. 2 in which the current 
flows horizontally along the layers at the top surface 
of the silicon. 

An interesting feature of the VMOS devices is the 
V-shaped groove shown in Fig. 1 which produces two 
vertical channel regions bringing the advantage of 
a high current density. 
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VMOS Structure 
The structure of the VMOS power device shown in 
Fig. 1 may be contrasted with that of the conventional 
f.e.t. shown in Fig. 2. In the VMOS device of Fig. 1 
the current flows vertically through the structure 
from the drain to the source and this allows a much 
higher power dissipation than is possible in the 
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Drain IAD176 i 

Fig. t: General physical structure of a VMOS device 
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Substrate and Body 

Fig. 2: The physical structure of a conventional f.e.t. 

Package 
The plastic encapsulated VMOS devices are supplied 
in the type of package shown in Fig. 3. The device 
has the same electrodes as a conventional f.e.t., 
namely source, gate and drain; the metal tab at the 
back of the device is internally connected to the drain 
electrode. The internal circuit of a VMOS device is 
shown in Fig. 3; it can be seen that a Zener diode is 
connected between the gate and source electrodes. 
This protects the thin layers of silicon dioxide against 
the accumulation of any stray electrostatic charges 
which could produce a voltage great enough to 
puncture the thin layer. The Zener diode will break 
down when the voltage across it exceeds 15V positive 
with respect to the source electrode, causing the 
charge to leak away. Nevertheless, it is wise to take 
reasonable precautions when using VMOS devices: 
in particular, soldering irons should be well earthed. 
These devices should be kept in metal foil when not 
in use. The current into the gate should not exceed 
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2mA and the reverse current out of the gate should 
not exceed 100mA. 

Gate 

Saurce 

Fig. 3: Package, pin connections, and internal circuit 
of a VMOS device 

Types 
The main difference between the three types of VMOS 
device under discussion is the maximum voltage 
which can be safely applied to the drain relative to 
either of the other two electrodes. These voltages 
are shown in Table I together with the drain-source 
saturation voltage which is slightly higher for the 
highest voltage device. 

Table 1 : Differences between the three basic devices 

Device 
type 

VN46AF 
VN66AF 
VN88AF 

Max. drain 
voltage 

40V 
iiov 
80V 

Maximum .drain-
source saturation 
voltage at 
V GS = 10V and 10 = 

1A 

3V 
'3V 
4V 

The maximum dissipation in the device itself with-
out any heat sink is 2W for temperatures up to 25°C, 
whereas the device can dissipate 12 · SWat a case 
temperature of 25°C or 6W at a case temperature of 
90°C as shown in Fig. 4. 

Advantages 
VMOS devices have a very high input impedance and 
can provide an extremely high current gain of the 
order :>f a million or more. Another advantage over 
conventional bipolar transistors is the very short 
switching time of typically 2ns (maximum 5ns). This 
can be achieved because they are majority carrier 
devices in which only electrons contribute to the 
current flow. Their speed is not limited by minority 
carrier storage time effects found in bipolar transis-
tors enabling them to' be used in high efficiency 
voltage converters operating with a very small 
internal dissipation. 

Conventional transistors are subject to a pheno-
menon known as "secondary breakdown " due to local 
temperature rises ; VMOS devices do not suffer from 
this effect , since any local increase in temperature 
produces a fall o,f current in that region owing to the 
negative temperature coefficient . This also prevents 
the possibility of thermal runaway . 

52 

Applications 
VMOS devices are very useful in the control of a 
device requiring an appreciable current using a high 
impedance signal source. Fnr example, the circuit of 
Fig. 5 shows an oscillator using two gates of a CMOS 
4011 quad NAND gate device; when the input of the 
left hand NAND gate goes high, the circuit oscillates 
at a frequency of around 2kHz. The output from the 

16 

14 

t--- ""\. 
'\ 

- -

c-

2 r--
o o 40 

_.- -

- -----I-

" -'\ Infinite Heat Sink 
" eJC=10°C/W 

" Free Air 

'\ 
;--

60 120 

Tc- Case Temperaturel"C) 

- -

160 200 

IAD1611 

Fig. 4: Power dissipation in relation to case tem-
perature 

gate can supply a square wave of about 5V amplitude, 
but only a small current. However, this output can 
be employed to switch the VN46AF device which can 
control enough current to produce a loud noise in 
the loudspeaker. Thus when the input goes 'high' 
(a few volts positive with respect to ground), the 
circuit emits the alarm snund from the loudspeaker. 

The frequency of the alarm signal can be set by 
choosing suitable values of RI and Cl. The VN46AF 
device imposes a negligible load on the CMOS output 
circuit and does not affect its waveform. 

Input 

lnF 

+5V 

4-16 
Speaker 

Fig. 5: A circuit which uses a VMOS device as a 
"slave" current driver. The impedance of the speaker 

should read "4·160" 
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2tnA and the reverse current out of the gate should 
not exceed lOOraA. 

Tab7 Gate 

Applications 
VMOS devices are very useful in the control of a 
device requiring an appreciable current using a high 
impedance signal source. For example, the circuit of 
Fig. 5 shows an oscillator using two gates of a CMOS 
4011 quad NAND gate device; when the input of the 
left hand NAND gate goes high, the circuit oscillates 
at a frequency of around 2kHz- The output from the 
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Fig. 3: Package, pin connections, and internal circuit 
of a VMOS device 

Types 
The main difference between the three types of VMOS 
device under discussion is the maximum voltage 
which can be safely applied to the drain relative to 
either of the other two electrodes. These voltages 
are shown in Table 1 together with the drain-source 
saturation voltage which is slightly higher for the 
highest voltage device. 

Table 1: Differences between the three basic devices 

Device Max. drain Maximum drain- 
lype voltage source saturation 

voltage at 
V^s = lOV and l0 = 

1A 

VN46AF 4(tV 3V 
VN66AF 60V 3V 
VN88AF 80V 4 V 

The maximum dissipation in the device itself with- 
out any heat sink is 2W for temperatures up to 25°C, 
whereas the device can dissipate 12-bW at a case 
temperature of 250C or 6W at a case temperature of 
90oC as shown in Fig. 4. 

Advantages 
VMOS devices have a very high input impedance and 
can provide an extremely high current gain of the 
order of a million or more. Another advantage over 
conventional bipolar transistors is the very short 
switching time of typically 2ns (maximum 5ns). This 
can be achieved because they are majority carrier 
devices in which only electrons contribute to the 
current flow. Their speed is not limited by minority 
carrier storage time effects found in bipolar transis- 
tors enabling them to' be used in high efficiency 
voltage converters operating with a very small 
internal dissipation. 

Conventional transistors are subject to a pheno- 
menon known as "secondary breakdown" due to local 
temperature rises; VMOS devices do not suffer from 
this effect, since any local increase in temperature 
produces a fall of current in that region owing to the 
negative temperature coefficient. This also prevents 
the possibility of thermal runaway. 

Infinite Heot Sink 
SjC'IO^C/W I 

Free Air 
j?JA=60oC/w 

Tc— Case Temperature PCI lADISI I 

Fig. 4: Power dissipation in relation to case tem- 
perature 

gate can supply a square wave of about 5V amplitude, 
but only a small current. However, this output can 
be employed to switch the VN46AF device which can 
control enough current to produce a loud noise in 
the loudspeaker. Thus when the input goes 'high' 
(a few volts positive with respect to ground), the 
circuit emits the alarm sound from the loudspeaker. 

The frequency of the alarm signal can be set by 
choosing suitable values of R1 and Cl. The VN46AF 
device imposes a negligible load on the CMOS output 
circuit and does not affect its waveform. 

i-16 
Speoker 

t/2 4011 

<H1 ' — 
> 220k - 

R2 I C! 
—vw—* II  

820k InF IA01621 

Fig, 5: A circuit which uses a VMOS device as a 
"slave" current driver. The impedance of the speaker 

should read "4-t6n" 
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The high switching. speeds of VMOS devices 
render them suitable for switching laser diodes. The 
type of circuit shown in Fig. 6 may be used, the 
values of RI and R2 being chosen according to the 
bias .and pulse currents required by the laser diode. 

Input 
Signal 

+V 

Fig. 6: A laser switching circuit 

VMOS devices can be employed in voltage con-
verters which enable a steady input voltage to be 
converted into a steady output voltage of another 
value. A typical basic circuit using a pair of VMOS 
devices is shown in Fig. 7, but the transformer design 
would depend on the input and output voltages con-
cerned and on the power output level required. High 
efficiencies can be obtained with this type of circuit, 
since the rapid switching of the VMOS devices 
ensures that they spend little time in the intermediate 
voltage state where power is wasted. 

+V 

...... --+ 

+ 
Output 

Fig. 7: Two VMOS devices used as a steady voltage 
converter 

It would be possible to use a VMOS device to 
control the brightness of a tungsten filament lamp 
by merely varying its gate voltage; however, this 
would result in much power being wasted in the 
device when the light output of the lamp is fairly 
low. A pulse-width-modulation lamp dimming circuit 
is shown in Fig. 8. The 4011 gates act as a square 
wave oscillator with a duty cycle which varies accord-
ing to the setting of VRl. The VN46AF is either fully 
conducting or completely switched off at all times 
except during the very rapid switching transients, so 
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little power is wasted. The brightness of the lamp 
can be controlled and one of the inputs of the left 
hand gate used as an ON/OFF switch. 

Amplifiers 
VMOS devices form excellent low distortion ampli-
fying devices, since their characteristics are very 
linear at drain currents exceeding about 400mA. 
Simple VMOS device amplifiers such as that shown 
in Fig. 9 can have a response which is almost le'vel 
to frequencies up to 10MHz. 

High quality amplifiers and a transmitter/receiver 
for the 144MHz amateur band have also been pro-
duced using similar VMOS devices. 

Hlgh=On 
Low =Off 

+12V 

12V Bulb 

Fig. 8: A lamp dimming circuit which is economical 
in terms of power consumption. VR1 controls the 

duty cycle 

Conclusions 
VMOS devices have many advantages over conven-
tional bipolar power transistors, including much 
higher current and power gain (better by a factor 
of about 10,000), faster switching, no secondary 
breakdown or thermal runa.way and the ability t<;l 
operate with several devices connected in parallel. 

+40V 

Input 
VN55AF 

100nF 

470k 

BIOS 

Fig. 9: A high impedance broad band amplifler circuit 

Plastic packaged VMOS devices are available from 
Arrow Electronics Ltd., Leader House, Coptfold Rd., 
Brentwood, Essex CM14 4BN. The price of the 
VN46AF is £1· 36, the VN66AF is £1· 43 and the 
VN88AF is £1·58 including VAT, but 25p must be 
added to orders under £5 to cover packing and 

• 
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The high switching speeds of VMOS devices 
render them suitable for switching laser diodes. The 
type of circuit shown in Fig. 6 may be used, the 
values of R1 and R2 being chosen according to the 
bias .and pulse currents required by the laser diode. 

j Go A1 As 
H Laser Diode 

R1 <R2 

little power is wasted. The brightness of the lamp 
can be controlled and one of the inputs of the left 
hand gate used as an ON/OFF switch. 

Amplifiers 
VMOS devices form excellent low distortion ampli- 
fying devices, since their characteristics are very 
linear at drain currents exxeeding about 400mA. 
Simple VMOS device amplifiers such as that shown 
in Fig. 9 can have a response which is almost level 
to frequencies up to 10MHz. 

High quality amplifiers and a transmitter/receiver 
for the 144MHz amateur band have also been pro- 
duced using similar VMOS devices. 

»(n) 
< 

> 50 SIM 

Fig. 6: A laser switching circuit 

VMOS devices can be employed in voltage con- 
verters which enable a steady input voltage to be 
converted into a steady output voltage of another 
value. A typical basic circuit using a pair of VMOS 
devices is shown in Fig. 7, but the transformer design 
would depend on the input and output voltages con- 
cerned and on the power output level required. High 
efficiencies can be obtained with this type of circuit, 
since the rapid switching of the VMOS devices 
ensures that they spend little time in the intermediate 
voltage state where power is wasted. 

High = On , 
Low = Oft 1 

t/t LOU 

Ma 

Fig. 8: A lamp dimming circuit which is economical 
in terms of power consumption. VR1 controls the 

duty cycle 

Conclusions 
VMOS devices have many advantages over conven- 
tional bipolar power transistors, including much 
higher current and power gain (better by a factor 
of about 10,000), faster switching, no secondary 
breakdown or thermal runaway and the ability to 
operate with several devices connected in parallel- 

Fig. 7: Two VMOS devices used as a steady voltage 
converter 

It would be possible to use a VMOS device to 
control the brightness of a tungsten filament lamp 
by merely varying its gate voltage; however, this 
would result in much power being wasted in the 
device when the light output of the lamp is fairly 
low. A pulse-width-modulation lamp dimming circuit 
is shown in Fig. 8. The 4011 gates act as a square 
wave oscillator with a duty cycle which varies accord- 
ing to the setting of VRI. The VN46AF is either fully 
conducting or completely switched off at all times 
except during the very rapid switching transients, so 

Bias [AglSel 
Fig. 9: A high impedance broadband amplifier circuit 

Plastic packaged VMOS devices are available from 
Arrow Electronics Ltd., Leader House, Coptfold Rd., 
Brentwood, Essex CM14 4BN. The price of the 
VN46AF is £1-36, the VN66AF is £1-43 and the 
VN88AF is £l-58 including VAT, but 25p must be 
added to orders under £5 to cover packing and 
postage. # 
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DlVlCEs & CIRCUITS 
M.J.DARBY 
Last month we discussed simple tuned radio fre-
quency receivers using the ZN414 device, but we now 
turn our attention to the more complex superhetero-
dyne receivers which are able to provide much better 
selectivity and also higher gain over a wider fre-
quency range. 

Basic Circuit 
The basic circuit of a typical superheterodyne re-

ceiver is shown in Fig. 12. The incoming signal from 
the aerial (which may be a ferrite rod) is coupled 
into an optional radio frequency stage which amplifies 
the signal at the same frequency as that at which it 
is transmitted . The signal is then coupled through an-
other tuned circuit to a mixer stage. 

If the radio frequency stage is' omitted, the signal 
from the aerial is fed directly to T2 and the mixer 
stage. A high frequency oscillation is generated in 
this stage (or in a separate oscillator stage) and the 
incoming signal is "mixed" with this locally generated 
oscilLation . The resultant output signal from the 
mixer-oscillator stage contains not only the input sig-
nal frequency and the oscillator frequency, but also 
the sum and difference of tpese two frequencies . 

The transformer at the oUtput of the mixer-oscilla-
tor stage, T3, is normally resonant at the difference 
frequency so that other frequencies are greatly atten-
uated. This required different frequency is known as 
the intermediate frequency (i.f. ) and remains con-
stant as the tuning varies; in most a .m. receivers the 
i.f. is in the range 455kHz to 475kHz, but other fre-
quencies such as 1 · 6MHz are sometimes used. 

The output from the iJ. stage is fed into a' second 
pair of coupled tuned circuits resonating at the inter-
mediate frequency, T4, so that good selectivity can 
be obtained . In many modern receivers T3 is replaced 
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by a ceramic or a mechanical filter to obtain still 
better selectivity . The output is demodulated by the 
diode D1 and the resulting audio signal is fed to a 
power amplifier which in turn drives a loudspeaker. 

Advantages 
The advantage of using the superheterodyne type 

of circuit is that the transformers T3 and T4 always 
operate at the same frequency and need not there-
fore be retuned each time the station being received 
is changed. It is thus possible to add further tuned 
circuits if required, and special types of filter . 

In the circuit at Fig. 12, the capacitors Cl, C2 and 
C3 are ganged together so that the transformers TI 
and T2 are resonant at a frequency close to the wan-
ted signal, whilst C3 controls the oscillator frequency. 
The so-called padder capacitor Co and the value of the 
inductance L used for the oscillator coil are chosen 
so that the difference between the resonant frequency 
of T1 (or T2) and the oscillator frequency remains 
almost constant as one tunes through the band using 
the gaIlged capacitor. The three tuned circuits are 
said to "track" with one another. 

The tracking cannot be made exact at more than 
about three points on the tuning scale. The selectivity 
of the four tuned circuits in T3 and T4 is much greater 

) than that of the two tuned circuits in TI and T2, and 
it is this which determines the frequency being re-
ceived. A variation of the oscillator circuit 
tuning will produce a large effect on the tuning of 
the receiver, whereas a small variation of the tuning 
of either T1 or T2 will only produce a small change 
in the gain of the circuit . 

The disadvantages of the superheterodyne receiver, 
apart from its complexity relative to a t .r.r. receiver, 
are the generation of spurious frequencies which can 

Flg_12: The basic circuit of a superheterodyne receiver 
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Last month we discussed simple tuned radio fre- 
quency receivers using the ZN414 device, but we now 
turn our attention to the more complex superhetero- 
dyne receivers which are able to provide much better 
selectivity and also higher gain over a wider fre- 
quency range, 

Basic Circuit 
The basic circuit of a typical superheterodyne re- 

ceiver is shown in Fig. 12. The incoming signal from 
the aerial (which may be a ferrite rod) is coupled 
into an optional radio frequency stage which amplifies 
the signal at the same frequency as that at which it 
is transmitted. The signal is then coupled through an- 
other tuned circuit to a mixer stage. 

If the radio frequency stage is'omitted, the signal 
from the aerial is fed directly to T2 and the mixer 
stage. A high frequency oscillation is generated in 
this stage (or in a separate oscillator stage) and the 
incoming signal is "mixed" with this locally generated 
oscillation. The resultant output signal from the 
mixer-oscillator stage contains not only the input sig- 
nal frequency and the oscillator frequency, but also 
the sura and difference of these two frequencies. 

The transformer at the output of the mixer-oscilla- 
tor stage, T3, is normally resonant at the difference 
frequency so that other frequencies are greatly atten- 
uated. This required different frequency is known as 
the intermediate frequency (i.f, > and remains con- 
stant as the tuning varies; in most a.m. receivers the 
i.f. is in the range 455kHz to 475]<Hz, but other fre- 
quencies such as 1 -fiMHz are sometimes used. 

The output from the i.f. stage is fed into second 
pair of coupled tuned circuits resonating at the inter- 
mediate frequency, T4, so that good selectivity can 
be obtained. In many modern receivers T3 is replaced 

by a ceramic or a mechanical filter to obtain still 
better selectivity. The output is demodulated by the 
diode D1 and the resulting audio signal is fed to a 
power amplifier which in turn drives a loudspeaker. 

Advantages 
The advantage of using the superheterodyne type 

of circuit is that the transformers T3 and T4 always 
operate at the same frequency and need not there- 
fore be retuned each time the station being received 
is changed. It is thus possible to add further tuned 
circuits if required, and special types of filter. 

In the circuit ot Fig, 12, the capacitors Cl, C2 and 
C3 are ganged together so that the transformers TJ 
and T2 are resonant at a frequency close to the wan- 
ted signal, whilst C3 controls the oscillator frequency. 
The so-called padder capacitor Co and the value of the 
inductance L used for the oscillator coil are chosen 
so that the difference between the resonant frequency 
of Tl (or T2) and the oscillator frequency remains 
almost constant as one tunes through the band using 
the ganged capacitor. The three tuned circuits are 
said to "track" with one another. 

The tracking cannot be made exact at more than 
about three points on the tuning scale. The selectivity 
of the four tuned circuits in T3 and T4 is much greater 
than that of the two tuned circuits in Tl and T2, and 
it is this which determines the frequency being re- 
ceived. A small variation of the oscillator circuit 
tuning will produce a large effect on the tuning of 
the receiver, whereas a small variation of the tuning 
of either Tl or T2 will only produce a small change 
in the gain of the circuit. 

The disadvantages of the superheterodyne receiver, 
apart from its complexity relative to a t.r.f. receiver, 
are the generation of spurious frequencies which can 
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Fig. 12: The basic circuit of a superheterodyne receiver 
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result in "whistles" in the Dutput, plus the prDblems 
Df aligning the receiver after cDnstructiDn sO' that 
the radiO' frequency and DscillatDr circuits track CDr-
rectly. 

One has to' accept these disadvantages if Dne wishes 
to' receive distant signals. One cannDt increase the 
selectivity Df a t .r.f. receiver by an adequate amDunt 
by using mDre and mDre tuned circuits at the incDm· 
ing radiO' frequency, since the number Df sectiDns in a 
ganged capacitDr which can be practically useful is 
limited. Tuned circuits using a ganged capacitDr 
cannDt be designed fDr Dptimum selectivity, whereas 
the tuned circuits Df T3 and T4, which Dperate at a 
relatively IDW and CDnstant frequency, can be de-
signed SO' that they give Dptimum selectivity at that 
frequency. In additiDn, the use Df a CDnstant fre-
quency makes the use Df ceramic Dr mechanical 
filters pDssible. 

The perfDrmance Df t ,rJ. receivers leaves much to' 
be desired when Dne attempts to' use them at high 
frequencies Df, perhaps 30MHz, since the relatively 
IDW value inductances required to' tune the circuits 
results in a IDW gain and pDDr selectivity 

A. M. Devices 
A number Df integrated circuits are readily available 

frDm advertisers which cDntain all Df the semi-
cDnductDr elements required fDr the radiO' sectiDn Df 
an a.m. receiver fDr use at frequendes Df up to' at 
least 30MHz. SDme Df them include a prDvisiDn fDr a 
radiO' frequency input stage, whereas Dthers dO' nDt. 
AlthDugh such devices cDntain many Df the CDm-
pDnents required fDr the radiO' sectiDn Df a receiver, 
all Df the tuned circuits are separate cDmpDnents 
external to' the integrated cirCUIt used. A few a.m. 
super het integrated circuits are nDW becDming avail-
able with a IDW pDwer audiO' amplifier integrated 
DntD the chip. 

One Df the best knDwn a.m. devices has becDme 
an "industry standard" type and is available frDm 
NatiDnal SemicDnductDr as the LM1820, frDm RCA 
as their CA3123E, frDm Fain'hild as the I,A720, frDm 
Signetics as their NE546 and alsO' as the HA1l97, 
etc. AnDther sDmewhat similar device with an rJ. 
amplifier stage Dn the chip is the SGS-ATES TBA651 
which prDvides a very gDDd perfDrmance. The Siemens 
devices are their TCA440 fDr use at signal frequencies 
Df up to' 50MHz and the TDA1046 fDr use at up to' 
30MHz. 

A number of manufacturers are intrDducing de-
vices fDr use in a.m.lf.m receivers. Apart frDm the 
semicDnductDr devices required fDr the radiO' sectiDn 
Df the a.m. receiver, these alsO' include the iJ. ampli-
fier and demDdulatDr fDr the Lm. sectiDn Df the re-
ceiver. Examp,les Df such a.m.lf.m. devices include the 
Fairchild flA721, whilst Dther a.m.lf.m. devices such as 
the SGS-ATES TDA1220 and TDA1230 and the Siemens 
TBA460 include an audiO' pre-amplifier Dn the chip. 
The Mullard TBA700 a ,m.lLm. device incorpDrates a 
1W audiO' ampHfier. The circuits in which a.m.lf.m. de-
vices are used are relatively cDmplex, since Dne has 
bDth the a .m. and the Lm. receiver circuits, SO' these 
devices will not be discussed further. However, SDme 
CDnstructDrs may find the new Telefunken TDA1083 
and the equivalent Sprague ULN2204 a.m.lf.m. de-
vice with a O· 8W Dutput attractive (available frO' m 
Ambit International). 

SO' me Df the earlier a.m. devices (such as the 
Mullard TAD100 and the RCA CA3088) are still 
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available frDm retailers, but we will cDnfine Dur atten-
tiDn to' the mDre recent devices. 

6V Superhet 
The circuit Df a simple 6V superheterDdyne receiver 

is shDwn in Fig. 13. This emplDYs the LM1820 de-
vice which has prDvisiDn fDr a radiO' frequency ampli-
fier befDre the mixer stage, but the radiO' frequency 
amplifier is not used in the simple circuit shown. A 
tWD-gang capacitDr can therefDre be used in this 
circuit fDr tuning. 

The aerial Tl is normally a ferrite rDd type, the 
secDndary winding cDnsisting Df a few turns of wire 
cDnnected between the mixer input at pin I and the 
supply vDltage at the IDwer end of RI. The DscillatDr 
Dperates at a frequency determined by the inductance 
Df T2 and the value Df the oscillatDr sectiDn Df the 
ganged capacitor Cl. The difference frequency appear-
ing at the mixer output at pin 14 is selected by T3 
and fed intO' pins 11 and 12. These pins are cDnnected 
to' what is normally used as the radiO' frequency 
amplifier stage, but in this circuit is used as an addi-
tional intermediate frequency amplifier. 

The Dutput signal from this stage appears at pin 
13 and is cDupled to' the input Df the intermediate 
frequency amplifier at pin 7. The Dutput frDm this 
stage appears at pin 6 and feeds a transfDrmer T5 
alsO' resonant at the intermediate frequency. Part 
Df the signal from pin 6 is fed through C3 to the 
autDmatic gain cDntrDl circuit incDrporated in the 
LM1820 device. 

The signal from T5 is also fed into the demDdulator 
diDde Dl which is connected to the i.f. filter com-
pDnents R4, C7 and C8. The resulting audiO' signal is 
cDupled thrDugh C9 to' the vDlume cDntrDI. 

A simple LM386 audiO' amplifier stage is used in 
Fig. 13. The gain Df the audiO' stage is set by the value 
Df R7. If R7 is completely Dmitted tDgether with C12, 
the vDltage gain will be 20 times, whereas if R7 is 
zerO' (C12 being CDnnected directly between pins 1 
and 8 Df the LM386), the vDltage gain will be 200 
times. Values of R7 intermediate between these 
values of infinity and zerO' will prDduce intermediate 
values of gain, for example if R7 is 168 Dhms, the gain 
Df the audiO' stage is abDut 100 times. 

The cDmpDnents C13 and R8 may be required to' 
suppress high frequency instability in the audiO' ampli-
fier stage, but shDuld nDt be needed if the IDud-
speaker has an impedance Df mDre than abDut 40 
Dhms. These cDmponents fDrm the so-called ZDud 
netwDrk which cDmpensates fDr the inductance Df 
SDme loudspeakers and reduces the variatiDn Df IDad-
ing Dn the amplifier with frequency. 

In small radio receivers Df this type a miniature 
IDudspeaker is often emplDyed fDr cDnvenience, but 
it must be stressed that Dne cannDt expect to' Dbtain 
gDDd reprDductiDn unless Dne emplDYs a speaker and 
a speaker enclDsure which are of a reasDnable size. 
This applies to' all radiO' receivers; miniature speakers 
just cannDt reprDduce a gO' Dd audiO' signal with good 
bass nDtes. 

For simplicity no waveband switching is shown in 
the circuit Df Fig, 13. HDwever, arrangements may 
be made to' switch the transf.Drmer Tl and the 
oscillator inductance T2 to' provide the wavebands re-
quired. ObviDusly a better aerial than a ferrite rDd 
will be required for the receptiO'n Df very distant 
stations. 
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result in "whistles" in the output, plus the problems 
of aligning the receiver after construction so that 
the radio frequency and oscillator circuits track cor- 
rectly. 

One has to accept these disadvantages if one wishes 
to receive distant signals. One cannot increase the 
selectivity of a t.r.f. receiver by an adequate amount 
by using more and more tuned circuits at the incom- 
ing radio frequency, since the number of sections in a 
ganged capacitor which can be practically useful is 
limited. Tuned circuits using a ganged capacitor 
cannot be designed for optimum selectivity, whereas 
the tuned circuits of T3 and T4, which operate at a 
relatively low and constant frequency, can be de- 
signed so that they give optimum selectivity at that 
frequency. In addition, the use of a constant fre- 
quency makes the use of ceramic or mechanical 
filters possible. 

The performance of t.r.f. receivers leaves much to 
be desired when one attempts to use them at high 
frequencies of, perhaps 30MHz, since the relatively 
low value inductances required to tune the circuits 
results in a low gain and poor selectivity 

A.M. Devices 
A number of integrated circuits are readily available 

from advertisers which contain all of the semi- 
conductor elements required for the radio section of 
an a.m. receiver for use at frequencies of up to at 
least 30MHz. Some of them include a provision for a 
radio frequency input stage, whereas others do not. 
Although such devices contain many of the com- 
ponents required for the radio section of a receiver, 
all of the tuned circuits are separate components 
external to the integrated circuit used. A few a.m. 
superhet integrated circuits are now becoming avail- 
able with a low power audio amplifier integrated 
onto the chip. 

One of the best known a.m. devices has become 
an "industry standard" type and is available from 
National Semiconductor as the LM1820. from RCA 
as their CA3123E, from Fairrhild as the ^A720, from 
Signetics as their NE546 and also as the HA1197, 
etc. Another somewhat similar device with an r.f. 
amplifier stage on the chip is the SGS-ATES TBA65I 
which provides a very good performance. The Siemens 
devicbs are their TCA440 for use at signal frequencies 
of up to 50MHz and the TDA1046 for use at up to 
30MHz. 

A number of manufacturers are introducing de- 
vices for use In a.m./f.m receivers. Apart from the 
semiconductor devices required for the radio section 
of the a.m. receiver, these also include the i.f. ampli- 
fier and demodulator for the f.m. section of the re- 
ceiver. Examples of such a.m./f.m. devices include the 
Fairchild M721, whilst other a.m./f.m. devices such as 
the SGS-ATES TDA1220 andTDA1230 and the Siemens 
TBA460 include an audio pre-amplifier on the chip. 
The Mullard TBA700 a.m./f.m. device incorporates a 
1W audio amplifier The circuits in which a.m./f.m. de- 
vices are used are relatively complex, since one has 
both the a.m. and the f.m, receiver circuits, so these 
devices will not be discussed further. However, some 
constructors may find the new Telefunken TDA1083 
and the equivalent Sprague ULN2204 a.m./f.m. de- 
vice with a 0-8W output attractive (available from 
Ambit International). 

Some of the earlier a.m. devices (such as the 
Mullard TAD100 and the RCA CA3088) are still 

available from retailers, but we will confine our atten- 
tion to the more recent devices. 

6V Superhet 
The circuit of a simple 6V superheterodyne receiver 

is shown in Fig. 13. This employs the LM1820 de- 
vice which has provision for a radio frequency ampli- 
fier before the mixer stage, but the radio frequency 
amplifier is not used in the simple circuit shown, A 
two-gang capacitor can therefore be used in this 
circuit for tuning. 

The aerial T1 is normally a ferrite rod type, the 
secondary winding consisting of a few turns of wire 
connected between the mixer input at pin 1 and the 
supply voltage at the lower end of Rl. The oscillator 
operates at a frequency determined by the inductance 
of T2 and the value of the oscillator section of the 
ganged capacitor Cl. The difference frequency appear- 
ing at the mixer output at pin 14 is selected by T3 
and fed into pins 11 and 12. These pins are connected 
to what is normally used as the radio frequency 
amplifier stage, but in this circuit is used as an addi- 
tional intermediate frequency amplifier. 

The output signal from this stage appears at pin 
13 and is coupled to the input of the intermediate 
frequency amplifier at pin 7. The output from this 
stage appears at pin 6 and feeds a transformer T5 
also resonant at the intermediate frequency. Part 
of the signal from pin 6 is fed through C3 to the 
automatic gain control circuit incorporated in the 
LM1820 device. 

The signal from T5 is also fed into the demodulator 
diode D1 which is connected to the i.f. filter com- 
ponents R4, C7 and C8, The resulting audio signal is 
coupled through C9 to the volume control. 

A simple LM386 audio amplifier stage is used in 
Fig. 13. The gain of the audio stage is set by the value 
of R7. If R7 is completely omitted together with C12, 
the voltage gain will be 20 times, whereas if R7 is 
zero (C12 being connected directly between pins 1 
and 8 of the LM386), the voltage gain will be 200 
times. Values of R7 intermediate between these 
values of infinity and zero will produce intermediate 
values of gain, for example if R7 is 168 ohms, the gain 
of the audio stage is about 100 times. 

The components C13 and R8 may he required to 
suppress high frequency instability in the audio ampli- 
fier stage, but should not be needed if the loud- 
speaker has an impedance of more than about 40 
ohms. These components form the so-called Zo^ei 
network which compensates for the inductance of 
some loudspeakers and reduces the variation of load- 
ing on the amplifier with frequency. 

In small radio receivers of this type a miniature 
loudspeaker is often employed for convenience, but 
it must be stressed that one cannot expect to obtain 
good reproduction unless one employs a speaker and 
a speaker enclosure which are of a reasonable size. 
This applies to all radio receivers; miniature speakers 
just cannot reproduce a good audio signal with good 
bass notes. 

For simplicity no waveband switching is shown in 
the circuit of Fig. 13. However, arrangements may 
be made to switch the transformer T1 and the 
oscillator inductance T2 to provide the wavebands re- 
quired. Obviously a better aerial than a ferrite rod 
will be required for the reception of very distant 
stations. 

Practical Wireless, October 1978 55 

www.americanradiohistory.com



C11 

100!F. 

R5 

100k 

01 
1N914 

1---1 
IT5 = I 

+--___ 1 I 
I 1i--11 

C6 L __ 
005J. I - ---;:- I ' 776- --9' 

IT4 = 
I I 

I 

51k C5 I C 1 

6 

I---, LM1620N 
0·1 R 11 51-----....J 

430 

4 

.------...... -13 

C1: 2- Section Gang Capacltor.Oscillator 
Sectlon= 60pF Antenna Section=130pF 
Ma)(. 

56 

C2 

C3 
10pF 

The R.F. Stage 
A similar circuit employing a radio frequency stage 

before the mixer involves the use of a three-gang 
tuning capacitor and three coils for each waveband 
instead of two. What advantages does this bring? 

One advantage of the use of a radio frequency 
stage is a lower noise level when receiving signals at 
high frequencies. The conversion gain of a mixer 
stage is considerably less than the ga in of a radio 
frequency amplifier and hence the noise added to the 
signal by a mixer stage is greater than the noise added 
by an amplifier stage. If one has an amphfier before 
the mixer, the signal is brought up to such a level 
that the noise added by the mixer is less noticeable 
in the larger signal voltage. At long, medium and 
the lower short wave frpquencies, however, the 
amount of noise entering the receiver from a good 
aerial is so great that the mixer noise is relatively 
insignificant, so one does not usually bother to in-
clude a radio frequency stage unless one wishes to 
receive relativdy high frequency signals . 

A further advantage of the use of a radio frequency 
stage is the greater rejection of signals at the "image" 
frequency which can interfere with reception of the 
wanted signal. Image rejection is also important only 
at the relatively high short wave frequencies. In order 
to understand the term "image" frequency, let us 
consider the case of a receiver tuned to a signal at 
1000kHz with an oscillator circuit operating at 
1455kHz so that the intermediate (difference) fre-
quency is 455kHz. If a signal at 1910kHz is also 
present at the mixer input, this will mix with the 
1455kHz local oscillator frequency to form a spurious 
difference signal at the 455kHz intermediate fre-
quency which interferes with the wanted signal. If a 
radio frequency stage is used, the additional tuned 
circuit will attenuate the unwanted 1910kHz signal 
before it reaches the mixer and therefore the inter-
ference will be minimised. No amount of extra selec-
tivity in the intermediate frequency stages will affect 
image interference; the additional selectivity is re-
quired before the mixer. 

TBA651 Receiver 
A receiver with an r.f. stage can be made using the 

LM1420, I"AnO, NE546 or CA3123E devices, but as 
we have already considered the use of one of these 
14 pin dual-in-line integrated circuits in the receiver 
shown in Fig. 13, we will now discuss a receiver using 
the TBA651 device which also incorporates a radio 
frequency stage. 

A circuit using the TBA651 is shown in Fig. 14; no 
audio amplifier is included in this circuit, but the 
audio output can be fed into any standard type of 
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The R.F. Stage 
A similar circuit employing a radio frequency stage 

before the mixer involves the use of a three-gang 
tuning capacitor and three coils for each waveband 
instead of two. What advantages does this bring? 

One advantage of the use of a radio frequency 
stage is a lower noise level when receiving signals at 
high frequencies. The conversion gain of a mixer 
stage is considerably less than the gain of a radio 
frequency amplifier and hence the noise added to the 
signal by a mixer stage is greater than the noise added 
by an amplifier stage. If one has an amplifier before 
the mixer, the signal is brought up to such a level 
that the noise added by the mixer is less noticeable 
in the larger signal voltage. At long, medium and 
the lower short wave frequencies, however, the 
amount of noise entering the receiver from a good 
aerial is so great that the mixer noise is relatively 
insignificant, so one does not usually bother to in- 
clude a radio frequency stage unless one wishes to 
receive relatively high frequency signals. 

A further advantage of the use of a radio frequency 
stage is the greater rejection of signals at the "image" 
frequency which can interfere with reception of the 
wanted signal. Image rejection is also important only 
at the relatively high short wave frequencies. In order 
to understand the term "image" frequency, let us 
consider the case of a receiver tuned to a signal at 
1000kHz with an oscillator circuit operating at 
1455kHz so that the intermediate (difference) fre- 
quency is 455kHz. If a signal at 1910kHz is also 
present at the mixer input, this will mix with the 
1455kHz local oscillator frequency to form a spurious 
difference signal at the 455kHz intermediate fre- 
quency which interferes with the wanted signal. If a 
radio frequency stage is used, the additional tuned 
circuit will attenuate the unwanted 1910kHz signal 
before it reaches the mixer and therefore the inter- 
ference will be minimised. No amount of extra selec- 
tivity in the intermediate frequency stages will affect 
image interference; the additional selectivity is re 
quired before the mixer. 

TBA651 Receiver 
A receiver with an r.f. stage can be made using the 

LM1420, M720. NE546 or CA3I23E devices, but as 
we have already considered the use of one of these 
14 pin dual-in-line integrated circuits in the receiver 
shown in Fig. 13, we will now discuss a receiver using 
the TBA65I device which also incorporates a radio 
frequency stage. 

A circuit using the TBA651 is shown in Fig. 14; no 
audio amplifier is included in this circuit, but the 
audio output can be fed into any standard type of 
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Fig. 14: A TBA651 receiver (no audio amplifier is 
shown) 

audio amplifier circuit. The TBA6S1 is a quad·in·line 
device with the connections shown, quad·in·line de· 
vices having alternate pins bent so that their tips 
are at different distances from the body of the 
device. 

In the circuit of Fig. 14, the radio frequency signal 
from the aerial is coupled to the amplifier input at 
pin 1. The signal at the input frequency appears in 
amplified form at pin 2, further selectivity being 
added by the parallel tuned circuit L3-VC2. The 
oscillator tuned circuit consists of LS-VC3, the three 
sections of the tuning capacitor (VCl, VC2 and VC3) 
being ganged together. 

The output from the mixer stage at pin 5 is fed 
to an intermediate frequency filter. This may con· 
sist of an intermediate frequency transformer, a 
simple ceramic filter with suitable coupling or a more 
complex ceramic filter of the type indicated in Fig. IS. 
The selectivity (and hence the performance of the 
whole receiver) is mainly determined by the type 
ot filter used between the mixer output at pin 5 and 
the input to the intermediate frequency amplifier at 
pin ] 3. This filter must be included before the ampli· 
fier, or unwanted signals may overload the amplifier . 

The output from the intermediate frequency ampli· 
fier at pin 10 is fed to the transformer containing L6 
and L7, the L6 circuit resonating at the intermediate 
frequency. The diode Dl and the following filter corn· 
ponents demodulate the signal and provide the re· 
quired audio output. 

An a.g.c. reference voltage from pin IS is mixed 
with the voltage obtained by demodulating the signal 
and the resulting voltage is fed through a 33 kilohm 
resistor to the a.g.c. input at pin 14 so that it can be 
used to keep the gain fairly constant. 
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Fig. 15: The selectivity of the circuit of Fig. 14 may be 
greatly improved if a suitable ceramic filter is em-

ployed between pins 5 and 13 of the TBA651 

Noise 
The TBA651 employs a high gain , low noise radio 

frequency amplifier and this enables an exce:llent 
overall noise performance to be obtained This noise 
performance is conveniently shown by the type of 
graph of Fig. 16. The lo\\-er curve shows the noise 
output when no signal is present at the input, whereas 
the upper curve shows the output with a signal 
modulated to a depth of 30 per cent with a 1kHz 
tone. The carrier test frequency is I· 6MHz. 

It can be seen that the signal output is about 26dB 
above the noise under these conditions when the 
input voltage is only lOiN , whilst an input signal of 
only I!,v produces a 6dB signal·lo·noise ratio. 
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Fig. 14: A TBA651 receiver (no audio amplifier is 
shown) 

audio amplifier circuit. The TBA651 is a quad-in-line 
device with the connections shown, quad-in-line de- 
vices having alternate pins bent so that their tips 
arc at different distances from the body of the 
device. 

In the circuit of Fig. 14, the radio frequency signal 
from the aerial is coupled to the amplifier input at 
pin 1. The signal at the input frequency appears in 
amplified form at pin 2, further selectivity being 
added by the parallel tuned circuit L3—VC2. The 
oscillator tuned circuit consists of L5—VC3, the three 
sections of the tuning capacitor (VC1, VC2 and VC3J 
being ganged together. 

The output from the mixer stage at pin 5 is fed 
to an intermediate frequency filter. This may con- 
sist of an intermediate frequency transformer, a 
simple ceramic filter with suitable coupling or a more 
complex ceramic filter of the type indicated in Fig. 15. 
The selectivity {and hence the performance of the 
whole receiver) is mainly determined by the type 
of filter used between the mixer output at pin 5 and 
the input to the intermediate frequency amplifier at 
pin 13. This filter must be included before the ampli- 
fier, or unwanted signals may overload the amplifier, 

The output from the intermediate frequency ampli- 
fier at pin 10 is fed to the transformer containing L6 
and L7, the L6 circuit resonating at the intermediate 
frequency. The diode D1 and the following filter com- 
ponents demodulate the signal and provide the re- 
quired audio output. 

An a.g.c. reference voltage from pin 15 is mixed 
with the voltage obtained by demodulating the signal 
and the resulting voltage is fed through a 33 kilohm 
resistor to the a.g.c. input at pin 14 so that it can be 
used to keep the gain fairly constant. 

Ceramic Fillers, 

lA ^TlT 1 

Fig. 15: The selectivity of the circuit of Fig. 14 may be 
greatly improved if a suitable ceramic filter is em- 

ployed between pins 5 and 13 of the TBA651 

Noise 
The TBA65I employs a high gain, low noise radio 

frequency amplifier and this enables an excellent 
overall noise performance to be obtained This noise 
performance is conveniently shown by the type of 
graph of Fig. 16. The lower curve shows the noise 
output when no signal is present at the input, whereas 
the upper curve shows the output with a signal 
modulated to a depth of 30 per cent with a IkHz 
tone. The carrier test frequency is l-6MHz. 

It can be seen that the signal output is about 26dB 
above the noise under these conditions when the 
input voltage is only 10,"V. whilst an input signal of 
only 1,"V produces a 6dB signal-lo-noise ratio. 
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Fig. 16: The typical noise performance of the TBA 
651 device. The lower curve shows the output noise 

level without any input signal 

The a.g.c. control range of the TBA65l is some 
l20dB, this being made up of about 50dB for the first 
stage and 70dB for the mixer stage. A variation in the 
input signal level of 80dB can be made to produce a 
change of less than lOdB in the output level. The 
a.g.c. voltage is applied to the first stage only when 
the input voltage exceeds 100lN so as to obtain 
optimum signal to noise ratio. The TBA651 will 
operate at supply volt ages in the range 4· 5Y to l8Y, 
the current required being of the order of 12mA. 

The TCA440 
The Siemens TCA440 is another high performance 

a.m. super het device. It uses a multiplicative mixer 
so that few harmonic mixing products and therefore 
few "whistles" are formed. 

A typical TCA440 circuit for medium wave use is 
shown in Fig. 17. The aerial input to LI is coupled 
to the signal frequency amplifier at pins I and 2, but 
this signal frequency amplifier output is internally 
connected directly to the mixer stage without the use 
of any external tuned circuit. The oscillator tuned cir-
cuit is connected to pins 4 and 5. 

An output from the mixer stage appears at pin 16, 
is coupled from the tuned circuit containing L6 to L7 
and hence DJ which rectifies the signal and pro-
vides a.g.c. The other mixer output at pin 15 passes 
through the transformer containing L9 and LlO and 
hence to the SF 455D ceramic filter element. It then 
passes into pin 12, is further amplified and appears at 
pin 7. The audio signal is obtained from D2, the de-
modulator diode, whilst an a.g.c. signal is fed back 
into pin 9 for controlling the gain of the final ampli-
fier stage. 

When a IMHz signal modulated to a depth of 30 per 
cent with a 1kHz tone is fed to the TCA440 circuit, 
input levels of l,uY, 7,uY and ImY will produce signal-
to-noise ratios of about 6dB, 26dB and 58dB respe0-
tively. 

The tuning meter, if used, may have a full scale 
deflection of 100,uA, in which case it should have a 
resistance of about 1500 ohms, but a 5001,A meter 
with an internal resistance of about 300 ohms may 
also be used . 
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Fig. t6: The typical noise performance of the TBA 
651 device. The lower curve shows the output noise 

level without any input signal 

The a.g.c. cotUrol range of the TBA651 is some 
120dB, this being made up of about 50dB for the first 
stage and 70dB for the mixer stage. A variation in the 
input signal level of 80dB can be made to produce a 
change of less than lOdB in the output level. The 
a.g.c. voltage is applied to the first stage only when 
the input voltage, exceeds IOOmV so as to obtain 
optimum signal to noise ratio. The TBA651 will 
operate at supply voltages in the range 4-5V to 18V, 
the current required being of the order of 12mA. 

The TCA440 
The Siemens TCA440 is another high performance 

a.m. superhet device. It uses a multiplicative mixer 
so that few harmonic mixing products and therefore 
few "whistles" are formed. 

A typical TCA440 circuit for medium wave use is 
shown in Fig. 17, The aerial input to LI is coupled 
to the signal frequency amplifier at pins 1 and 2, bu! 
this signal frequency amplifier output is internally 
connected directly to the mixer stage without the use 
of any external tuned circuit. The oscillator tuned cir- 
cuit is connected to pins 4 and 5. 

An output from the mixer stage appears at pin 16, 
is coupled from the tuned circuit containing L6 to L7 
and hence D1 which rectifies the signal and pro- 
vides a.g.c. The other mixer output at pin 15 passes 
through the transformer containing L9 and L10 and 
hence to the SF 455D ceramic filter element. It then 
passes into pin 12, is further amplified and appears at 
pin 7. The audio signal is obtained from D2, the de- 
modulator diode, whilst an a.g.c. signal is fed back 
into pin 9 for controlling the gain of the final ampli- 
fier stage. 

When a IMH2 signal modulated to a depth of 30 per 
cent with a 1kHz tone is fed to the TCA440 circuit, 
input levels of 1/fV, 7fV and ImV will produce signal- 
to-noise ratios of about 6dB, 26dB and 58dB respec- 
tively. 

The tuning meter, if used, may have a full scale 
deflection of 100/iA, in which case it should have a 
resistance of about 1500 ohms, but a 500/«A meter 
with an internal resistance of about 300 ohms may 
also be used. 

,+ Vcc 
i.5-15V 

1,7 3 KL6 
ISnF hSnF 

Tuning 
/ > Meter 

\iio 
n|r H|h 

l   1  jMurota SFtSSO 

02 7 vm. 

AAita 

39 k 
Li ate 1-2 

55IP 
L11 SI 

Fig, 17: A TCA440 circuit for use as a medium wave 
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Varicap Diodes 
Another circuit using the TCA440 for medium wave 

reception is shown in Fig, 18, but instead of a ganged 
tuning capacitor, semiconductor "varicap" diodes are 
employed. Tuning is carried out by varying the voltage 
applied to the terminal marked + VD. In a typical 
case, a tuning voltage of + 8 . 5V will result in the 
receiver being tuned to a frequency of 800kHz, whilst 
increasing the tuning voltage to + 30V will change 
the tuning point to the uppermost part of the medium 
wave band at about 1620kHz. 

The tuning voltage is applied to the BB1l3 triple 
a.m. tuning diode. Two of the three diodes are used 
in the radio frequency aerial circuit, whilst the third 
diode is used in the oscillator circuit where the re-
quired capacitance is considerably smaller. 

The supply from which the tuning voltage for the 
BBl13 diodes is obtained must be regulated. The use 
of a low current integrated circuit voltage regulator 
is convenient for this purpose, since it will stabilise 
the tuning voltage against drift with temperature or 
against mains voltage changes and will also reduce 
the mains frequency ripple to the very low level 
required for the supply to the tuning diodes. Tuning 
is carried out by using a ten-turn potentiometer to 
tap off the required tuning voltage + VD from the 
stabilised supply voltage. 

Conclusion 
We have looked at a variety of integrated circuit 

a.m. receivers; although these have not been discussed 
in any great detail, it should be clear that an excellent 
performance can be obtained at frequencies of up 
to at least 30MHz (corresponding to a wavelength of 
lOm), 
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Fig. 18: A TCA440 circuit for medium wave use in 
which tuning is performed by varying the voltage+ VD 

applied to the 88113 varicap diodes 

PW WIM80RNE 
continued from page 34 

Precautions Against Hum 
As with the majority of audio amplifiers, care must 

be taken in the physical layout to avoid high levels 
of hum, especially where earthing at various points 
on the chassis is concerned. The emphasis placed 
upon "input earth" and "speaker earth" in the circuit 
diagram is no idle instruction; it is essential to take 
external earthing to only one of these points in order 
to prevent the creation of circulating currents ("hum 
loops"), and a consequent high residual hum level. 

With the same aim in view, caution in the. layout 
of current carrying conductors such as mains trans-
former secondary cables will help to prevent hum by 
routing them well away from sensitive points on the 
audio pre-amplifier layout. 

One very important point is that the mains trans-
former itself can, by virtue of its high field intensity, 
radiate hum to the amplifier sections. This is 
especially true of the cassette unit, where the replay 
head will be very sensitive in this respect. As a result, 
it should not be permanently sited until after the 
cassette unit has been installed, at which point it 
should be swung in different directions while the 
cassette unit is switched to "play", noting the best 
position for minimum hum. 

Succeeding instalments will cover the remaining 
circuit elements, which includes the r.f. 'board and 
tuner unit, along with the two optional ma'gnetic 
cartridge pre-amplifiers, and notes on installation of 
the cassette unit. 
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Varicap Diodes 
Another circuit using the TCA440 for medium wave 

reception is shown in Fig. 18, but instead of a ganged 
tuning capacitor, semiconductor "varicap" diodes are 
employed. Tuning is carried out by varying the voltage 
applied to the terminal marked 4-Vd. In a typical 
case, a tuning voltage of +8-5V will result in the 
receiver being tuned to a frequency of 800kHz, whilst 
increasing the tuning voltage to +30V will change 
the tuning point to the uppermost part of the medium 
wave band at about 1620kHz. 

The tuning voltage is applied to the BB113 triple 
a.in. tuning diode. Two of the three diodes are used 
in the radio frequency aerial circuit, whilst the third 
diode is used in the oscillator circuit where the re- 
quired capacitance is considerably smaller. 

The supply from which the tuning voltage for the 
BB113 diodes is obtained must be regulated. The use 
of a low current integrated circuit voltage regulator 
is convenient for this purpose, since it will stabilise 
the tuning voltage against drift with temperature or 
against mains voltage changes and will also reduce 
the mains frequency ripple to the very low level 
required for the supply to the tuning diodes. Tuning 
is carried out by using a ten-turn potentiometer to 
tap off the required tuning voltage TVo from the 
stabilised supply voltage. 

Conclusion 
We have looked at a variety of integrated circuit 

a.m. receivers; although these have not been discussed 
in any great detail, it should be dear that an excellent 
performance can be obtained at frequencies of up 
to at least 30MHz (corresponding to a wavelength of 
10m). 

Fig. 18: A TCA440 circuit for medium wave use In 
which tuning Is performed by varying the voltage+Vo 

applied to the BB113 varicap diodes 

PW WIMBORNE 
continued from page 34 

Precautions Against Hum 
As with the majority of audio amplifiers, care must 

be taken in the physical layout to avoid high levels 
of hum, especially where earthing at various points 
on the chassis is concerned. The emphasis placed 
upon "input earth" and "speaker earth" in the circuit 
diagram is no idle instruction; it is essential to take 
external earthing to only one of these points in order 
to prevent the creation of circulating currents ("hum 
loops"), and a consequent high residual hum level. 

With the same aim in view, caution in the. layout 
of current carrying conductors such as mains trans- 
former secondary cables will help to prevent hum by 
routing them well away from sensitive points on the 
audio pre-amplifier layout. 

One very important point is that the mains trans- 
former itself can, by virtue of its high field intensity, 
radiate hum to the amplifier sections. This is 
especially true of the cassette unit, where the replay 
head will be very sensitive in this respect. As a result, 
it should not be permanently sited until after the 
cassette unit has been installed, at which point it 
should be swung in different directions while the 
cassette unit is switched to "play", noting the best 
position for minimum hum. 

Succeeding instalments will cover the remaining 
circuit elements, which includes the r.f. board and 
tuner unit, along with the two optional magnetic 
cartridge pre-amplifiers, and notes on installation of 
the cassette unit. 
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Landsat 

The third Landsat satellite was launched from the 
US Western Test Range on March 5, 1978. It joins an 
earlier Landsat craft to scan the entire earth every 
nine days from an altitude of 500 miles. The satellites 
detect variations in sunlight patterns reflected from 
objects on the earth and even from subterranean 
materials such as mineral deposits and water. 

Information thus provided is transmitted to earth 
stations and converted into photographic prints and 
tapes which can provide solutions to many problems 
in food, minerals and other critical resources . It has 
been estimated that the Landsat craft will save thous-
ands of millions of dollars annually and cut the cost 
of obtaining data about environmental resources by 
a factor of about 20 times. 

The imaging systems aboard Landsat-3 (weight 
940 kg) are improved versions of the multi-spectral 
scanner subsystem and return-beam vidicon units 
employed in the two earlier Landsat craft. Tbe de-
velopments in these infra-red sensors allow the detec-
tion of temperature differences in vegetation, bodies 
of water and urban areas. during either the day or 
night. 

The Landsat craft have provided over half a mil-
lion electronic images of the earth to over one hun-
dred nations and are said to have affected more 
people than any other space programme. Information 
contained in the Landsat images is vital to the intelli-
gent management of our natural resources . 

The third Landsat spacecraft during its final checking 
at the General Electric Space Division Laboratory, 
Valley Ford, Pennsylvania. 
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Although the prime contractor for the construction 
of each of the three Landsat craft was the US General 
Electric Company, the work required ground support 
equipment for the launch operations, satellite track-
ing and data-collection receiving site apparatus for 
NASA tracking and data stations. The initial ground 
data system at the NASA Goddard Space Flight 
Centre, Greenbelt, Maryland, USA decodes the Land-
sat data to the required form for distribution to the 
various user agencies. 

Landsat-1 was launched in July 1972 and was 
operating successfully when its transmitters were 
turned off in January 1978 in preparation for the 
launching of Landsat-3. Both Landsat-2 (launched in 
January 1975) and Landsat-3 will continue to provide 
data in the coming years, but plans are well advanced 
for the launch of a Landsat-D craft in the early 
1980's. The new spacecraft will provide more and 
better data at a faster rate; in addition, major 
improvements have been made to the ground data-
handling system. 

Although the Landsat programme was initially 
experimental, undertak,en to ascertain the feasibility 
of the remote sensing of earth resources from sp·ace, 
more and more demands for information obtained by 
the spaceuaft are being received from an increasing 
number of users . The Landsat observations have been 
employed as a vitally important part of the informa-
tion required to estimate food crop yield, to aid oil 
and mineral exploration, to measure water quantity 
and quality, to make inventories of forests and to 
monitor land use. Indeed, the number of purposes 
for which the information is being used is growing 
at a rapid rate. • 
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Although the prime contractor for the construction 
of each of the three Landsat craft was the US General 
Electric Company, the work required ground support 
equipment for the launch operations, satellite track- 
ing and data-collection receiving site apparatus for 
NASA tracking and data stations. The initial ground 
data system at the NASA Goddard Space Flight 
Centre, Greenbelt, Maryland, USA decodes the Land- 
sat data to the required form for distribution to the 
various user agencies. 

Landsat-1 was launched in July 1972 and was 
operating successfully when its transmitters were 
turned off in January 1978 in preparation for the 
launching of Landsat-3. Both Landsat-2 (launched in 
January 1975) and Landsat-3 will continue to provide 
data in the coming years, but plans are well advanced 
for the launch of a Landsat-D craft in the early 
1980's. The new spacecraft will provide more and 
better data at a faster rate; in addition, major 
improvements have been made to the ground data- 
handling system. 

Although the Landsat programme was initially 
experimental, undertaken to ascertain the feasibility 
of the remote sensing of earth resources from space, 
more and more demands for information obtained by 
the spacecraft are being received from an increasing 
number of users. The Landsat observations have been 
employed as a vitally important part of the informa- 
tion required to estimate food crop yield, to aid oil 
and mineral exploration, to measure water quantity 
and quality, to make inventories of forests and to 
monitor land use. Indeed, the number of purposes 
for which the information is being used is growing 
at a rapid rate. 

The third Landsat satellite was launched from the 
US Western Test Range on March 5, 1978. It joins an 
earlier Landsat craft to scan the entire earth every 
nine days from an altitude of 500 miles. The satellites 
detect variations in sunlight patterns reflected from 
objects on the earth and even from subterranean 
materials such as mineral deposits and water. 

Information thus provided is transmitted to earth 
stations and converted into photographic prints and 
tapes which can provide solutions to many problems 
in food, minerals and other critical resources. It has 
been estimated that the Landsat craft will save thous- 
ands of millions of dollars annually and cut (he cost 
of obtaining data about environmental resources by 
a factor of about 20 times. 

The imaging systems aboard Landsat-3 (weight 
940 kg) are improved versions of the multi-spectral 
scanner subsystem and return-beam vidicon units 
employed in the two earlier Landsat craft. The de- 
velopments in these infra-red sensors allow the detec- 
tion of temperature differences in vegetation, bodies 
of water and urban areas, during either the day or 
night. 

The Landsat craft have provided over half a mil- 
lion electronic images of the earth to over one hun- 
dred nations and are said to have affected more 
people than any other space programme. Information 
contained in the Landsat images is vital to the intelli- 
gent management of our natural resources. 

The third Landsat spacecraft during its final checking 
at the General Electric Space Division Laboratory, 
Valley Ford, Pennsylvania. 
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This tuner can be used with end-fed or balanced 
feeder systems, either fOor reception or transmiS'sion. 
When used with a receiver, a substantial improve-
ment in signal strength is obtainable. For transmis-
sion, it allows the usual pi-tank to be matched to end-
fed, Zepp, and other aerials. 

Construction 
Ll is wound with 20 s.w.g. tinned copper wire, and 

L2 is of well-insulated wire, on top of Ll, as in 
Fig. 2. The former is 89mm x 44mm and 34 turns 
are used in all. Taps are equally spaced at six turns, 
two turns, four turns, and five turns from the centre 
tap. They are made by passing short lengths of 16 
s.w.g. wire into holes in the former, and securely 

A 
J; -----

o 

VCI 

bdcn:ed 
feeders 

VC2 

Fig_ 1 : The circuit diagram of the aerial tuner 

soldering these to the winding turns as required. Nine 
6BA bolts with tags, mounted on a piece of paxolin 
about 102mm x 102mm (as in Fig. 2), support the 
coil. Below these taps fit three bolts for A, Band C. 
A to B is three turns, and B to C has four turns, so 
that three, four, or seven turns may be selected. Two 
further bolts are for E, E, Fig. 2. 

Provided plenty of taps are available, other coils 
may be suitable. 

Methods of Coupling 
It is possible to find a suitable coupling method by 

trial only, especially for reception alone. Fig. 3 
will help clarify some of the more usual configura-
tions. 

"A" is a pi-coupler, and adjustment of the capaci-
tors allows a wide range of impedances to be matched, 
either to load the transmitter correctly, or to give 
best reception. 

"B" is a popular method for high impedance 
aerials. With a transmitter, a co-axial lead is generally 
used, with outer conductor to the chassis. This, shown 
at "B" may be fitted for any circuit. 

"C" employs the link for coupling. For low frequen-
cies, the two capaci1'ors may be put in parallel as 
shown, and this is useful if they are not of very large 
value. 
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"D" is a somewhat similar arrangement to using a 

centre-tapped coil and having the capacitors in series-
in this way is most appropriate for a high frequency 
band. 

"E" shows the aerial tapped down, which is useful 
with parallel tuning when aerial loading prevents 
proper tuning with ".6". 

"B", "e" and "D" are appropriate for high 
impedance. "E" suits many intermediate lengths. "F" 
is for low impedance (quarter wave) with one 
capacitor used for series tuning. 

Parallel tuning of balanced feeders is shown in 
Fig. 1. This is satisfactory when the feeder termina-
tion is high impedance. For low impedance feeders, 
"G" in Fig. 3 is necessary. The best balanced system 
is a tuned doublet. The top is divided into equal 
lengths, and the twin feeders are spaced about 102mm 
by sp-readers. High impedance feed is expected if one-
half the top, plus the feeder, equals a half-wave or 
multiple of half-waves. Should one-half the top plus 
feeder be a quarter wave or odd multiple, low-
impedance coupling "G" is anticipated. 

* components 
VCl and VC2 350pF Jackson 5021/2 or similar. Ceramic 
or paxoJin former, 100 '" l00mm. Aluminium base 
165 x 100 x 9mm, aluminium panel 203 . 152mm, Case 
203 x 152 x 152mm. Tinned copper and insulated wire. 
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Fig. 2: General layout, showing connections to screw 
terminals 
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This tuner can be used with end-fed or balanced 
feeder systems, either for reception or transmission. 
When used with a receiver, a substantial improve- 
ment in signal strength is obtainable. For transmis- 
sion, it allows the usual pi-tank to be matched to end- 
fed, Zepp, and other aerials. 

Construction 
Ll is wound with 20 s.w.g. tinned copper wire, and 

L2 is of well-insulated wire, on top of Ll, as in 
Fig. 2. The former is 89mm x 44mm and 34 turns 
are used in all. Taps are equally spaced at six turns, 
two turns, four turns, and five turns from the centre 
tap. They are made by passing short lengths of 16 
s.w.g. wire into holes in the former, and securely 
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Fig. 1: The circuit diagram of the aerial tuner 

soldering these to the winding turns as required. Nine 
6BA bolts with tags, mounted on a piece of paxolin 
about 102mm x 102mm (as in Fig. 2), support the 
coil. Below these taps fit three bolts for A, B and C. 
A to B is three turns, and B to C has four turns, so 
that three, four, or seven turns may be selected. Two 
further bolts are for E, E, Fig. 2. 

Provided plenty of taps are available, other coils 
may be suitable. 

Methods of Coupling 
It is possible to find a suitable coupling method by 

trial only, especially for reception alone. Fig. 3 
will help clarify some of the more usual configura- 
tions. 

"A" is a pi-coupler, and adjustment of the capaci- 
tors allows a wide range of impedances to be matched, 
either to load the transmitter correctly, or to give 
best reception. 

"B" is a popular method for high impedance 
aerials. With a transmitter, a co-axial lead is generally 
used, with outer conductor to the chassis. This, shown 
at "B" may be fitted for any circuit. 

"C" employs the link for coupling. For low frequen- 
cies, the two capacitors may be put in parallel as 
shown, and this is useful if they are not of very large 
value. 
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"D" is a somewhat similar arrangement to using a 
centre-tapped coil and having the capacitors in series 
in this way is most appropriate for a high frequency 
band. 

"E" shows the aerial tapped down, which is useful 
with parallel tuning when aerial loading prevents 
proper tuning with "B". 

"B", "C" and "D" are appropriate for high 
impedance. "E" suits many intermediate lengths. "F" 
is for low impedance (quarter wave) with one 
capacitor used for series tuning. 

Parallel tuning of balanced feeders is shown in 
Fig. 1. This is satisfactory when the feeder termina- 
tion is high impedance. For low impedance feeders, 
"G" in Fig. 3 is necessary. The best balanced system 
is a tuned doublet. The top is divided into equal 
lengths, and the twin feeders are spaced about 102mm 
by spreaders. High impedance feed is expected if one- 
half the top, plus the feeder, equals a half-wave or 
multiple of half-waves. Should one-half the top plus 
feeder be a quarter wave or odd multiple, low- 
impedance coupling "G" is anticipated. 

★ components 

VC1 and VC2 350pF Jackson 5021/2 or similar. Ceramic 
or paxolin former, 100 a IDOmm. Aluminium base 
165x100 X 9mm, aluminium panel 203 ■ 152mm, Case 
203 x 152 x 152mm- Tinned copper and insulated wire. 

Fig. 2: General layout, showing connections to screw 
terminals 

Practical Wireless, October 1973 

www.americanradiohistory.com



'--:::-

A view of the unit showing L2 (p.v.c. covered wire) 
wound over L1 

Fig. 3: Coupling circuits A and B 

Fig. 4: Coupling circuits C to E 

Frequency 
Circuits showing the whole of Ll in use, above, 

are for the BOrn band. For higher frequencies, fewer 
turns are used. With "A" short out unwanted turns. 
Circuits such as "B", "C", "E" and "F" are used at 
higher frequencies by moving the aerial and capacitor 
connections down the coil. 

With balancedl circuits, Fig. 1, "D" and lOG" in Fig. 
3, move taps in equally from each end. 

There is sufficient latitude to allow tuning up for 
reception on 2Sm, 3lm and other broadcast bands, if 
required. 

62 

Fig. 5: Coupling circuits F (upper) and G (lower); 
details of all coupling circuits are given in the text 

Reception 
For reoeption purposes only, it is an easy matter to 

try various tappi:ngs or circuits, to find which peaks 
up signals best. This can be done with the aid of the 
S-meter, selecting a signal not subjected to fading. 
"B" "E" and "F" will cover most conditions likely to 
be with a single wire aerial. The improvement 
is greatest when the original match with no tuner was 
poor. 

Fig. 1 or "G" will be used with twin tuned feeders 
(doublet or Zepp) or Fig. 1 with feeders tapped in 
equally from each end of Ll. 

Transmission 
The points already mentioned apply, plus the fact 

that for correct operation and loading, suitable match-
ing is essential. Mis-matching may in fact cause 
damage to the transmitter output stage. 

An excellent method of matching is to place a 
standing wave indicator in the co-axial lead from 
tuner to transmitter, and adjust the tuner for mini-
mum SWR, with reduced power. An indication of 
1· 5: 1 or lower is normally satisfactory. Adjustment 
to a very low SWR (virtually 1: 1) is generally simpli-
fied by placing a variable capacitor in series with the 
link or tap-e.g., between A and the co-axial inner 
conductor in Fig. 1. A 500pF component is suitable for 
h.f. bands, and 2 X 500pF for 80m, receiver type 
cap'acitors having adequate spacing. <C A" Fig. 3 does 
not require this item, and can generally provide 
virtually 1 : 1 SWR. 

Capacitor settings and tappings used for each band 
should be noted so that re-tuning is possible with a 
minimum of trouble. • 

Practical Wireless, October 1978 

yiOm i.V 11/ 

tui 

^ I 

A view of the unit showing L2 (p.v.c. covered wire) 
wound over LI 

Fig. 3: Coupiing circuits A and B 

Fig. 4: Coupling circuits C to E 

Frequency 
Circuits showing the whole of LI in use, above, 

are for the 80rn band. For higher frequencies, fewer 
turns are used. With "A"' short out unwanted turns. 
Circuits such as "B", "C", "E" and "F" are used at 
higher frequencies by moving the aerial and capacitor 
connections down the coil. 

With balanced circuits, Fig. 1, "D" and "G" in Fig. 
3, move taps in equally from each end. 

There is sufficient latitude to allow tuning up for 
reception on 25m, 51 m and other broadcast bands, if 
required. 

[KM0031 

Fig. 5: Coupling circuits F (upper) and G (lower); 
details of all coupling circuits are given in the text 

Reception 
For reception purposes only, it is an easy matter to 

try various tappings or circuits, to find which peaks 
up signals best. This can be done with the aid of the 
S-meter, selecting a signal not subjected to fading. 
"B", "E" and "P" will cover most conditions likely to 
be met with a single wire aerial. The improvement 
is greatest when the original match with no tuner was 
poor. 

Fig. 1 or "G" will be used with twin tuned feeders 
(doublet or Zcpp) or Fig. 1 with feeders tapped in 
equally from each end of LI, 

Transmission 
The points already mentioned apply, plus the fact 

that for correct operation and loading, suitable match- 
ing is essential. Mis-matching may in fact cause 
damage to the transmitter output stage. 

An excellent method of matching is to place a 
standing wave indicator in the co-axial lead from 
tuner to transmitter, and adjust the tuner for mini- 
mum SWR, with reduced power. An indication of 
1-5:1 or lower is normally satisfactory. Adjustment 
to a very low SWR (virtually 1:1) is generally simpli- 
fied by placing a variable capacitor in series with the 
link or tap—e.g., between A and the co-axial inner 
conductor in Fig. 1. A SOOpF component is suitable for 
h.f. bands, and 2 X SOOpF for 80m, receiver type 
capacitors having adequate spacing. "A" Fig. 3 does 
not require this item, and can generally provide 
virtually 1:1 SWR. 

Capacitor settings and tappings used for each band 
should be noted so that re-tuning is possible with a 
minimum of trouble. 0 
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C GOLDRING Gl03 
Belt Drive Turntable 

Famous name turntable slashed 
to near half pnce . Complete with 
pi! nth, cover and leads Accepts 
any standard cartfldge (nol ,neluded l 

ULL 12 MONTH GUARANTEE 

OUR PRICE 
£26.95 

Build your own 
GOLDRING CK2 
Belt Drive Turntable 
Beautifully engineered unit fro 
the famous Goldring company, 
comes complete with instructions 
and all necessary parts . Ready to 
incorporate Into your design 
plinth and cover . The pleasure of 

.... 
0,," 

-'0., ONLY 
lit £16.95 

assembl ing your own deck . ( + p.p & Ins . £1 .75) 
(Plinth, cover and cartridge not included) . All PRICES 
Usually sold lor £54.95 with plinth and cover. INC. VAT 
Call in or send cheque, P.O, M.O, Access, 
Barclaycard, Diners Club or American Express Number. 

.. 

RANGE OF BOOKS IN THE NEW 
DORAM HOBBIES 
CATALOGUE. 

Doram Electronics Ltd 
PO Box TR8. Leeds LS 12 2UF 

Please send my FREE Hobbies Catalogue. I I enclosel 25p contribuhon to p & p (AVAILABLE LATE SEPT) 

I Name 

I Address. I PW5 

I ftn. Doram Electronics Ltd I POBox TR8. LeedsLS12 2UF 

\ Overseas customers (except for N Ireland)- 60p J 
\ inc luding despatch by Air (or all -up post) / 

P,Qcticol Wi l eLess. O('tobe" 1978 

What did Flemming 
say to Edison about 
Antennas in 1912 P 
We're not sure, but we can be sure that they couldn't 
have been discussing the merits of the Joystick VFA (Variable 
Frequency Antenna, ·5-30 Mhz). That had to come later. , , 
so that now. you can have a versatile antenna system that 
acts as a ground plane right through the six lower amateur 
bands and on all frequencies in between . Short wave listener 
and transmitting amateur alike will benefit from a VFA-
if you can't hear 'em, you can't work 'em', 

SYSTEM "A" £41·00 
250 w. p.e.p. OR for the SWL 

SYSTEM "J" 
500 w. p.e.p. (improved "Q' on receive). 

PARTRIDGE SUPER PACKAGES 
COMPLETE RADIO STATIONS FOR ANY LOCATION 
All Packages feature the World Record Joystick Ae r ial (System tAl) , with 
8ft. feeder. all necessary cables, matching co mmunication headphones . 
Del iv. Securico r our risk . ASSEMBLED IN SECONDS! BIG CASH 
SAVINGS I 

PACKAGE No. I 
AI above with R.lOO RX . SAVE £14 · 151 

PACKAGE No. 2 
I1 offered with the FRG7 RX . SAVE £14 · 151 

PACKAGE No. 1 
Here it a lower-pric.e, high .. quality 
packaee featurine the LOWE SRXlO., 
with all the Partridee extras. SAVE 
£14 ' 15! 

£222-00 
£222-00 

£184-50 
RECEIVERS ONLY, inciulivedelivery, etc. 

R.100 £184·50 FRG7 £184·50 SRX10 £140·75 

All prices are correct at time of going to press 
and include VAT at 12i% and carriage. 

f!I .. ' . .' I Just telephone 
your card number 

. .. office hours) 

or write for details, send 9p stamp 

G3CED 1/IIf&'1 G3VFA 
5 Partridge House, Prospect Road. Broadstairs 
CTIO·I LO. (Callers by appointment). 

What did Flemming 

say to Edison about 

Antennas in1912 ? 

We're not sure, but we con be sure that they couldn't 
have been discussing the merits of the Joystick VFA (Variable 
Frequency Antenna, -5-30 Mhi). That had to come later . . . 
so that now. you can have a versatile antenna system that 
acts as a ground plane right through the si* lower amateur 
bands and on all frequencies in between. Short wave listener 
and transmitting amateur alike will benefit from a VFA— 
if you can't hear 'em. you can't work 'em'. 

SYSTEM "A" £41 00 

250 w. p.e.p. OR for the SWL- 

SYSTEM "J" £47-95 

500 w. p.e.p. (improved 'Q* on receive). 

PARTRIDGE SUPER PACKAGES 

COMPLETE RADIO STATIONS FOR ANY LOCATION 
Aff Packages feature World Record Joystick Aerial fSystem 4A*J. with 
flic, feeder, all necessary cables, macchlng commurticatton headphones. 
Deliv. Seeuricor our risk. ASSEMBLED IN SECONDS! BIG CASH 
SAVINGS! 

PACKAGE No. I 
Aa above with R.JOO RX. SAVE CM- IS! 

PACKAGE No. 2 
U offered with the FHC7 RX, SAVE £U-I5i 

PACKAGE No. 3 
H«ro i> a Fowei-'prkc, high-quality 
package featuring the LOWE SRX30., 
with all the Partridge entrap. SAVE 
<14 fSI 

£22200 

£222-00 

£184-50 

RECEIVERS ONLY, Inclusive delivery, etc. 
R.300 £184.50 FRG7 £184-50 SRX30 £140-75 

AM prices are correct at time of going to press 
and include VAT at 123% and carriage. 

VISA 

Just telephone 
your card number 

Phone 0843 62S35 (ext. S) 
(or 62839 after Buy it with Accesa. 
office hours) ^ ' 

or write for details, send 9p stamp 

rw 

5 Partridge House, Prospect Road, Broadstarrs 
CTI0-ILD. (Callers by appointment). 
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lj COLORING G103 
Belt Drive Turntable 

Famous name turntable slashed 
to near hall price. Complete with 
plinth, cover and leads Accepts 
any standard caftndgetnoi -nciuaadi 

FULL 12 MONTH GUARANTEE 

OUR PRICE 

cs £26.95 
R.R.P.C54 ( ^p/p 8 lns£2.50) 

m 

-i 

SmiBSojndFliJdii] 
248/250 TOTTENHAM COUNT ROAD, LONDON W1. TEL: 01-6371908 

^noMm~ 

SEETHE 
RANGE OF BOOKS IN THE NEW 

DORAM HOBBIES 

CATALOGUE. 

Doram Electronics Ltd 
PO Box TR8. Leeds LS12 2UF 

Please send my FREE Hobbies Catalogue. 
I enclose' 2Sp conli ibulion 10 p 8 p I AVAILABLE LATE SEPT 1 

J W ■ ■ ■ Doram Electronics ltd 
I I PO Bo* TR8, Leeds LS122UF 

Overseas cuSlomers (except torN Irelandl-bOp 
including despatch by Air (or all-up post) 
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So You Want to Pass the RAE? 
A rep'rint of the complete series, including details of 
the new examination format being introduced in 1979, 
will be available in mid-September 1978. The reprint 
will cost 8Sp, including postage and packing to 
addresses within the United Kingdom. 

Order your copy by completing and returning the 
coupon, together with your remittance, to IPC 
Magazines Ltd., Post Sales Department, Lavington 
House, 25 Lavington Street, London SEl OPF. Please 
ensure that your name and address are clearly 
legible. 

r-------------------l 
I I I PRACTICAL WIRELESS-Radio Amateur I 
j Examination Reprint I 
I 
I 
I 
I 

Please send your order and remittance to:-

IPC Magazines Ltd., Post Sales Department, 
Lavington House, 25 Lavington Street, London 
SE10PF 

Please send me . . . copies at a5p each to include 
postage and packing 

I enclose P.O./Cheque No .... .. ......... Value .......... .. 

Remittance must be crossed postal order or cheque 
(name and address on back please) and made 
payable to IPC MAGAZINES L TO 

NAME ..................... , ........ .. ................. ... . ....... .. , . .. . 
(BLOCK LETTERS) 

ADDRESS ... .. ... . ... , .... ..... ...... .. ..... ..... .. .. ... ... , ...... . . 
(BLOCK LETTERS) 

... .... .......... ..... .... .. .... ....... Post Code .... ... .. .. .. ... .. 

Remittances with overseas orders must be sufficient 
to cover despatch by sea or air mail as required. 

Payable by International Money Order only 

Company registered in England. Regd. No. 53626 

A subsidiary of Reed International Limited 

______ Cut round dotted line _____ _ 
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2m MOSFET CONVERTER 
continued from page 25 

An internal supply using a PP3 battery could also 
be utilised if the Zener stabiliser in the oscillator is 
changed to a 6V8 type and Rh, suitably adjusted in 
value. 

The converter would then be completely self· 
contained and could be used with valve receivers 
where an internal 12V supply is not normally avail · 
able. 

Coil Winding Details 
Coils Ll, L2, L3, L6 and L7 are identical, with the 

exception of a tap at 114 turns on Ll. They are all 
made using a 6· Smm drill as a winding mandrel. 

All coils can be wound using 19 or 20 s.w.g. tinned 
copper wire and, with the exception of Ll, may be 
constructed from enamelled wire for appearances 
sake. The turns are separated evenly until the coils 
are 9mm (0 , ;; inches) long. 

Coil L4 is wound using 30 S.w.g. enamelled copper 
wire with a total of 17 turns on a Smm slug-tuned 
former, which is then fixed to the board with cyano-
acrylate adhesive. 

Enamelled 30 s.w.g. copper is also used for LS, 
which is wound with 9 turns on a Smm slug-tuned 
former and fixed in the same manner. Both the coils 
are close-wound, the windings being subsequently 
waxed to aid stability and to hold in place whilst. fit-
ting to the board. 

Alignment and Operation 
Once the unit has been completed and checked for 

faults , the battery or other supply may be connected 
and the current measured. This should be in the 
order of 20mA at 12V. If all is well the oscillator 
can now be with the core of LS, using a 
wavemeter to sense when oscillation occurs and to 
tune for maximum output. At this point, the supply 
should be switched off and on again to ensure that 
the oscillator re-starts. If it does not, then detune the 
coil slightly until instantaneous oscillation occurs at 
switch-on . Once correct, use a wavemeter to tune 
L6/ TC4 to 116MHz and then tune L7ITCS; return to 
TC4 and peak. then TC5 again to achieve maximum 
output, as these coils will t'end to detune each other. 

Plug the converter into the aerial socket of a re-
ceiver and tune the set tOo 29MHz, now adjust L4 for 
maximum noise at the speaker. 

Carefully tune the station receiver from 28 to 
30MHz and try to find a signal. If a station is heard 
or a locally-generated signal is available trimmers 
TC1, TC2, and TC3 can be peaked for maximum out-
put from the speaker or against a reading on the S-
meter (which is usually much more accurate) . 

The trimmers TC4 and TC5 should now be care-
fully turned for optimum COonverter gain. 

No further adjustments are required and the unit 
should give you years of satisfactory operation with-
out the need for any further adjustment jf a small 
drop of wax is melted into the coil cores to ensure 
rigidity . • 
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continued from page 25 

An internal supply using a PP3 battery could also 
be utilised if the Zener stabiliser in the oscillator is 
changed to a 6V8 type and Rm suitably adjusted in 
value. 

The converter would then be completely self- 
contained and could be used with valve receivers 
where an internal 12V supply is not normally avail- 
able. 

Coil Winding Details 
Coils LI, L2, L3, L6 and L7 are identical, with the 

exception of a tap at IG turns on LI. They are all 
made using a S-Smm drill as a winding mandrel. 

All coils can be wound using 19 or 20 s.w.g. tinned 
copper wire and, with the exception of LI, may be 
constructed from enamelled wire for appearances 
sake. The turns arc separated evenly until the coils 
are 9mm (0-3 inches) long. 

Coil L4 is wound using 30 s.w.g. enamelled copper 
wire with a total of 17 turns on a 5mm slug-tuned 
former, which is then fixed to the board with cyano- 
acrylate adhesive. 

Enamelled 30 s.w.g. copper is also used for L5, 
which is wound with 9 turns on a 5mm slug-tuned 
former and fixed in the same manner. Both the coils 
are close-wound, the windings being subsequently 
waxed to aid stability and to hold in place whilst, fit- 
ting to the board. 

Alignment and Operation 
Once the unit has been completed and checked for 

faults, the battery or other supply may be connected 
and the current measured. This should be in the 
order of 20mA at 12V. If all is well the oscillator 
can now be jdjusted with the core of L5, using a 
wavemeter to sense when oscillation occurs and to 
tune for maximum output. At this point, the supply 
should be switched off and on again to ensure that 
the oscillator rc-starts. If it does not, then detune the 
coil slightly until instantaneous oscillation occurs at 
switch-on. Once correct, use a wavemeter to tune 
L6/TC4 to 116MHz and then tune L7/TC5; return to 
TC4 and peak, then TC5 again to achieve maximum 
output, as these coils will tend to detune each other. 

Plug the converter into the aerial socket of a re- 
ceiver and tune the set to 29MHz, now adjust L4 for 
maximum noise at the speaker. 

Carefully tune the station receiver from 28 to 
SOMHz and try to find a signal. If a station is heard 
or a locally-generated signal is available trimmers 
TCI, TC2, and TC3 can be peaked for maximum out- 
put from the speaker or against a reading on the S- 
meter (which is usually much more accurate). 

The trimmers TC4 and TC5 should now be care- 
fully turned for optimum converter gain. 

No further adjustments are required and the unit 
should give you years of satisfactory operation with- 
out the need for any further adjustment if a small 
drop of wax is melted into the coil cores to ensure 
rigidity. # 
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by Eric Dowdeswell G4AR 

Looking at the spate of reports on 10 and 15m activity 
it is fairly obvious that most are from readers possess-
ing one of the relatively new types of receiver, such as 
the FRG-7. This is only to be expected, of course, but it 
leads me to wonder just how many readers are 
plodding away with older sets, which may not be very 
effective at these frequencies, nat hearing very much , 
and frequently switching aff, convinced that the bands 
are dead. 

If you have such a set, dan't scrap it but build 
yourself a canverter from some published design. The 
set is probably quite effective at, say, 3·5 to 5·5MHz, 
with a good dial, so the converter is used to change 
signals on the 10 and I5m bands (28 to 29·7MHz and 
21 to 2I ·4MHz) to a frequency within the range of 
the main receiver, which is used as a tuneable i.f. 
stage. The simple rJ. tuned circuits can be arranged 
to cover both bands without any switching. 

A good line-up for the converter is an r.f. stage , 
mixer, and crystal ascillator/ multiplier. If, far 
example, a 3· 5MHz crystal is chosen, the oscillator 
output selects the 7th harmonic on 24·5MHz which is 
fed to the mixer, producing a difference frequency, on 
28MHz, of 3· 5MHz which is fed to. the receiver. The 
dial calibration of 3· 5MHz will now represent 28MHz 
and by tuning up to, say, 4·5MHz then signals. on 
29MHz will be heard, and so on, the converter rJ. 
circuits being peaked appropriately. 

In practice a crystal just below 3· 5MHz will be 
chosen or the receiver will be blocked by the funda-
mental. A frequency af about 3·490MHz should be 
suitable 

If the fifth harmonic of the crystal is chosen, an 
17· 5MHz, this will mix with 2IMHz to produce 
3· 5MHz again, thus covering the I5m band. The only 
switching invol'ved is for the correct harmonic, the r.f . 
tuning covering both bands. There are no variable 
oscillators involved which means that the overall 
stability of the set-up is as good as the main receiver. 

Crystals over a very wide range of frequencies can 
be chosen, different ones for each band if you like, 
and the i.f. tuning range can be other than that 
suggested. However, the use of 3 ·5MHz gives auto-
matic fixing of the band edges. 
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It is essential that the main receiver be well 
screened and that the converter is connected up with 
coaxial ca·ble with proper fittings, otherwise signals 
may leak through at the chosen i.f. The converter 
should have a switch to change the aerial input direct 
to the receiver to. avaid having to. play araund with 
cables. If solid-state, the converter may be powered 
by a 9V PP3 battery, or passibly from the main 
receiver. 

I used a valved versian of such a canverter for some 
years, coupled to a much-modified HRO, and such a 
combination would be hard to beat. Remember that 
in a multiband receiver the necessary rJ. switching 
can only introduce losses at the higher frequencies. 

Newcomers to the Column 
Fram East Kilbride, Glasgow comes a letter from 

Greg Duffy who has been listening around the bands 
for only a few months. He has an F'R50B receiver but 
has been worried about the type of aerial to use, and 
wants to improve on an indoor wire. I have sent him 
the PW Aerial Chart that was given away in October 
'72 and I have a few more copies for any other new-
comers who have aerial problems. An 8 x 5in SAE 
would help, please. My other oft-repeated advice was 
to write to the RSGB for a copy of the Guide to 
Amateur Radio which costs £1· 70 inc post and pack-
ing. Their address is 35 Doughty Street, London WC} 
for those just starting in amateur radio.. 

I'm going to include Neil Clarke of Mexborough, 
S. Yorks here because although he has written to me 
before, he has only recently got going with a peR 
receiver, althaugh he was after an HRO or AR88. He 
comments on the very rapid avers that some chaps 
use so that he is unable to copy the caIIsigns. This. I'm 
afraid, is samething that only experience, listening 
on the bands, will sort out, but be patient, Neil. 

An appeal from Steve DonnelIy of 25 Church Street, 
Adlington, near Chorley, Lancs, who would like to 
meet athers of like interest in his district. He's been 
using another FRSOB for over a year and if anyane 
wants to. call on Steve and "have a go" they are 
welcome. Thanks, OM. Steve wants to know all the 
pros and cons of adding accessories to a set. It so 
happens that an article from me on the very subject 
is with the Editor now, so let's hope he looks on it 
kindly! 

On the Bands 
Dick Smith of Porthcawl (:mid-Glam) is still 

plugging away with his little t.r.f. set, mainly on 20m 
where he found HP3AB on s.s.b., and A5JO ostensibly 
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by Eric Dowries we// G4AR 

Looking at the spate of reports on 10 and 15m activity 
it is fairly obvious that most are from readers possess- 
ing one of the relatively new types of receiver, such as 
the FRG-7. This is only to be expected, of course, but it 
leads me to wonder just how many readers are 
plodding away with older sets, which may not be very 
effective at these frequencies, not hearing very much, 
and frequently switching off, convinced that the bands 
are dead. 

If you have such a set, don't scrap it but build 
yourself a converter from some published design. The 
set is probably quite effective at, say. 3-5 to 5-5MHz, 
with a good dial, so the converter is used to change 
signals on the 10 and 15m bands (28 to 29-7MHz and 
21 to 21-4MHz) to a frequency within the range of 
the main receiver, which is used as a tuneable i.f. 
stage. The simple r.f. tuned circuits can be arranged 
to cover both bands without any switching. 

A good line-up for the converter is an r.f. stage, 
mixer, and crystal oscillator/multiplier. If, for 
example, a 3-5MHz crystal is chosen, the oscillator 
output selects the 7th harmonic on 24-5MHz which is 
fed to the mixer, producing a difference frequency, on 
28MHz, of 3-5MHz which is fed to the receiver. The 
dial calibration of S-SMHz will now represent 28MHz 
and by tuning up to, say, 4-5MHz then signals on 
29MHz will be heard, and so on, the converter r.f, 
circuits being peaked appropriately. 

In practice a crystal just below 3-5MHz will be 
chosen or the receiver will be blocked by the funda- 
mental. A frequency of about 3-490MHz should be 
suitable 

If the fifth harmonic of the crystal is chosen, on 
17*5MHz, this will mix with 21MHz to produce 
3-5MHz again, thus covering the 15m band. The only 
switching involved is for the correct harmonic, the r.f. 
tuning covering both bands. There are no variable 
oscillators involved which means that the overall 
stability of the set-up is as good as the main receiver. 

Crystals over a very wide range of frequencies can 
be chosen, different ones for each band if you like, 
and the i.f. tuning range can be other than that 
suggested. However, the use of 3-5MHz gives auto- 
matic fixing of the band edges. 

It is essential that the main receiver be well 
screened and that the converter is connected up with 
coaxial cable with proper fittings, otherwise signals 
may leak through at the chosen i.f. The converter 
should have a switch to change the aerial input direct 
to the receiver to avoid having to play around with 
cables. If solid-state, the converter may be powered 
by a 9V PP3 battery, or possibly from the main 
receiver. 

( used a valved version of such a converter for some 
years, coupled to a much-modified HRO, and such a 
combination would be hard to beat. Remember that 
in a multiband receiver the necessary r.f. switching 
can only introduce losses at the higher frequencies. 

Newcomers to the Column 
From East Kilbride, Glasgow comes a letter from 

Greg Duffy who has been listening around the bands 
for only a few months. He has an FR50B receiver but 
has been worried about the type of aerial to use, and 
wants to improve on an indoor wire. I have sent him 
the PW Aerial Chart that was given away in October 
'72 and I have a few more copies for any other new- 
comers who have aerial problems. An 8 x Sin SAE 
would help, please. My other oft-repeated advice was 
to write to the RSGB for a copy of the Guide to 
Amateur Radio which costs £1-70 inc post and pack- 
ing. Their address is 35 Doughty Street, London WC1 
for those just starting in amateur radio. 

I'm going to include Neil Clarke of Mexborough, 
S. Yorks here because although he has written to me 
before, he has only recently got going with a PCR 
receiver, although he was after an HRO or AR88. He 
comments on the very rapid overs that some chaps 
use so that he is unable to copy the callsigns. This, I'm 
afraid, is something that only experience, listening 
on the bands, will sort out, but be patient, Neil. 

An appeal from Steve Donnelly of 25 Church Street, 
Adlington, near Chorley, Lanes, who would like to 
meet others of like interest in his district. He's been 
using another FR50B for over a year and if anyone 
wants to call on Steve and "have a go" they are 
welcome. Thanks, OM. Steve wants to know all the 
pros and cons of adding accessories to a set. It so 
happens that an article from me on the very subject 
is with the Editor now, so let's hope he looks on it 
kindly! 

On the Bands 
Dick Smith of Porthcawi (mid-Glam) is still 

plugging away with his little t.r.f. set, mainly on 20m 
where he found HP3AB on s.s.b., and A5JO ostensibly 
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in Bhutan, which is just too good to be true! Bob Bell 
(Blyth , Northumberland) reports that about a dozen 
people have come forward as a result of appeals in 
this column so it looks as if a local club there will 
materialise very soon. Any group thinking of starting 
a club but feeling a bit hesitant about it should write 
to the RSGB and see if they still have the leaflet which 
gives a suggested set of rules and general guidance on 
running a club. 

Flat Holme Island was the QTH for the Marconi 
celebrations and special station GB3FI. Brian Smith 
of Barry, Glam. can see the island from his QTH but 
was determined to log the station . He found it 
eventually on 160m! Brian bought himself a type-
writer, unfortunately for me, as his letters are now 
twice as long! He found DX on 80m at this time of 
year in the shape of ZP5YW, which is pretty good 
going. 

Steve Turner BRS37620 kept away from radio while 
working on his a-levels but was amply rewarded on his 
return by catching the Rodriguez Island DX-pedition 
3B9DA on 20m s.s.b., using his ex-Army R208 and 50ft 
wire. He's contemplating recalibrating his set and 
would like to hear from anyone else who has 
managed to do this successfully. So fellow R208 users 
are asked to drop a line to Steve at 9 Wallingford 
Road, Handforth, Wilmslow, Cheshire. 

According to lan Marquis A9140 the band with the 
sparkle has been 15m where he found VP2MZZ on 
Montserrat, VR4CF in the Solomons and YBOAB in 
Indonesia. Talking of VP2, I wonder how many people 
realise that it counts as nine different countries for 
DXCC purposes? The first suffix letter denotes the 
island, as shown with VP2MZZ above, and there are 
nine principal islands. Another one who is just relax-
ing after his exams is Pete Cockerell of Leigh-on-Sea, 
Essex. He's asking me when the peak of the current 
sunspot cycle is likely to he! My guess is as good as 
anyone's but I'd say around 1981 , but there, half the 
fun of amateur radio is not knowing how conditions 
are going to turn out! Pete's problem is that he'd 
like something better than the PW Direct Conversion 
Receiver that has stood him in good stead, but can't 
decide whether to go on making up odds and ends of 
projects or to save for a proper set ! Go for the set 
first OM and get some more listening time in. You can 
go for the bits and pieces later. 

In far-distant Truro, Cornwall Bill RendelI has 
added a 15m folded dipole to his "elementary" valved 
Heathkit AR3 and his log seems to justify the work 
involved, with FP, KC4, KG4 etc appearing in the log, 
as part of Bill's quest for island calls. Bill comments 
on the sunspot wipeout in mid-July when the band 
was full of DX at 1730 but within a couple of hours all 
he COL.ld hear were G's working each other. He 
managed to bag GJ for a new one on 15m! 

Club News 
John Howard G4EVI, publicity officer of the Yeovil 

ARC G3CMH invites interested readers to two lectures. 
On September 14th Dud Charman G6CJ gives his 
famous talk and demo on aerials, and on October 12th 
the RSGB's Region 17 rep Les Hawkyard G5HD will 
discuss the World Administ.rative Radio Conference 
1979. Club meetings every Thursday at 1930 in 
Building 101, Houndstone Camp, YeoviI. A club net 
operates on Sundays 1030 on 3660kHz. 

I always thought that Shirehampton was one of 
those places mentioned in Crossroads! But now R. G. 
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Ford tells me that the Shirehampton ARC meets on 
Friday evenings at Twyford House, High Street, 
Shirehampton, Bristol and that a new RAE course 
starts in September. The club has h.f. 'and v.h.f. gear 
plus a programme of lectures and films. Write to 
Hon. Sec. R. G. Ford, 2 Jersey Avenue, St. Annes, 
Bristol for details. 

Log Extracts 
w. RendeIl :- ISm C5AAR EA8LD FPOAM HM1II 

HSIWR J3AH KA6KN KcC4AAC (Anvers Is.) KG4FW 
KZ5ED SVlIW (Crete) TR8AC YBOACB 9Vl TG. 

I. Marquis:- 20m FC9UC OHONA TAIZB ISm 
TU2GM FM7BA VP2MZZ VR4CF 3D6BP YBOAB IOm 
3D6BP 8RlJ (c.w.). 

S. Turner:- 20m DUICLR HBOXAA YBlBF /7 
3B9DA (Rodriguez Is.). 

B. Smith:- 80m ZP5YW 40m C02KK TI2RMA 
TG91A ISm HSl WR. 

R. Smith:- 20m A5JO C02FRC HP3AB VP2VEM. 
R. Bell:-ISm P29JS CP3AF IOm LUINR. 
All s.s.b. unless indicated otherwise. 

MEDIUM WAVE DX 
by Charles Mol/ay G8BUS 

During the last war a number of specialist receivers 
covering the low frequency bands only, were pro-
duced and on the face of it, they should be the 
answer to the medium wave DXers' prayers. Unfor-
tunately there are snags . The majority of these re-
ceivers are bulky and heavy. Some are unsightly with 
jacks and multiway plugs on the front panel, and 
many were designed to run from unorthodox power 
sources such as a 24 volt aircraft supply. Reader 
M. N. Button of 101 The Street, Holt, Trowbridge, 
Wiltshire, has acquired one of those receivers-the 
ex-USAF DF Receiver type RlOIAI ARN6 which covers 
100kHz to 1750kHz in four bands and he would be 
very grateful for any information on it. All letters will 
be answered. 

Low Frequency Communications 
Receivers 

A gener al coverage receiver such as the CRI00 or 
the AR88 must have a reasonably high iJ. in order 
to provide good image rejection at the h.f. end of its 
range, but the higher the value of the i.f.. then the 
worse the selectivity becomes so usually a com-
promise is chosen around 460kHz. If the selectivity 
is not good enough then a crystal or mechanical i.f. 
filter has to be provided . A receiver for low frequency 
use only, can have an i.f . as low as 100kHz which pro-
vides excellent selectivity with a minimum of com-
plication while at the same time the image rejection is 
acceptable. Stability is also easier to achieve and two 
r.f. stages and three iJ. stages are not uncommon . As 
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in Bhutan, which is just too good to be truel Bob Bell 
(Blyth, Northumberland) reports that about a dozen 
people have come forward as a result of appeals in 
this column so it looks as if a local club there will 
materialise very soon. Any group thinking of starting 
a club but feeling a bit hesitant about it should write 
to the RSGB and see if they still have the leaflet which 
gives a suggested set of rules and general guidance on 
running a club. 

Flat Holme Island was the QTH for the Marconi 
celebrations and special station GB3FI. Brian Smith 
of Barry, Giam. can see the island from his QTH but 
was determined to log the station. He found it 
eventually on 160m! Brian bought himself a type- 
writer, unfortunately for me, as his letters are now 
twice as long! He found DX on 80m at this time of 
year in the shape of ZP5YW, which is pretty good 
going. 

Steve Turner BRS37620 kept away from radio while 
working on his O-levels but was amply rewarded on his 
return by catching the Rodriguez Island DX-pedition 
3B9DA on 20m s.s.b., using his ex-Army R208 and 50ft 
wire. He's contemplating recalibrating his set and 
would like to hear from anyone else who has 
managed to do this successfully. So fellow R208 users 
are asked to drop a line to Steve at 9 Wallingford 
Road, Handforth, Wilmslow, Cheshire. 

According to Ian Marquis A9140 the band with the 
sparkle has been 15m where he found VP2MZZ on 
Montserrat, VR4CF in the Solomons and YBOAB in 
Indonesia. Talking of VP2,1 wonder how many people 
realise that it counts as nine different countries for 
DXCC purposes? The first suffix letter denotes the 
island, as shown with VP2MZZ above, and there are 
nine principal islands. Another one who is just relax- 
ing after his exams is Pete Cockerell of Leigh-on-Sea, 
Essex. He's asking me when the peak of the current 
sunspot cycle is likely to be! My guess is as good as 
anyone's but I'd say around 1981, but there, half the 
fun of amateur radio is not knowing how conditions 
are going to turn out! Pete's problem is that he'd 
like something better than the PIV Direct Conversion 
Receiver that has stood him in good stead, but can't 
decide whether to go on making up odds and ends of 
projects or to save for a proper set! Go for the set 
first OM and get some more listening time in. You can 
go for the bits and pieces later. 

In far-distant Truro, Cornwall BUI Eendell has 
added a 15m folded dipole to his "elementary" valved 
Heathkit AR3 and his log seems to justify the work 
involved, with FP, KC4. KG4 etc appearing in the tog, 
as part of Bill's quest for island calls. Bill comments 
on the sunspot wipeout in mid-July when the band 
was full of DX at 1730 but within a couple of hours all 
he could hear were G's working each other. He 
managed to bag GJ for a new one on 15m! 

Club News 
John Howard G4EVI, publicity officer of the Yeovil 

ARCG3CMH invites interested readers to two lectures. 
On September 14th Dud Charman G6CJ gives his 
famous talk and demo on aerials, and on October 12th 
the RSGB's Region 17 rep Les Hawkyard G5HD will 
discuss the World Administrative Radio Conference 
1979. Club meetings every Thursday at 1930 in 
Building 101, Houndstone Camp, Yeovil. A club net 
operates on Sundays 1030 on 3660kHz. 

I always thought that Shirehampton was one of 
those places mentioned in Crossroads! But now R. G. 

Ford tells me that the Shirehampton ARC meets on 
Friday evenings at Twyford House, High Street, 
Shirehampton, Bristol and that a new RAE course 
starts in September. The club has b.f. and v.h.f. gear 
plus a programme of lectures and films. Write to 
Hon. Sec. R. G. Ford, 2 Jersey Avenue, St. Annes, 
Bristol for details. 

Log Extracts 
W. Rendeil:— 15ni C5AAR EA8LD FPOAM HM1II 

HS1WR J3AH KA6KN KC4AAC (Anvers Is.) KG4FW 
KZ5ED SV11W (Crete) TR8AC YB0ACB 9V1TG. 

I. Marquis;— 20ni FC9UC OHONA TA1ZB 15m 
TU2GM FM7BA VP2MZZ VR4CF 3D6BP YBOAB 10m 
3D6BP 8R1J (c.w.). 

S. Turner:— 20m DU1CLR HB0XAA YB1BF/7 
3B9DA (Rodriguez Is.). 

B. Smith:— 80m ZP5YW 40ni C02KK TI2RMA 
TG9IA 15m HS1WR. 

R. Smith:— 20m A5JO C02FRC HP3AB VP2VEM. 
R. Bell:— 15m P29JS CP3AP Iflm LU1NR. 
All s.s.b. unless indicated otherwise. 

MEDIUM WAVE DX 
by Charles Molloy G8BUS 

During the last war a number of specialist receivers 
covering the low frequency bands only, were pro- 
duced and on the face of it, they should be the 
answer to the medium wave DXers' prayers. Unfor- 
tunately there are snags. The majority of these re- 
ceivers are bulky and heavy. Some are unsightly with 
jacks and multiway plugs on the front panel, and 
many were designed to run from unorthodox power 
sources such as a 24 volt aircraft supply. Reader 
M, N. Button of 301 The Street, Holt, Trowbridge, 
Wiltshire, has acquired one of those receivers—the 
ex-USAP DP Receiver type R101A/ARN6 which covers 
100kHz to 1750kHz in four bands and he would be 
very grateful for any information on it. All letters will 
be answered. 

Low Frequency Communications 
Receivers 

A general coverage receiver such as the CR100 or 
the AR88 must have a reasonably high i.f. in order 
to provide good image rejection at the h.f. end of its 
range, but the higher the value of the i.f.- then the 
worse the selectivity becomes so usually a com- 
promise is chosen around 460kHz. If the selectivity 
is not good enough then a crystal or mechanical i.f. 
filter has to be provided. A receiver for low frequency 
use only, can have an i.f. as low as 100kHz which pro- 
vides excellent selectivity with a minimum of com- 
plication while at the same time the image rejection is 
acceptable. Stability is also easier to achieve and two 
r.f. stages and three i.f. stages are not uncommon. As 
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U.K. RETURN OF POST MAIL-ORDER SERVICE ALSO WORLD WIDE EXPORT SERVICE 
R.C.S. 100 watt MIXER/AMPLIFIER 

ALL VALVE 

I'oot Soput •. Pour way mixing. ma. ler .,olome. treble lod ba .. 
OODtrOla, Iult •• n , peaken. ThJl proleJlional qn&JitJ' ampUflflt 
ehaulJl J. luitable lor ,11 ifOUP', dilco. P.A .• where blgh Quallt, 
JOw.r I, reqaJnd. 5 JPel..br output •• Ale maJn. 81 ... 
output . Produced by dem .. nd lor a Quam, ,..he ampllfter. 
h nd for detan.. Cbum onlJ £99 carr. ea 

R.C.S. MINI MODULE KIT 
IS"xB"x 14H ].way LoudspeakerSystem 
EMI, Bass, Middle & Tweeter Units 
with ].way Crossover & Ready Cut 
Baffle. Full assembly instructions 
supplied. Response = 60 to 20000 
C.P.S. 12 watt RMS. 8 ohm. £10·9S 
per kit. Two kits £20. Postage iSp. 

TEAK VENEER HI·FI SPEAKER CA 
• ODEL " A". 20 x 13 X 1210. For 12ln. 

opeoko,. 14· so 
.ODEL " B" BOOKBH!lLP 

£8·50 Po:: 
• ODEL "C" BOOKSHELF 
For 811n and t .... , ... £S . 9S po.t 

LOUDSPEAKER CABIlfET WADDlIIO 
IBID. wide. 20p It . 

GOODMANS CONE TWEETER 
811n. tIIom. 18.000 C.P.s. WATTS 8 n £3 ·15 
ELAC TWEETER t ohm 20 watt 12 

BAROAIII t CIIAIIIfEL TRAIISlSTOR 
• OBO IIIUR. Add mu"oal hlgbIJght. 
aDd lOaod eftect. to recorcUng • . Will 
mts Il1oropbooe, recordt . tape and 
tua.r with leparat. control. Into lingle 
:;::::.:. Toll batte,. £6 . 75 
TWO OBAIIlfEL STEREO VERSIOB OF ABOVE 

LOUDSPEAKERBAROAlllS 
3 ohm. 7 • tl •. 8 x 6ID. U 90. 8U • • et 80. SI • . a . 
16 ohm 7 • tin . 8 • tlu . ,1 ,60. 6t • . IHO. x Sln . IHO. 

TO "INSTART" BULK TAPE ERASER 
.attattl. tor cau.tte.. Ind all me. of ,.pe 
reel • • A.C. main. 200/848V. 
L .. a.t S.A.E. £4. 95 
nAD DE.AOlfllTlSEIl 

A.C. ELEOTRIC IIOTORS 
S Pole. 2fOV. 2 Amp. S.lndle - I 43 , O·21111D. 
• Pole. 240V. U Amp. Double Jplndle - . 1·76 )I 01810. 
Each 2 Pole, 120V. 6 Amp. Spindle x 02tn . 
Two in ",rlet - 210V. 76p eaoh. Brm b .otor. From 
I .ood .jnl MOV. ·3 Amp. Hii h Speed IDd Powerrul. 
Splndl. 06 x 0 26ln. Il! 86 el1ch . 

BLAln[ ALUIIIIIIUII CHASSIS. 18 . ... . ,. . 21In. lld ••• 8 x tin . 
8 . 81n. U to: 10 . 71u . 14 x 9tn. ,I 90; 18 x 61n. n 
18 x StD. '1"20; 18 x 10tn. 12-20 : 12 Sin. £1 '70. 
ALUIIlNIVK PA1fEL8, 18 I.w.e. 8 x .10 . Bh; 8 '0( Sin. 38p; 
10 x ?in. 64p; 12 . 6to . 44p ; 12 x 8in . 70,, ; 18 x Sin. 70p : 
14 x 81n. 84p. 12 )( 12to. tt; 18 .><. lOin. !l · l8. 
ALUJlIlflUII AIIOLE BRAOKET 8 x I x Itn. •. 
ALUlIIlflU1I BOXES. IlANY SIZES IN STOCK. 
• x 2 x 2iD. asp; 3 . 2 . Un . 60p ; 8 )( 4 .. 21n. '1; 
8 x e >. Sin. 'l to; 12 )(. 6 )( Sin . 12; 12 x • )C 4in .• 2·40. Aa. : 

Auto or Il&nual. A h!gb qUIUty 
aolt blak.d b, BSR reUlbillt, 
wllb 18 month. I'Ulrlntee. A.C. 

SI .. 181 • 11 l1n. --= 
AboYe mo'or bolrd 3Uo. 

:::REO CAIlTRIDOE £11'50 
Cueln, Deriee. Bt ... Compenaator. Ba la '1 ced Arm. AI! Poll ill' 

NEW DECKS 
BIR .P&O/PIU with OoldrlDg 0860 maguetie 
CI.flniae. 
BIB Budget Autoc:blDlef wltb ceramic ca.rtrida-e. 
Gan.rA AP78. Biui)e player lel. cartridge. 

B8R. P163. Belt driwe Tarntab le, len 
a_rrard 0800. A.utocbt.DKer with ceramic cattrid", • • 

Gurud IUnlcbanger . Pia,. III .b. f6CordJ . 
Ceramic cartridge. 

BaR, '182. Snake arm. br.d W'Dta.ble. ceramlO 
cartridge. LIte.' model . 

f12·86 
£28·60 

127-60 
nt·96 

18' 96 

£19'96 

BAKER MAJOR u." i16·88 
Po.l.l 

. "t " ceramic malDet I ... m'), hntn, I en '.u.U, or 14.000 ,lid' ID4 .. total Ius 
01 146,000 _lnr.lI •. Ba .. reIGDaDC, to 
c ·. rlted 26 WIU • . .. or • or 
11 obm. mut be .tat.d. 

MAJOR MODULE KIT 
30-17 .000 cf. wUh h,"ter. erouo,..r. 

£21· 38 

BAKER SPEAKERS 
"BIG SOUND" 
Robaln, con.tructed to Itlnd ap ta laDI 
period. ot elec:tronie power. A. all4 by 
ludtDIf grouO" 
UNtU) reJpon.." CPl. 
B ... re'ODI oa cp •. 
GROUP "25" 
1210 . 30 "att 
t . 8 orllJohml. 

GROUP "]S" 
12to . 40 "In 
t .• or 18 ohm • . 

£12-96 
£ 15-12 

1'0lt 11 

po.t '1 to 

GROUP "SO, 12" £22-68 . 
12ID. eo Wltt prot, •• lonll I model. t . 80, 180h.... Po.IIUO \ 
R.e,pon" -= 30 - 11.000 op.. 

do£me3· 4-50 
" 

po.t ,1 80 
..n4 lor leltlet, OD DI.co. P.A. and Group Oear. 

BAKER ISO WATT 
QUALITY 
TRANSISTOR 
MIXER/AMPLIFIER 

:--, -: baker-
'-'--J. 

It' 4" "" tI 

Prole .. lon&1 IDlplUler a.IDK advanced. circuU 4e"1(0. ]de.l lor 
tUleo •• roap,. P.A . or mu.lell inthument. "Input •• WI, mlliDIr. 
... t.r tr.bl., ba" and ",olume control • . 3 .pe.kef output IOOk,t. 
to .aU .... rlou. comblnltfon. ol.pe.keu. £85 
100 WATT DISCO AMPLIFIER 
.ADE BY 1EIIIIIII0S IIUSICAL IIISTRUIIEIITS 
4 Speaker outpo'. ",alume. treble, ball, control. 
CAB BE USED AS 100 WATT SLAVE 

B.S.R. SINGLE PLAYER DECK 
a IPled. Pia,. all .1&. record •. 
Ittreo CutrI4,. . CUtlDI dnlee. 
Id ... l Dll(lo Deok . 

£17'50 Po., !1 ' 00 

£59 
Clrr. 11 

DRILL SPEED COIITROLLERILI0HT DI.:.1!1l KIT. 11 .. , to 
bullcl Idt. Will control up to 600 Wltt. AC £3 .25 
ITEREO PRE.AIIP KIT. An put. to buUd tbl. pre-Imp. 8 t nput. 
lor hlgb or low gilD per cblnnel, wHh 't'Qluml control CaD b, laDled &0 make £2· 9S 

R.C.S. SOUND TO LIGHT DISPLAY MK 2 
Complete klt of p&rtl witb R .O .• . printed oircuit. Thre. 
cbanDel •. eoo to 1,000 wltt. eaob. Will operlte trom 100IlV. 
to 100 wltt. !U((DallOuree . £ 17 
200 Wan Rur Refteot1nc White 1,If( bt Butb •. Ideal tor DlIoo 
Lhrb t • . EdiIon 80rew rHUnll 76p. Ea.ab. 

MAINS TRANSFORMERS Po.t 
76p 

8 VOLT I A.P.1l 00 3 AIIP.Il ·96 9 VOLT 3 AIIP a76 
12 VOLT SOO IU. I1 00 n o iliA. II 30 20 VOLT 2 AIIIP. 
SO VOLT AIIIP. AlID 3t VOLT 2 AIIIP . C.T. 13 
20 VOLT 1 AIIIP . 12 00 20.0-20 VOLT 1 
30 VOLT \I AMP. 12·76 to VOLT 2 AMP. 12·96 aov 2 AIlIP. 13 
0-20-tO-60 VOLT I AIIP. 13 60 2 x 18 VOLT 6 AIIP. 18. 
GE!fElI.AL PURPOSE LOW VOLTAGE. VoUage, &VaUlble 
tA. 3. t . 8. 8. 11. 10. 12. U . 18. 2t aDd 80V 16·30 
lA. 8. 8 . 10.12. 18. 18. 20. 24. 30. 38. to. t8. 80 16 30 
2A. 8. 8. 10, 12. 18. 18.20.24.30. 36. to . t8. 80 18'60 
3A. 8. 8. 10. 12. 18. 18.20.24. 30. 38. 40. 48. 60 111 00 
6.4.. 8. 8. 10. 12. 18. 18. 20. 24 . 30. 38. to . 48. 80 !lHO 

R.C.S. TEAK 
COMPACT 
SPEAKERS 
13 ::.: 10 )C 8in . 
60 to 14.000 Cpl . 
12 watt. rm •. IS obnu 

£ 19 pair P •• t 11 50" 

..... 
, 

!/" ......... 

BAKER DISCO SPEAKERS 
HIGH QUALlTy-aIUTISH HAD. 
1 X 11" CABINETS 
tor Dtaco or fA alllUed wlUl cart)'tol h&n4J., lad ClOra.,,.. Blaek 
... ,old. 00 .... re4. Otber cabin.t.ln .tt,nt. IAE 'Of Itllfl •• 
60 WATT R.M.S. 

£56 
With one horn 

£66 
With two horn. 

£74 
Con. III 

IOWATTR.M.S. 
£60 

With one horn 
£68 

With two horn. 
£76 

CUT. 18 

120 WATT 
R.M.S. £75 

With one horn 
£83 

With two horn. 
£91 

Con. 16 

SINGLE 12inch CABS COMPLITI 
30 WATT R.M.S. (n. WITH HORN £40. 
<40 WATT R.M.S. £34. WITH HORN m . 
60 WATT R.M.S. £41. WITH HORN £4' . 

CARR £3 EA. 

"SUPERB HI-FlU 
Ilin 15 watts 

A b"b a.aaUt)' 10a4J",atu. it. 
r.m&tubI, 10. coal rNOD&DC. 
'11101., aleu r.producUon 01 the 
d .. ",.l ba •• , Ptttd with. ,"olal 
ClO,,., 'du lad cODCI.atria 
t .... t.r COD' , .. olUD, In tull 
rlDII r.pr04ootIOD witb remark .. 
1.1. .melencJ' ID the .pper 
reci.ter. 
B ... BHoaanoe lie,. 
Ptu .o.D.tt, 11.600 ,IUI' 
UNtol re.pon.. 80.11.0000,. 
• or 11 ollml &od,I •. 

£24-75 
"AU DITORIU MU 
11in. 35 watts 
A tull raD.,' reproductf lor bkb 
POWJr. Idl&l tor Pj .. J'1 IDd 
Dt.Gotbequ... Bltotrlc Guitar. 
,ub110 •• dr.... multl .. ,peak., 
1,.t,IU, ,t,etrto orllal. 
lu. a.toDIDC' Ilop • 

i::W,oILa;! 
• or 11 ohIDI mod,l •. 

£23-60 
"AUDITORIUM" 
1 Sin. 45 watts 

A hlrb waUal' loudQ,a.er 01 

lor Pa.l»lio Ad4r .... DUCloth.tae •• 
EI.e.roDio 1utrum.at, lad the 
bom. HI .. 'j, aa, .... IODIDOI .Iop. 
"lu1: D.o.1I, la,OOO'lnu 
U .. hal ".pon.. IO .. U.OOOopI 
• or 11 ohm. mod.lt. 

£29-2 5 
HI·F I Ellc)o,u,-" Manual aontaJllhli plan lll, ('f 08l0vt-r 
dat a. an d cubic la bleH, 80p. 

E.M.I. 13, )( 8in 
SPEAKER SALEI 

.. r. £7.95 
Po.1 t6. 

ISW model £10'50 
8obm •. POI.86p 

GOODMANS lOW Woofer 
Size 12 )( 1010 " obm •. 
Rubber eone lurroun4. 
W·Ft BaI. unit. 

£9.9S 
POlt 86p 

337 WHITEHORSE ROAD, CROYDON RADIO COMPONENT SPECIALISTS Opon 9-6 Wed. 9-1 Sat.9-S (Clo.ed for lunch 1.15-1.l0) 
Acce .. & Buday card. welcome. Phone yo'" order. H . ... available Tel. 01·684 1665 Hin amum pOlt lOp. Component. Lilt lOp. Cash p rice incl . VAT. 
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wa 
ALL VALVE 

Four IoddU. Four Wlj mLrin*, djuIpt fOlonw. Uable and ban ooqWoI*. lolta "11 rBO«V«T». Tbli proT«(ilo&«) Qualllr ampllflM ctiulj ii aalublft For all groapi, diaro. p.A,. wh«r» blrb qnalitr powir la nqolred. 9 apetber oatpala. A/C malm operated Hla*« gnlpTil. Prodactd by damand for a oaalltr taltD ampHQer, Saofl tor daiaila, roo Cbaiaiaonli1 1.7 7 cart, fa 

R.C.S. MINI MODULE KIT 
I5"x8"k 14" 3-way Loudspeaker System 
EMI, Bass, Middle & Tweeter Units 
with 3-way Crossover & Ready Cut 
Baffle. Full assembly instructions 
supplied. Response- 60 to 20 000 
C.P.S. 12 watt RMS. 8 ohm. £10 9S 
per kit. Two kits £20. Postage 7Sp. 

TEAK VENEER HI-FI SPEAKER CABINETS 
■ODEL"A".eO x 13 k IKo, ForlSln. dU.or lOln tpaaVer. l4.Cft IlloflraUd. £160 
KODEL "B" EO0KBHELP POP 13 >. 8ln, apaalicr /O . Cft Poal oi ISinl Kodnio Kll tu 1) 
KODBX MC" BOOK8HELP fw 611B add WOT. £5 . 95 ^|t 76p   
LOUDSPEAKEH CABTVET WADDIBO 161a. wide. 2Op fl. 

GOODMANS CONE TWEETER 
Silt, dlam, i6.000 C.P.S, 20 WATTS 8 O £3-25 
ELAC TWEETEB 4 otra 20 watt 12 60 

XABOAtW 4 OHAKKEL TRAIfSISTOR _ HOMO MTXER. Add oaatoal bbcUbrbt* P1! » and aoodd BlT*cl» lr» racordtDpa. Will \ *•" oil Hloropbone. racorda. Upa and , a louar with aepamt* controt»(nlo rlofle 
iSrU"""""" £6-75 ' ' TWO DKAKlTEL STEREO 7EMIOM OF ABOVE £S 50 

LOPMPEABES SAROAIBfl 
3 ohm- 7 - Aln. II M. 8 -n filn, II W). OMd- £1 B0. Bin. i2. Iflohfo? * tla.tl flO.e 410,21 SO, flip, fl SO. 5 x 3ln.ll'fi0. 
THE "(ffSTAKT" DOLE TAPE BHA9EB . I oi table (or caupitef. and all rlzea oi tapa fmU. A.C. roaloA £W)/24»V. . U.UiB.A.S. £4.w r»"'1Mlliy 
HIAP DEMAQ^BTIBEB I4-7B  

A.C. ELECTRIC MOTOBB 
2 Fola. 240V, 2 Amp. fiplodle 1 43 > 0 21210. 1175. i Pol». 240V, 16 Amp. Dootla Spindle 175 » Olflln. Each il 60. 2 Pole, 120V. 5 Amp. Bplodle 0 7d > OSIa. Two In aerlai — 210V. 76p each. Bnuh Bator, Prom a Food KItst 240V. >3 Amp, Hlgb Speed a ad PQwerful. 8p!ndli 0 6 x C Uln. *2 06 each. 

BLAETK ALDMJltlDM CBAB8TS, 18i.w, 2|Id, ilflee,8 - 4Id.95p: 8 • Bin. |1 40; 10 • 71n,|l W:14 k Oln. I1M;16 * 61n. £166; 18 >- 3ln. «I20;18 •: lOln. £2 20; 12 Sin, II 70. ALUMINIDM FANBLB. 13 a.w.g, 6 x 410. 24p; 6 * Old. 36pi 10 x 7lq. Mp; 12 bin. Hp; 12 x 8Iq. 70b; IS x 8311. 70p: J4 x Sin. 94p; 18 > lEln.ll: 18 x I Old. £118. ALUXlAimS AKOLE BRACKET 8 x I * |lft. Idp. ALCBJAIDM flOlES. BAST SIZES IS STOCK, 4 x 2 x fto, 08p: 3.2. IId. 6Dp; 8 - 4 x Bin. £1; 6 X « X 31a. II 00; 12 * a X 3ld. £2; 12 X 4 - 4la, *8 10. 

DE LUXE BSR HI-FI AUTOCHflNGER 
Flayi I Bin. 101a. or 7Jd, ttcofda TT'-~r "6^' Ti 
Aato or lUnnal. A hlib Quality | 
odH biokad by BSR yeUabttlty 1 
"lib 18 monlhi Kuaradt«». A.C. 
200/2607. Site \l> * HJIq. [vx '<£ ■ ' a 
AVova motor board 8J1&. I ^ 
Below motor board Bfin. . -- 
Wllh MAOJfETTC 8TEHE0 CARTRIDGE • 'jU 
Coring Dericf, Biai Compenealor, Balanced Arm, AU Poll ?6p 

KEW DECKS 
BSR HP00/P1S8 wllh Ooldrlm 0860 mannelk carljllge.   _ _ 124-60 
BflR Budael Anlochang»r trllb ceramic rartrld«e. £12-86 
Oarrard AF76- Single player Ion cartridge. £26-50 
SSB. FI83. B«tt drive Tarotable. U11 ctrlrldge. £27-60 
Otrrard 6900. Aotcchaoiier with ccramtc carlrldga. 111-95 
Gafrard FCfnlcfaanger. Playi all (Is* record*. Ceramic caitridge. lfi-96 
BSR. PlSg, Baaka arm, flared orolable. cenmio eaitrilge. Litcri model. £10-05 

ER SERVICE ALS 

BAKER MAJOR I7.'£I6 88 
. wv POJt 11 I 80-14,500 a-'p. 121b, Oootle oone. woofer ■ v and twMlarcooe toiatbflT wilb a BAKEB C '• cenmk macBBt aBMroOly HBvlDg a On* ' - daaallr o( 14,000 rtuir and a total flu of 146,000 Maxwell'. Ban reaonanc* 40 • ^ e a rated ?A wad*. ROTE, i or 8 or I IB ohmi marl b» italed, 

MAJOR MODULE KIT 
30-17.000 e/a wtth iweelar, croaaorer, baffle 10 x Plaue f} I . "ID aiala 4 or B or 16 ohmi. Foal l tO 

BAKER SPEAKERS 
"BIG SOUND** 
Sobuitly cODitroctoi to Hand op to lonn period! of electronic power. A< oaad by leedlng grOnpe. llaetQl reaped mi 30-13,000 cpe. Bare retOQiDM DD cpe. 
group "15" r I T-OA 
12lo. 30 watt Lm I Jm 7 W 4. 6 or IB ohm*. Poet £1 
GROUP "35" /| C.ll 
121a. 40 wall b I J I ^ 1, 5 or 15 Obme. Foil II 

£22-68 GROUP "SO 12" tZZ'OO 
Kin. 40 wall proleeelopal model.4.8 or Iflohme. Poet fll 80 KeipooM -■ 30 — 1S,000 ope. 
With aluminlDO pr«MQca dome. 
GROUP "50 IS" /O4.CO 
IBId. 75 wall Hr %/ , S or 18 ohm 1. Foil 41 83 
Send for leaflet! on Dfico, P.A. and Oroop Gear. 

Frofeaalonal ampllOet uilag advanced circuit deaiga. Ideal tor dlaco. aronpe, F.A. or moalcal laitrnmenti 4 idpati 4 way tnlxlor. Maeler trable, bate and volnme conlrol* 3 rpeaker oatput eookoU to eolt varloae comblnailoaaoiepeaban. ^ O bp 4-6-10 ohm. Slave oalpol. Ooaraniead. aT U |L rarr Dataile B.A.E A C main. J20v. and 240t. LQD |l Bo 
100 WATT DISCO AMPLIFIER 

MADE 8T JEBMIH08 MUSICAL IPSTRUMeiTTa /CO 4 Speaker oolpute yolnme. treble, bati. contrail fcj* CAN BE UBKD AS 100 WATT HAVE Carf. II 
I B.S.R. SINGLE PLAYER DECK 

3 jpeed. Playe all alia recotdfl. 
Btnreo Cartridge. Cneloi leeica. 
(deal Disco Dealt. 

80 WATT R.M-S. 
££0 

With one horn 
£iB 

With two horna 
£76 

Cur. U 
120 WATT 
R.M.S. £75 

With one horn 
£53 

With two horna 
£91 

Cur. tt 
SINGLE I2inch CABS COMPLBTI 
30 WATT R.M.S. £32. WITH HORN £40 
40 WATT R.M.S. £34. WITH HORN £42 
60 WATT R.M.S. £41. WITH HORN £49 

CARR £3 EA. 

£17-50 Poet £1 -00 

DRILL SPEED CONTROLLER LIGHT DIMMER SIT. Eaip to boLd hit. Will control up lo 500 wide AC tnalae. /I. -bC Fo»|3Bp " 
B7EKE0 PRE-AMF KIT. All parts lo build Ihle pro-amp, Slopats for biRti medium or low Qtln per channel, wllh Tolume conlrol a&dP.C. Board. Ceo be (Bured lo m*he maltl-WRy f) .OC ■terBO miiera. Pm< 25p 

R.C.S. SOUND TO LIGHT DiSPLAY MK 2 
Comiilole kit of Darts with R.C.fl. prlated clrcolt. Tbree channels. BUG to 1,8811 watte etch. Will operate from 2001*7. lo 180 watli aJgnal source . Suitable for bome uie. / I f Cabinet extra 44. *■' * 
288 Watt Rear Rellootlne Wblle Light Bulhi. (deal tor DlsoO Llghla, Edison Screw FilllrK 76p. Bach. 

MAINS TRANSFORMERS X 
8 VOLT I AMP. £1 80 S AMP. £1 85 2 VOLT 8 AMP £2 76 12 VOLT 300 BA. £1 00 768 »A. £1 W 28 VOLT 2 AMP. £2 60 30 VOLT 6 AMP. AWD 34 VOLT 2 AMP. C.T. £3 45 20 VOLT 1 AMP. £2 00 20-0-20 VOLT 1 AMP. £2 96 30 VOLT I - AMP. £2 76 40 VOLT 8 AMP. £2 96 30V 2 AWP. 13 O-gO-iO-OO VOLT J AMP £3 60 2 18 VOLT 8 AMP, 18. 
OEWESAL PURPOSE LOW VOLTAGE. Voll.«er ttellable at 2A. 3. 4. 6, 5, 8. 9, 10. 12. 16. 18, 24 and 30V 16 30 1A. 8, fi. 10,12. 14.18, 20, 24. 30. SB, 40 , 40. d0 £6 30 2A, 8. 8.10.12, 18.18, 20, 24 , 30, 35, 40 , 48. 80 68 60 3A. fl. 9.10. 12. Ifl, 18. 20. 84. 30. 35. 40. 48. AO £11 00 flA. 8, 8, 10. 12, Ifl. 19, 20. 24, 30. 3fl, 40, *9. 80 £14 50 

R.C-S. TEAK 
COMPACT 
SPEAKERS 
13 X 10 ► flin. 60 to 14.500 epi. 12 walla zmi. » ohmi r I 

"SUPERB HI-FI" 
I2in 25 watts 

A high Quality (oodipeaker, Sir remarksbla low con* reacupce tniares clear re 5 rod no lion of the deepeit baee, Fllt<»d wllh a eyeolal 
copper dxlre and eo&ctatrle cwaetar aone re toll In« la loll range reproduction with remark- able efflelency In the appex reglsior. Ben fiaecoanoe flflopt Plo* Denilty 18,500 i*um Uaafol mponee 20-i7.w0cp» I or 10 cbme models- 

£24-75 in. 

"AUDITORIUM" 
I2in. 35 watts 

A loll rang# re producer (or high Power. Ideal tor Kl-Fj end DlMothetoM. Blectrla OoHua iublio addreu. xonltl-ipMket ■yelema, electrto onans. BMsResOBtdCa aSeps Plna Density 16,000 gen« TJaetoi reipoaie 16-ld.OCOapi B or Id obmr mod ell. 

£23-60 in. 

"AUDITORIUM" 
|5in. 45 watts 

A high waltase Ibodypeaker of eneyllQual inallly with g levsl reepODne to aboet 8,068 opt. Ideal for PublEo Address, DUcQlhCQaei. Electronic iflgtroniaoii aod the home Ht-Fl- Basa Baeonaaoa 85dpe FlazDamJIy 15,800 ganie Utelol retpODie B8.14.800cp» 6 or 16 ohms modela. 

£29-25 m. I 

£19 pair roit ti so' 

Lnudhpeaket t'RlilHBl Wadiltng I8tn wld^. aOp ti«f ft. 
HI-PI Enclcfeu't Manuel oontalnlng plan*, dealgne. cm*■« dale and cubic leblea. 85p. 

E.M.I. 13^ x 8in 
SPEAKER SALE! 
With tweeter, Aud orwaoeer, /T O** f! 10W. State 8 or 8 ohm. *1.7* fl . j ■ Poal46p 1 ! 

I5W model £10-50 I;? J] 
P oh mi. Foat 86p 
GOODMANS 20W Woofer \ J 
filse 12 x Ida 4 ohma, /A QC \JK Rubber cone eurrOupd. Hl-PI Bau uail. Foil 6&p _ 

RADIO COMPONENT SPECIALISTS 
Minimum poat 30p. Component Liat lOp. C4*h prke incl. VAT. Access & Barclay cards welcome. Phonir yoyr ord^r. H.P. mvailabU T«L DMRI U45 
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Reports on the varlotisbands are welcome and should 
be sent direct, by.the 15th of the month, to:-
AMATEUR BANDS Eric DOwdeswell G4AR, Silver 
Firs, Leatherhead Road, Ashtead, Surrey KT21 2TW. 
logs by bands, each In alp\labetical order. 
MEDIUM SW BANDS Charles Molloy G8BUS, 
132 Segars lane, South port, . PR8 3JG. Reports for 
both bands must be kept separate. 
VHF BANDS Ron HamBRS15744, Faraday, Grey-
friars, 5torrington, Sussex RH20 4HE. 

have used three of these receivers at one time or 
another for medium wave DXing I thought it might 
be useful to pass on what I know of them. 

The Marconi Mercury is by far the best receiver 
I have used for MW DXing. It first came to my 
attention when detailed in an article on coastal radio 
stations in Practical Electronics November 1966 edi-
tion. At that time the receiver was still in use in these 
stations. This valved receiver, complete with separate 
power pack, can be plugged straight into the 240 
volt mains and it is ready to use. There is even an 
internal speaker. The receiver covers 100kHz to 
4· OMHz in four bands with an additional band from 
15kHz to 40kHz. On the two higher bands, which in-
clude the medium waves, it is a double superhet with 
iJ.s of 4· 5MHz and 85kHz. There is a three-position 
selectivity switch which is adequate and heterodynes 
can be removed with an external audio notch filter 
instead of the more usual crystal phasing control. The 
receiver, although presentable in appearance, is too 
bulky and heavy for use in domestic surroundings, at 
any rate in my QTH, and consequently it is tem-
porarily in retirement. 

The BC314 is a low frequency version of the well 
known BC312 and there is also a BC344 which has the 
same relationship to the BC342. The BC314, which I 
have used, covers 150kHz to 1500kHz in four bands 
using an Lf. of 92· 5kHz and there are two r.f. stages 
and two iJ. stages with metal octal valves. The BC314 
performs very well on the medium waves. It is heavy 
but not too bulky but it runs from a 12 volt battery 
with a consumption of about 5 amps. The one I used 
was converted to run off 240 volt mains but this is not 
too easy to do as internal space is limited. The BC344 
runs off no volt mains. 

Older DXers will remember the Medium Wave 
Command Receiver which at one time was popular 
as a car radio,. The official name is the R24! ARCS or 
the BC946. It is compact and light, it has one rJ. and 
two Lf. stages using metal octal valves and the iJ. 
is 239kHz. The three i.f. transformers have push-pull 
rod adjustments for changing selectivity and in the 
"narrow" position this receiver is excellent for DXing. 
The frequency range is from 520kHz to 1500kHz in a 
single band. The tuning scale which rotates, is sur-
prisingly accurate but there is no tuning knob as the 
receiver was designed for remote control by Bowden 
cable. It is fairly easy to fit a tuning control. The 
Command receiver works from 24 volts but the 
dynamotor can be removed to make space for a mains 
transformer etc. The heaters are unfortunately wired 
for 24 volts. 

Other I.f. receivers that I know of are the Radio 
Compass MN26 with the suffix A, C, CA or W for 
medium wave coverage and the RBM which tunes 
from 140kHz to 2MHzwith an iJ. of 140kHz. Although 
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all of the receivers mentioned here have long since 
disappeared from the surplus market many are still 
in private hands and are sometimes on offer in the 
small ads columns of specialist radio amateur maga-
zines such as Radio Communications (RSGB) and the 
Short Wave Magazine. When available, these re-
ceivers can usually be obtained for a modest outlay, 
for apart from the medium wave DXer and perhaps 
collectors, few people have any use for them. 

Crystal Calibrators 
"The crystal calibrator you mention presumably 

applies to your particular set and valves" writes 
R. E. Steele from Swanley, referring to the notes in 
the June issue about the gear at my QTH. This is 
not so. A crystal calibrator is connected to a receiver 
in place of the aerial and one can be used with any 
receiver, even a crystal set. A 100kHz calibrator 
generates a 100kHz carrier plus harmonics at 100kHz 
intervals. Harmonics are multiples of the funda-
mental, which in this case is 100kHz. This means that 
there will be n such harmonics or markers across 
the medium waves starting at 600kHz, then 700kHz 
and so on up to 1600kHz. Although useful, such a 
calibrator has limitations on the medium waves and 
a more complicated model with an additional alterna-
tive output of 25kHz or 10kHz will be more useful. My 
calibrator has switched outputs of 100kHz, 50kHz and 
10kHz which are used as markers on the medium 
waves, enabling me to set my receiver onto any of 
the North American "channels" which are spaced at 
10kHz intervals between 540kHz and 1600kHz. A cali-
brator with a single output of 10kHz would have its 
own problems as it would then be difficult to identify 
the individual 10kHz markers from one another. 
There would be 107 of them across the band. 

These remarks apply to the medium and long 
waves only. A different app,roach is required for the 
short waves where the 100kHz markers become diffi-
'cult to identify on the higher frequencies and an addi-
tional marker of 500kHz or IMHz is then an advan-
tage. For general DXing a calibrator with three out-
puts is adequate. One output of either 500kHz or 
IMHz, a second of 100kHz and a third of either 25kHz 
or 10kHz, will cover most requirements. 

OX 
The implementation of the new (Geneva) band 

plan for the medium and long waves on the 23rd 
November 1978 will make Asiatic, African and Near 
East DXing more difficult from the UK. The new plan 
applies to these areas as well as to Europe! At the 
moment broadcasts from outside Europe are to be 
found in some of the gaps between European stations. 
For example, Kabul in Afghanistan can be found on 
1280kHz which lies between Europeans on 1276 and 
1285. Under the new plan, Kabul moves to 1278kHz 
which will be a European channel and this station 
may then become a rarity. So now is the time to have 
a look around before the change occurs. Listen as 
darkness app·roaches in the gaps between the Euro-
pean channels and refer to an up-ta-date list, such as 
the 1978 World Radio and TV Handbook for possible 
DX. Riyadh in Saudi Arabia is on 587kHz, Kerman-
shah Iran is on 895kHz, Egypt on 1155, Enugu Nigeria 
on 1320, Kuwait on 1345, Kirkuk 1360 and Ahwaz 
1390 both in Iran and Ban Pachi Thailand on 1580 
with sign-on at 2230 GMT. 
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Reports on the various bands are welcome and should 
be sent direct, by.the 15th of the month, to;- 
AMATEUR BANDS Eric Dowdeswell G4AR, Silver 
Firs, Leafherhead Road, Ashtead, Surrey KT21 2TW. 
Logs by bands, each in alphabetical order. 
MEDIUM and SW BANDS Charles Molioy G8BUS, 
132 Segars Lane, Southport, PRB 3JG. Reports for 
both bands most be kept separate. 
VHF BANDS Ron Ham BRS15744, Faraday, Grey- 
friars, Storrington, Sussex RH20 <IHE. 

I have used three of these receivers at one time or 
another for medium wave DXing I thought it might 
be useful to pass on what I know of them. 

The Marconi Mercury is by far the best receiver 
! have used for MW DXing. It first came to my 
attention when detailed in an article on coastal radio 
stations in Practical Electronics November 1966 edi- 
tion. At that time the receiver was still in use in these 
stations. This valved receiver, complete with separate 
power pack, can be plugged straight into the 240 
volt mains and it is ready to use. There is even an 
internal speaker. The receiver covers 100kHz to 
4-OMHz in four bands with an additional band from 
15kHz to 40kHz. On the two higher bands, which in- 
clude the medium waves, it is a double superhet with 
i.f.s of 4-5MHZ and 85kHz. There is a three-position 
selectivity switch which is adequate and heterodynes 
can be removed with an external audio notch filter 
instead of the more usual crystal phasing control. The 
receiver, although presentable in appearance, is too 
bulky and heavy for use in domestic surroundings, at 
any rate in my QTH, and consequently it is tem- 
porarily in retirement. 

The BC314 is a low frequency version of the well 
known BC312 and there is also a BC344 which has the 
same relationship to the BC342, The BC314, which I 
have used, covers 150kHz to 1500kHz in four bands 
using an i.f. of 92-5kHz and there are two r.f. stages 
and two i.f. stages with metal octal valves. The BC314 
performs very well on the medium waves. It is heavy 
but not too bulky but it runs from a 12 volt battery 
with a consumption of aboul 5 amps. The one I used 
was converted to run off 240 volt mains but this is not 
too easy to do as internal space is limited. The BC344 
runs off 110 volt mains. 

Older DXers will remember the Medium Wave 
Command Receiver which at one time was popular 
as a car radio. The official name is the R24/ARC5 or 
the BC946. It is compact and light, it has one r.f. and 
two i.f. stages using metal octal valves and the i.f. 
is 239kHz. The three i.f. transformers have push-pull 
rod adjustments for changing selectivity and in the 
"narrow" position this receiver is excellent for DXing. 
The frequency range is from 520kHz to 1500kHz in a 
single band. The tuning scale which rotates, is sur- 
prisingly accurate but there is no tuning knob as the 
receiver was designed for remote control by Bowden 
cable. It is fairly easy to fit a tuning control. The 
Command receiver works from 24 volts but the 
dynamotor can be removed to make space for a mains 
transformer etc. The heaters are unfortunately wired 
for 24 volts. 

Other I.f. receivers that I know of are the Radio 
Compass MN26 with the suffix A. C, CA or W for 
medium wave coverage and the RBM which tunes 
from 140kHz to 2MHzwith an i.f. of 140kHz, Although 

all of the receivers mentioned here have long since 
disappeared from the surplus market many are still 
in private hands and are sometimes on offer in the 
small ads columns of specialist radio amateur maga- 
zines such as Radio Communications (RSGB) and the 
Short Wave Magazine, When available, these re- 
ceivers can usually be. obtained for a modest outlay, 
for apart from the medium wave DXer and perhaps 
collectors, few people have any use for them. 

Crystal Calibrators 
"The crystal calibrator you mention presumably 

applies to your particular set and valves" writes 
R. E. Steele from Swanley, referring to the notes in 
the June issue about the gear at my QTH. This is 
not so. A crystal calibrator is connected to a receiver 
in place of the aerial and one can be used with any 
receiver, even a crystal set. A 100kHz calibrator 
generates a 100kHz carrier plus harmonics at 100kHz 
intervals. Harmonics arc multiples of the funda- 
mental, which in this case is 100kHz. This means that 
there will be 11 such harmonics or markers across 
the medium waves starting at 600kHz, then 700kHz 
and so on up to 1600kHz. Although useful, such a 
calibrator has limitations on the medium waves and 
a more complicated model with an additional alterna- 
tive output of 25kH2 or 10kHz will be more useful. My 
calibrator has switched outputs of 100kHz, SOkHz and 
10kHz which are used as markers on the medium 
waves, enabling me to set my receiver onto any of 
the North American "channels" which are spaced at 
10kHz intervals between £40kHz and 1600kHz, A cali- 
brator with a single output of 10kHz would have its 
own problems as it would then be difficult to identify 
the individual 10kHz markers from one another. 
There would be 107 of them across the band. 

These remarks apply to the medium and long 
waves only. A different approach is required for the 
short waves where the 100kHz markers become diffi- 
cult to identity on the higher frequencies and an addi- 
tional marker of 500kHz or 1MHz is then an advan- 
tage. For general DXing a calibrator with three out- 
puts is adequate. One output of either 500kHz or 
1MHz, a second of 100kHz and a third of either 25kHz 
or 10kHz, will cover most requirements. 

DX 
The implementation of the new (Geneva) band 

plan for the medium and long waves on the 23rd 
November 1978 will make Asiatic, African and Near 
East DXing more difficult from the UK. The new plan 
applies to these areas as well as to Europe! At the 
moment broadcasts from outside Europe are to be 
found in some of the gaps between European stations. 
For example, Kabul in Afghanistan can be found on 
1280kHz which lies between Europeans on 1276 and 
1285. Under the new plan, Kabul moves to 1278kHz 
which will be a European channel and this station 
may then become a rarity. So now is the time to have 
a look around before the change occurs. Listen as 
darkness approaches in the gaps between the Euro- 
pean channels and refer to an up-to-date list, such as 
the 1978 World Radio and TV Handbook for possible 
DX. Riyadh in Saudi Arabia is on 587kHz, Kerman- 
shah Iran is on 895kHz, Egypt on 1155, Enugu Nigeria 
on 1320, Kuwait on 1345, Kirkuk 1360 and Ahwaz 
1390 both in Iran and Ban Pachi Thailand on 1580 
with sign-on at 2230 GMT. 
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Pirate Radio Stations 
A number of readers, the latest being Richard 

Casey EI9BL, send in logs of Pirate Radio stations. 
These stations operate outside the ITU regulations 
and they ought to be illegal in any country that be-
longs to this international organisation. It is also 
illegal in the UK to publicise these stations and con-
sequently detai!s of them cannot be included here. 
In any event, pirates are seldom DX. To the serious 
DXer they are just an unwelcome addition to a band 
already overloaded with QRM. 

SHORT WAVE BROADCASTS 
by Charles Mol/ay G8BUS 

A reference to the MCRl ,receiver in this column 
prompted John I. Brown of South Ockenden in Essex 
to write "I designed the MCRI early in 1943 and it 
was produced by Philco in Perivale reaching a rate of 
500 per week before Christmas that year. The set was 
packed in Huntley and Palmer biscuit tins, complete 
with two dry batteries, an a.c.ld.c. power pack for 
110-240V, earphones and coil boxes for all bands 
from 150kHz to 15MHz. The tins were solder sealed 
and 'delivered' in parachute containers, mainly by 
Halifax and Stirling bombers." John goes on to say 
that altogether 30,000 of these receivers were made, 
the majority being used to provide links to resistance 
movements in occupied countries. John , who has been 
a PW reader since he was a boy, thinks that many 
people would regard attempts to modify the MeRl as 
vandalism! Strong words, but it does seem rather a 
pity to muck about with such a famous piece of 
equipment. 

Time Signal Stations 
A request for detailed information about the 

various time signal stations that can be heard on the 
short waves comes from Findon Vicarage in Welling-
borough where the Revd J. p , Beaumont thinks this 
could be helpful to DXers for receiver alignment and 
calibration checks. 

Time signal stations are to be found on 2· 5MHz, 
5MHz, IOMHz, 15MHz and on a number of other 
frequencies as well. In the UK, station MSF located at 
the National Physical Laboratory at Teddington 
transmits on 2 · 5, 5· 0 and lOMHz, and the 5MHz 
transmission which is within the 60m broadcast band 
is a strong signal at my QTH. The "programme" which 
lasts for 10 minutes is repeated throughout the 24 
hours. At 30 seconds before the hour the callsign 
MSF is sent in Morse code. Then there are second and 
minute pulses for a period of five minutes and during 
the following 412 minutes the station is off the air. As 
well as providing an accurate time check MSF also 
provides an accurate frequency check and the DXer 
will find it useful for locating 5MHz on his receiver 
and hence the 60m band. He can use MSF as a 
frequency standard against which to calibrate equip· 
ment such as a wavemeter or orystal calibrator (where 
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an adjustment is provided). MSF is also a good signal 
on 2· 5MHz which marks the upper limit of the 120 
metre tropical band. Clock pulses can also be heard 
from various stations throughout the world on 10MHz 
(30m) and 15MHz (20m) which lie within the 
unofficial limits of the 31 metre and 19 metre bands 
respectively. 

Perhaps the most useful and interesting feature 
of these stations is the guide they give to prop'agation. 
Station VNG in Lyndhurst, Australia tr:msmits on 
4· 5MHz, 7· 5MHz and 12MHz, all three transmissions 
being audible in the UK when propagation is favour-
able. Others from Taiwan, China, India, Italy, Japan, 
Argentina, USSR, USA, Hawaii and South Africa are 
on 5MHz and 10MHz and some of them can be heard 
in the UK. Identification can be a problem but some 
information is included in the World Radio and TV 
Handbook. Full details of all known time signal 
stations, including a breakdown of each programme 
which in some cases gives a propagation forecast, are 
contained in a booklet, printed in English called List 
of Time Signal Stations, which has been compiled by 
a German DXer. It is obtainable from Gerd Klawitter, 
Ochtrupper Str 38, D-4430, Steinfurt, FRG (West 
Germany) in return for five International Reply 
Coupons. 

Aerials and Trees 
Following the comments in the July issue about using 
a tree as an anchorage for an aerial in place of a mast, 
E. C. Rowland has written in with some details of his 
own experieIJces. He says that if the tree is likely to 
move a lot then make sure that the pulley is able to 
move freely and is of as large a diameter as possible. 
Use stranded wire instead of rope as the latter will 
absorb moisture and freeze in cold weather. A spring 
between the end of the rope and the weight is also a 
help. His first attempt to use a tree was in the early 
days of wireless when he had a crystal set and the 
" weight" was an old-fashioned type of cooking pot 
designed to hang on a hook in a chimney. This rested 
on the ground when the tree was not in motion. An 
attempt was made to fit the pulley at the house end 
of the aerial but this caused problems with the lead·in 
and the idea was abandoned. 

Receivers 
Phil Grainger (South Shields) has moved from a 

Trio 9R59DS to the new Yaesu Musen FRG·7 but he 
says "I can't say this receiver is that much better 
than my trusty Trio". Do not expect spectacular 
results if you swap a good receiver for one that may 
be better. The law of diminishing returns also applies 
to receivers and quite a large outlay may bring only 
a marginal improvement which is not apparent except 
when listening to a weak or difficult station. 

From South Africa regular PW reader Francois 
Steyn writes to ask if any reader could help him with 
some information, including a circuit diagram, about 
a rather old valve receiver which is marked SAJ 
Geloso Gruppo No 1988 Micro. Replies direct to 26 
Voortrekker St, VilIiersdorp, 7170, RSA. When con-
nected to a 150ft inverted "L" aerial via a MOS:FET 
(40673) preselector, this receiver pulled in JJY, the 
time signal station in Japan on 10MHz at 1640, the 
CBC Northern Service on 11720 SIO 333 at 2104, FEBC 
Philippines in English on 15440 at 1430 SIO 433 and 
SLBC Sri Lanka with a test transmission on 17850 at 
1850 SIO 433. 
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Pirate Radio Stations 
A number of readers, the latest being Richard 

Casey EI9BL, send in logs of Pirate Radio stations. 
These stations operate outside the ITU regulations 
and they ought to be illegal in any country that be- 
longs to this international organisation. It is also 
illegal in the UK to publicise these stations and con- 
sequently details of them cannot be included here. 
In any event, pirates are seldom DX. To the serious 
DXer they are just an unwelcome addition to a band 
already overloaded with QRM. 

SHORT WAVE BROADCASTS 
by Charles Molloy G8BUS 

A reference to the MCR1 receiver in this column 
prompted John I. Brown of South Ockenden in Essex 
to write "I designed the MCR1 early in 1943 and it 
was produced by Philco in Perivale reaching a rate of 
500 per week before Christmas that year. The set was 
packed in Huntley and Palmer biscuit tins, complete 
with two dry batteries, an a.c./d.c. power pack for 
110-240V, earphones and coil boxes for all bands 
from 150kHz to 15MHz. The tins were solder sealed 
and 'delivered' in parachute containers, mainly by 
Halifax and Stirling bombers." John goes on to say 
that altogether 30,000 of these receivers were made, 
the majority being used to provide links to resistance 
movements in occupied countries, John, who has been 
a PW reader since he was a boy, thinks that many 
people would regard attempts to modify the MCR1 as 
vandalism! Strong words, but it does seem rather a 
pity to muck about with such a famous piece of 
equipment. 

Time Signal Stations 
A request for detailed information about the 

various time signal stations that can be heard on the 
short waves comes from Findon Vicarage in Welling- 
borough where the Revd J. P. Beaumont thinks this 
could be helpful to DXers for receiver alignment and 
calibration checks. 

Time signal stations are to be found on 2-5MHz, 
5MHz, 10MHz, ISMHz and on a number of other 
frequencies as well. In the UK, station MSF located at 
the National Physical Laboratory at Teddington 
transmits on 2-5, 5-0 and 10MHz, and the 5MHz 
transmission which is within the 60m broadcast band 
is a strong signal at my QTH. The "programme" which 
lasts for 10 minutes is repeated throughout the 24 
hours. At 30 seconds before the hour the callsign 
MSF is sent in Morse code. Then there are second and 
minute pulses for a period of five minutes and during 
the following 4,2 minutes the station is off the air. As 
well as providing an accurate time check, MSF also 
provides an accurate frequency check and the DXer 
will find it useful for locating 5MHz on his receiver 
and hence the 60m band. He can use MSF as a 
frequency standard against which to calibrate equip- 
ment such as a wavemeter or crystal calibrator (where 

an adjustment is provided). MSF is also a good signal 
on 2-5MHz which marks the upper limit of the 120 
metre tropical band. Clock pulses can also be heard 
from various stations throughout the world on 10MHz 
(30m) and 15MHz (20m) which lie within the 
unofficial limits of the 31 metre and 19 metre bands 
respectively. 

Perhaps the most useful and interesting feature 
of these stations is the guide they give to propagation. 
Station VNG in Lyndhurst, Australia transmits on 
4-5MHz, 7-5MHz and 12MHz, all three transmissions 
being audible in the UK when propagation is favour- 
able. Others from Taiwan, China, India, Italy, Japan, 
Argentina, USSR, USA, Hawaii and South Africa are 
on 5MHz and 10MHz and some of them can be heard 
in the UK. Identification can be a problem but some 
information is included in the World Radio and TV 
Handbook. Full details of all known time signal 
stations, including a breakdown of each programme 
which in some cases gives a propagation forecast, are 
contained in a booklet, printed in English called List 
of Time Signal Stations, which has been compiled by 
a German DXer. It is obtainable from Gerd Klawitter, 
Ochtrupper Str 38, D-4430, Steinfurt, FRG (West 
Germany) in return for five International Reply 
Coupons. 

Aerials and Trees 
Following the comments in the July issue about using 
a tree as an anchorage for an aerial in place of a mast, 
E. C. Rowland has written in with some details of his 
own experiences. He says that if the tree is likely to 
move a lot then make sure that the pulley is able to 
move freely and is of as large a diameter as possible. 
Use stranded wire instead of rope as the latter will 
absorb moisture and freeze in cold weather. A spring 
between the end of the rope and the weight is also a 
help. His first attempt to use a tree was in the early 
days of wireless when he had a crystal set and the 
"weight" was an old-fashioned type of cooking pot 
designed to hang on a hook in a chimney. This rested 
on the ground when the tree was not in motion. An 
attempt was made to fit the pulley at the house end 
of the aerial but this caused problems with the lead-in 
and the idea was abandoned. 

Receivers 
Phil Grainger (South Shields) has moved from a 

Trio 9R59DS to the new Yaesu Musen FRG-7 but he 
says "1 can't say this receiver is that much better 
than my trusty Trio". Do not expect spectacular 
results if you swap a good receiver for one that may 
be better. The law of diminishing returns also applies 
to receivers and quite a large outlay may bring only 
a marginal improvement which is not apparent except 
when listening to a weak or difficult station. 

From South Africa regular PW reader Francois 
Stcyn writes to ask if any reader could help him with 
some information, including a circuit diagram, about 
a rather old valve receiver which is marked SAJ 
Geloso Gruppo No 1983 Micro. Replies direct to 26 
Voortrekker St, Villiersdorp, 7170, RSA. When con- 
nected to a 150ft inverted "L" aerial via a MOSFET 
(40673) preselector, this receiver pulled in JJY, the 
time signal station in Japan on 10MHz at 1640, the 
CBC Northern Service on 11720 SIO 333 at 2104, FEBC 
Philippines in English on 15440 at 1430 SIO 433 and 
SLBC Sri Lanka with a test transmission on 17850 at 
1850 SIO 433. 
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OX 
The Newport Amateur Radio Society is looking for 

new members, enquiries should go to Martin 
32 Barrack Hill, Newport, Gwent NPT 5FR Martm, 
who looks after the interests of SWLs, uses a 
Realistic DX160, a home-brew aerial tuner and a large 
medium wave loop in series with a 200ft long wire. 
On 60m, DX heard included two Venezuelans, Radio 
Universo in Barquisimeto on 4880kHz at 2245 and Ecos 
del Torbes in San Cristobal on 4980 at 2240. Conakry, 
Guinea on 4910 was also heard at 2305. 

Martin is having difficulty identifying Latin 
Americans and he mentions hearing "Colo Santa 
Araba" and "Radio Baraba" on 4950kHz approx. This. 
is probably a reference to Santa Barbara del Zulio 
which is a medium wave station which may well be 
linked up in a network, such as Radio Rumbos, with 
a short wave outlet. The Rumbos network has the 
habit of announcing the names of all its stations, 
including the towns, which is very for 
DXer. Martin asks for the address of RadIO Clann 
which is AP 205, Zona 2, Sto Domingo, 
Dennis Court of Birmingham reports hearmg RadIO 
Clarin on 11700kHz (25m) between 2230 and midnight 
using an Eddystone EC10 and lOft outdoor aerial, 
while thirteen-year-old David Wyatt of Oswestry heard 
Radio Clarin at 2300 in English also on 11700 using a 
home-brew receiver and 100ft of wire "tangled up" in 
the loft. From David's pen pal in Indonesia comes news 
of RRI Jakarta on 9710 and 11790 from 0900-0930 and 
on 11790 from 1100 to 1200. 

S. Donnelly sug,gests that the Radio Ping Pong 
mentioned in the July issue may be Radio Pyongyang 
in Korea while David Wyatt asks if anyone has 
reported recently to Radio Pyongyang. This station 
sent David a QSL card, a pennant, schedule, letter, set 
of postcards of Wonsan, a badge, a book about 
Pyongyang Zoo and two IRCs, as the latter are not 
valid in North Korea. 

by Ron Ham BRS15744 

We all know that the v.h.f.s are full of surprises, but, 
how many of us would have expected to see adverts 
on Hungarian televis.ion, cartoon films from Italy, 
sport from Poland, hear east-European and Italian 
broadcast signals dominating Band n, and UK 
amateurs working their Italian counterparts on 2m 
with comparative ease. It was all this, in one 3-hour 
session which set the telephones buzzing among our 
readers and disrupted the Saturday evening plans 
in many of our homes. 

Sporadic-E 
Around 1700 on July 8th, the v.hJ. bands were 

relatively quiet, but, by 1800 my R216, monitoring 
Ch. RI, 49·75MHz, was receiving strong television 
sync pulses which were heralding the start of the 
biggest sporadic·E disturbance for many years. It was 
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soon obvious that frequencies between 30 and 
150MHz were wide open and it was amazing to hear 
the chaos, as signals from a wide variety of inter-
national broadcast transmitters, which share the 
same frequencies throughout Bands I and II, mixed 
together. 

Between 1810 and 1930, lan Renruson, Horsham, 
Sussex, using a JVC 3040 UKC, fed by a dipole, 
received strong pictures from ORF Austria, DDR 
East Germany, RAI Italy and the USSR. At 1930, Guy 
Stanbury, Chelmsford, counted 37 Italian stations 
between 87 and 104MHz, as did Ian who writes "I 
was also monitoring Band II and it was cluttered 
with Italian f.m. stations, some were so strong that 
stereo reception was a 'piece of cake' ". I rang Alan 
Baker, G4GNX, Newhaven, Sussex, who demolished 
his piece of cake and rapidly humped his 2m gear up 
to his loft shack (it had been out for v.h.f. field day), 
and was rewarded for his immediate efforts, because 
between 1849 and 1930 he worked I6WJB, IOHKD, 
IOJFE on 2m s.s.b. and heard Mike Hearsey, G8ATK, 
Farnham, Surrey, along with several other G stations, 
in QSO with the Italians. Clive Atlowe, Blofield, 
Norwich, using three Sony stereo receivers, heard 
many private stations among the multitude of 
Italians in Band II and Bob Dewick, Bradwell-on-Sea, 
Essex, reckons that this event had been brewing up 
since early morning because during the day he 
received strong signals from Italian, Portuguese and 
Spanish broadcast stations in Band H. While most of 
us were concentrating on the v.hJ.s, Harold Gable, 
G4FDQ, Lancing, Sussex, used the short skip on 10m 
to work into GI, ZE and 5N2. 

Throughout a similar event during the evening of 
July 10th, the German beacon, DLOIGI, was very 
strong and G4GNX had a half-hour QSO with DF2RQ, 
both on 10m. Guy Stanbury reports that Band H was 
disturbed early in the evening, and so was 2m, 
because Peter Henley, G8IQO, Eastbourne, Sussex, 
and John Matthews, G3WZT, near Horsham, worked 
stations in Greece. Later in the evening Alan Baker 
and Roy Bannister, G4GPX, Lancing, worked YUOOM, 
on 2m s.s.b. and John Cooper, G8NGO, Cowfold, 
Sussex, heard similar signals from Il, HG, and YU 
with an indoor 4-element Vagi . Duncan Groves, 
Chelmsford, described the opening as being like Pan-
dora's box. . "things appeared everywhere" and 
WiIIiam Poel. G8CYK, Brentwood, Essex, heard 
Yugoslavian stations in Band H with only a piece of 
wire in the aerial socket of his Ambit International 
Tuner. 

During the morning of the 11th, DLOIGI was 
pounding in on 10m, TV pictures were coming from 
Sweden and the USSR on Band I and I counted 48 
strong signals from east-European broadcast stations 
between 65 and 73MHz, some of which were heard 
by Harold Brodribb, St. Le'Onards-on-Sea, Sussex, 
using an indoor dipole to a home·brew receiver. Im· 
portant, but much less severe sporadic-E disturbances 
occurred on June 19th, when I received good pictures 
from Finland, Iceland and Sweden, 20th, 22nd, and 
29th and July 1st, when Ian Rennison received pi.c-
tures from Austria, Hungary, Italy, Norway, Spam 
and the USSR, and July 2nd, 7th, 15th and 16th. 

Solar Activity 
Radio noise from the "active" sun was recorded at 

136/142MHz by Cmdr Henry Hatfield, Sevenoaks, 
Kent John Smith, Rudgwick, Sussex and myself on 
18 of the 25 days from June 21st to July 16th, during 
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DX 
The Newport Amateur Radio Society is looking for 

new members, enquiries should go to Martin Llezers, 
32 Barrack Hill, Newport, Gwent NPT 5FR. Martin, 
who looks after the interests of SWLs, uses a 
Realistic DX160, a home-brew aerial tuner and a large 
medium wave loop in series with a 200ft long wire. 
On 60m, DX heard included two Venezuelans, Radio 
Universe in Barquisimeto on 4880kHz at 2245 and Ecos 
del Torbes in San Cristobal on 4980 at 2240. Conakry, 
Guinea on 4910 was also heard at 2305. 

Martin is having difficulty identifying Latin 
Americans and he mentions hearing "Colo Santa 
Araba" and "Radio Baraba" on 49S0kHz approx. This, 
is probably a reference to Santa Barbara del Zulio 
which is a medium wave station which may well be 
linked up in a network, such as Radio Rumbos, with 
a short wave outlet. The Rumbos network has the 
habit of announcing the names of all its stations, 
including the towns, which is very confusing for the 
DXer. Martin asks for the address of Radio Clarin 
which is AP 205, Zona 2, Sto Domingo, Dominica. John 
Dennis Court of Birmingham reports hearing Radio 
Clarin on 11700kHz (25m) between 2230 and midnight 
using an Eddystone EC10 and 10ft outdoor aerial, 
while thirteen-year-old David Wyatt of Oswestry heard 
Radio Clarin at 2300 in English also on 11700 using a 
home-brew receiver and 100ft of wire "tangled up" in 
the loft. From David's penpal in Indonesia comes news 
of RRI Jakarta on 9710 and 11790 from 0900-0930 and 
on 11790 from 1100 to 1200. 

S. Donnelly suggests that the Radio Ping Pong 
mentioned in the July issue may be Radio Pyongyang 
in Korea while David Wyatt asks if anyone has 
reported recently to Radio Pyongyang. This station 
sent David a QSL card, a pennant, schedule, letter, set 
of postcards of Wonsan, a badge, a book about 
Pyongyang Zoo and two IRCs, as the latter are not 
valid in North Korea. 

We all know that the v.h.f.s are full of surprises, but, 
how many of us would have expected to see adverts 
on Hungarian television, cartoon films from Italy, 
sport from Poland, hear east-European and Italian 
broadcast signals dominating Band II, and UK 
amateurs working their Italian counterparts on 2m 
with comparative ease. It was all this, in one 3-hour 
session which set the telephones buzzing among our 
readers and disrupted the Saturday evening plans 
in many of our homes. 

Sporadic-E 
Around 1700 on July 8th, the v.h.f. bands were 

relatively quiet, but, by 1800 my R216, monitoring 
Ch. Rl, 49-75MHz, was receiving strong television 
sync pulses which were heralding the start of the 
biggest sporadic-E disturbance for many years. It was 

soon obvious that frequencies between 30 and 
150MHz were wide open and it was amazing to hear 
the chaos, as signals from a wide variety of inter- 
national broadcast transmitters, which share the 
same frequencies throughout Bands 1 and II, mixed 
together. 

Between 1810 and 1930, Ian Rennison, Horsham, 
Sussex, using a JVC 3040 UKC, fed by a dipole, 
received strong pictures from ORF Austria, DDR 
East Germany, RAI Italy and the USSR. At 1930, Guy 
Stanbury, Chelmsford, counted 37 Italian stations 
between 87 and 104MHz. as did lan who writes "I 
was also monitoring Band II and it was cluttered 
with Italian f.m. stations, some were so strong that 
stereo reception was a 'piece of cake" ". 1 rang Alan 
Baker, G4GNX, Newhaven, Sussex, who demolished 
his piece of cake and rapidly humped his 2m gear up 
to his loft shack (it had been out for v.h.f. field day), 
and was rewarded for his immediate efforts, because 
between 1849 and 1930 he worked I6WJB, I0HKD, 
I0JFE on 2m s.s.b. and heard Mike Hearsey, G8ATK. 
Farnham, Surrey, along with several other G stations, 
in QSO with the Italians. CHve Atlowe, Blofield, 
Norwich, using three Sony stereo receivers, heard 
many private stations among the multitude of 
Italians in Band 11 and Bob Dewick, Bradwell-on-Sea, 
Essex, reckons that this event had been brewing up 
since early morning because during the day he 
received strong signals from Italian, Portuguese and 
Spanish broadcast stations in Band II. While most of 
us were concentrating on the v.h.f.s, Harold Goble, 
G4FDQ, Lancing, Sussex, used the short skip on 10m 
to work into GI, ZE and 5N2. 

Throughout a similar event during the evening of 
July 10th, the German beacon, DL01GT, was very 
strong and G4GNX had a half-hour QSO with DF2RQ, 
both on 10m. Guy Stanbury reports that Band II was 
disturbed early in the evening, and so was 2m, 
because Peter Henley, G81QO, Eastbourne, Sussex, 
and John Matthews, G3WZT, near Horsham, worked 
stations in Greece. Later in the evening Alan Baker 
and Roy Bannister, G4GPX, Lancing, worked YUOOM. 
on 2m s.s.b. and John Cooper, G8NGO, Cowfold, 
Sussex, heard similar signals from 11, HG, and YU 
with an indoor 4-eIement Yagi. Duncan Groves, 
Chelmsford, described the opening as being like Pan- 
dora's box. . "things appeared everywhere" and 
William Poel. G8CYK. Brentwood, Essex, heard 
Yugoslavian stations in Band II with only a piece of 
wire in the aerial socket of his Ambit International 
Tuner. 

During the morning of the 11th, DLOIGI was 
pounding in on 10m, TV pictures were coming from 
Sweden and the USSR on Band I and I counted 48 
strong signals from east-European broadcast stations 
between 65 and 73MHz, some of which were heard 
by Harold Brodribb, St. Leonards-on-Sea, Sussex, 
using an indoor dipole to a home-brew receiver. Im- 
portant, but much less severe sporadic-E disturbances 
occurred on June 19th, when I received good pictures 
from Finland, Iceland and Sweden, 20th, 22nd, and 
29th and July 1st, when Ian Rennison received pic- 
tures from Austria, Hungary, Italy, Norway, Spain 
and the USSR, and July 2nd, 7th, 15th and 16th. 

Solar Activity 
Radio noise from the "active" sun was recorded at 

136/142MHz by Cmdr Henry Hatfield, Sevenoaks, 
Kent, John Smith, Rudgwick, Sussex and myself on 
18 of the 25 days from June 21st to July 16th, during 

by Ron Ham BRS15744 
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which time there were two major noise storms, Junp 
24th to 2Sth and July 9th to 12th, both disturbing 
the ionosphere and causing radio blackouts on many 
occasions. On June 26th, John Branegan, GMSOXQ, 
Saline, Fife, heard solar bursts at 29MHz, while A!an 
Baker received one at 144MHz and, on July 9th and 
12th, many of us heard them at 2S, 50 and 70MHz. 

On July 7th, Henry Hatfield, using his spectro-
helioscope, saw the first appearance of the giant sun-
spot which reached the Central Meridian Passage on 
the 14th. Despite overcast skies, Henry did get a 
look at it on the 10th and noticed its unusually large 
penumbra. Charlie Newton, G2FKZ, London, tells me 
that the largest known Xray burst lasting II minutes 
took place on the Sun during the early days of this 
sunspot, and sent all recording instruments off scale. 
The thinning cloud during the evening of the 13th 
enabled Barry Ainsworth, Eric Dowdeswell, G4AR, 
Ashtead, Surrey, and Mike Rowe, GSJVE, East Pres-
ton, Sussex, to see this giant spot with only a filter 
in front of their eyes. It is not advisable to look 
directly at the sun under any circumstances unless 
as Henry Hatfield says, you have a special and care-
fully designed filter to protect your eyes. 

Tropospheric Openings 
To add to the turmoil the atmospheric pressure 

rose above 30 ' Oin on July 6th and was still high on 
the 16th during which time there were several tropo-
spheric openings. At 221S on the IIth G4GNX worked 
ON5QW on 2m c.w., on the 13th GSJVE worked 
DK7KO and 4 French stations on 2m s.s.b., at 0130 
on the 14th GSNGO had a QSO with DFIJC, first via 
the French repeater on R9 and then direct on s.s .b. 
G4GNX and GSJVE both contacted stations in 
southern France on the 15th and Ern Hoare, GSBDJ, 
Brighton . heard an OE on 2m. 

Microwaves 
Ern Downer, GSGKV, Worthing, Sussex and Ern 

Hoare, GSBDJ installed their 3cm gear at Chancton· 
bury Ring, a high spot on the South Downs, to com-
pete in the 2nd round of the RSGB 10GHz Cumula-
tive contest on June 25th. Despite the atrocious 
weather conditions, both Erns worked G3JHM/ P, 
near Petersfield, G3JVL and GSDIC, in Hayling 
Island, and G3IFF I P on Portsdown Hill, all in Hamp-
shire. During a contact between GSBDJ/ P and 
G3KSU/ P, Isle of Wight, a rain storm was seen cross-
ing the path and the signal strength dropped from 
S9 down into the noise and came up again when the 
storm cleared the path. 

CB Down Under 
M. A. Penfold, ZLl TUI, Dunedin, New Zealand, 

read about the American CB stations being heard in 
the UK in our April issue, and asks if our readers 
would periodically listen around 26 · 5MHz for CB 
signals from New Zealand . M. A. Penfold also has a 
CB call, R0575, and would like to know if their 0 · 5 
watt signals ever reach the UK. 

OSCAR-8 
John Branegan, assisted GMSNXW on the OSCAR 

stand at the Scottish Mobile Rally on June 10th, and 
says "I talked OSCAR-S solidly for five hours, we had 
about 300 people there and a continuous stream of 

Practical Wireless, October 1978 

groups of 4 or 5 asking questions the whole time" . 
At 2213 on July Sth John worked W1CRL, Maine, 
his first W contact via the satellite's mode-J . At 2317 
on the 9th he contacted VE2LI, Montreal on s.s.b. 
and the VE replied on c.w. Two mmutes later he had 
an s.s.b. QSO with WA3ZHW in Pennsylvania. 

Club News 
One of the attractions at the Worthing and District 

Amateur Radio Club's mobile rally held at White-
ways, near Arundel, Sussex, on June 20th was the 
Radio and Television interference detector van 
belonging to the Brighton area of the Post Office. 
The officer in charge, Bob Taylor, GSJZZ, demon-
strated the vehicle's equipment. More than ISO 
attended the event which was organised by Barry 
Ainsworth. The talk-in station on 145MHz, operated 
by GSGKV worked more than 100 stations. 

Bob Taylor G8JZZ beside his Post Office 
interference detector van 

The Mid-Sussex Amateur Radio Society had 
stations on 4m G3XUP/P, 2m G3ZMS/P (the club 
call), 70cm G3VQN/P and 23cm G3RXJ/P (the club 
chairman), during the RSGB VHF NFD on July Sth. 
They were situated 700ft a.s.l. near Brighton and are 
very pleased with their results, especially on 23cm 
where they worked 10 stations in 5 counties using 
RXJ's home brew transmitter and a Microwave 
Modules converter. 

Readers' Equipment 
GSNGO now has a 12ft dish and hopes to use it in 

the future for moon-bounce on 23cm. 
Gordon Goodyer has completed the Practical Wire-

less Audio Filter and is delighted with its perform-
ance. 

Clive Atlowe, a keen TV IFM DXer has 12 TV re-
ceivers installed at his home, nine are fixed channels 
for sporadic-E and meteor scatter on Bands I, I1, and 
III and the others, Sony 9-306UM, Luxor Colour set, 
and a German Philips BelIini are for u.hJ. reception. 
All are fed by a wide variety of aerials and pre-amps. 
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which time there were two major noise storms, June 
24th to 28th and July 9th to 12th, both disturbing 
the ionosphere and causing radio blackouts on many 
occasions. On June 2Sth, John Branegan, GM80XQ, 
Saline, Fife, heard solar bursts at 29MHz, while Alan 
Baker received one at 144MHz and, on July 9th and 
I2th, many of us heard them at 28, 50 and 70MHz. 

On July 7th. Henry Hatfield, using his spect.ro- 
helioscope, saw the first appearance of the giant sun- 
spot which reached the Central Meridian Passage on 
the 14th. Despite overcast skies, Henry did get a 
look at it on the 10th and noticed its unusually large 
penumbra, Charlie Newton, G2FKZ, London, tells me 
that the largest known Xray burst lasting 11 minutes 
took place on the Sun during the early days of this 
sunspot, and sent all recording instruments off scale. 
The thinning cloud during the evening of the 13th 
enabled Barry Ainsworth, Eric Dowdeswell, G4AR, 
Ashtead, Surrey, and Mike Howe, G8JVE, East Pres- 
ton, Sussex, to see this giant spot with only a filter 
in front of their eyes. It is not advisable to look 
directly at the sun under any circumstances unless 
as Henry Hatfield says, you have a special and care- 
fully designed filter to protect your eyes. 

Tropospheric Openings 
To add to the turmoil the atmospheric pressure 

rose above 30-0in on July 6th and was still high on 
the J6th during which time there were several tropo- 
spheric openings. At 2218 on the 11th G4GNX worked 
ON5QW on 2m c.w., on the 13th G8JVE worked 
DK7K0 and 4 French stations on 2m s.s.b., at 0130 
on the 14th G8NGO had a QSO with DF1JC, first via 
the French repeater on R9 and then direct on s.s.b. 
G4GNX and G8JVE both contacted stations in 
southern France on the 15th and Ern Hoare, G8BDJ, 
Brighton, heard an OE on 2m. 

groups of 4 or 5 asking questions the whole time". 
At 2213 on July 8th John worked W1CRL, Maine, 
his first W contact via the satellite's mode-J. At 2317 
on the 9th he contacted VE2LI, Montreal on s.s.b. 
and the VE replied on c.w. Two minutes later he had 
an s.s.b, QSO with WA3ZHW in Pennsylvania. 

Club News 
One of the attractions at the Worthing and District 

Amateur Radio Club's mobile rally held at White- 
ways, near Arundel, Sussex, on June 20th was the 
Radio and Television interference detector van 
belonging to the Brighton area of the Post Office. 
The officer in charge, Bob Taylor, G8JZZ, demon- 
strated the vehicle's equipment. More than 150 
attended the event which was organised by Barry 
Ainsworth. The talk-in station on 145MHz, operated 
by G8GKV worked more than 100 stations. 
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Microwaves 
Em Downer, G8GKV, Worthing, Sussex and Ern 

Hoare, G8BDJ installed their 3cm gear at Chancton- 
bury Ring, a hfgh spot on the South Downs, to com- 
pete in the 2nd round of the RSGB 10GHz Cumula- 
tive contest on June 25th. Despite the atrocious 
weather conditions, both Erns worked G3JHM/P, 
near Petersfield, G3JVL and G8DIC, in Hayling 
Island, and G3IFF/P on Portsdown Hill, all in Hamp- 
shire, During a contact between G8BDJ/P and 
G3KSU/P, Isle of Wight, a rain storm was seen cross- 
ing the path and the signal strength dropped from 
S9 down into the noise and came up again when the 
storm cleared the path, 

CB Down Under 
M. A. Penfold, ZL1TUI, Dunedin, New Zealand, 

read about the American CB stations being heard in 
the UK in our April issue, and asks if our readers 
would periodically listen around 26-5MHz for CB 
signals from New Zealand. M. A. Penfold also has a 
CB call, R0575, and would like to know if their 0-5 
watt signals ever reach the UK. 

OSCAR-8 
John Branegan, assisted GM8NXW on the OSCAR 

stand at the Scottish Mobile Rally on June 10th, and 
says "I talked OSCAR-8 solidly for five hours, we had 
about 300 people there and a continuous stream of 

Bob Taylor G8JZZ beside his Post Office 
interference detector van 

The Mid-Sussex Amateur Radio Society had 
stations on 4m G3XUP/P, 2m G3ZMS/P (the club 
call), 70cm G3VQN/P and 23cm G3RXJ/P (the club 
chairman), during the RSGB VHF NFD on July 8th. 
They were situated 700ft a.s.I. near Brighton and are 
very pleased with their results, especially on 23cm 
where they worked 10 stations in 5 counties using 
RXJ's home brew transmitter and a Microwave 
Modules converter. 

Readers' Equipment 
G8NGO now has a 12ft dish and hopes to use it in 

the future for moon-bounce on 23cm. 
Gordon Goodyer has completed the Practical Wire- 

less Audio Filter and is delighted with its perform- 
ance. 

Clive Atlowe, a keen TV/FM DXer has 12 TV re- 
ceivers installed at his home, nine are fixed channels 
for sporadic-E and meteor scatter on Bands I, 11, and 
III and the others, Sony 9-306UM, Luxor Colour set, 
and a German Philips Bellini are for u.h.f. reception. 
All are fed by a wide variety of aerials and pre-amps. 
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FRANK LUMAN byRON HAM 

American-born Frank Luman began seriously DXing 
on the medium wave band, with a HalIicrafter SX-IIO, 
when the family moved from Cumberland, Maryland, 
to Denver, Colorado. The medium waves interested 
Frank because he could often hear stations some 3000 
miles apart (i.e. KNX, Los Angeles and WNBC, New 

AMA TEUR SSTV 
continued from page "29 

One interesting feature of SSTV is that it can be 
stored on conventional audio recording tape. This is 
due to the low frequencies employed. which fall well 
within the 'audio ' spectrum. Consequently, a readily 
available cassette or reel-to-reel recorder can also 
double as a storage and retrieval system for your 
SSTV pictures. 

Slow to fast-scan converters are available which 
will display an SSTV picture on a conventional tele-
vision monitor o'r receiver; designs by active amateurs 
such as DL2RZ are already well known. Alphanumeric 
information and colour transmissions have also been 
proved possible. 

The accepted UK standards for SSTV are given 
in Table 1, and are the references to which any would-
be constructor should work. There is, of course, a 
variety of commercially produced equipment avail-
able for those without the necessary facilities·. The 
typical block diagram for a monitor, for example, is 
given in Fig. 2, and provides an indication of its 
complexity. 
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York), and was kept updated with the news as it 
happened as weB as getting a different perspective on 
the music that was being played. 

When Frank came to study in the UK (Pharma-
ceutical PhD) his hi-fi system, cassette deck, loud-
speakers, stereo receiver and turntable came too. 
Through using the receiver, a Sherwood S-7100 A, at 
his present QTH in Glasgow, he feB for v.h.f. DX in a 
big way and began experimenting with aerials. In 
1976, he was told that it was next to impossible to 
receive transmissions from the new station, Downtown 
Radio, (Belfast, 96· OMHz) in Glasgow, so, typically 
Frank, he mounted a Jaybeam FM9s aerial on his 
AR40 rotator, built an f.e.t. pre-amp and received the 
station loud and clear. What's more, with a little help 
from the troposphere, he heard signals from BBC 
Radio Carlisle, Radio Cleveland, and Metro Radio, 
along with Radio 4 from Holme Moss, Pontop Pike, 
and Sandale. 

It was Roger Bunney's column, Long Distance Tele-
vision in our sister magazine Television, that decided 
Frank to add DXTV to his radio activities. This meant 
two more Yagis on the rotator to feed a Hallicrafter 
S36-A for Band I sound carriers, and an early, dual-
standard KB Victor VV-lO for v.hJ. and u.h.f. TV 
reception. 

Frank's regula,r contributions to my v.h.f. column 
have shown some of the problems facing a DXer in 
Scotland and it was his enthusiasm for the subject that 
moved him to instigate the Scottish VHF and SW 
DXers Club, which currently meets fortnightly at his 
home. The members are making plans for a club shack 
where they can test a variety of aerials and equip-
ment. Already they have an early warning system 
between them for auroral, meteor shower, sporadic-E 
and tropospheric events. 

Frank Luman gets the most from his radio by 
coupling his interests in current affairs and music to 
an urge to receive programmes from stations at almost 
impossible distances. 

Table 1 

Line Frequency 16 ·66Hz 
Frame F.tequ encyO '142 (1/7) H4 
LiMs :per Frame 120 .'.!.. 8 
Aspect RaUQl :1 
Horizontal P.Ulse DuratIon 5ms 
Vertical Pulse Duration 30ms 
Sub-carrier 
Sync. 1 ' 2kHz 
Black 1 . 5kHz 
White 2'3kHz 

.. 

The normal amateur licence permits the holder to 
use SSTV and no special dispensations are required, 
provided the standard requirements are observed. 
The accepted frequencies on which transmissions are 
made are 36401(Hz, 3740kHz, 7040kHz, 14730kHz, 
21350kHz, 28680kHz and 144· 230MHz, the bulk of DX 
traffic being on 14230kHz. 

Several publications on this subject are available 
to those interested and can be obtained from BATC 
Publications, 64 Showell Lane, Penn, Wolverhampton, 
Staffordshire. • 
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American-born Frank Luman began seriously DXing 
on the medium wave band, with a Hallicrafter SX-110, 
when the family moved from Cumberland, Maryland, 
to Denver. Colorado. The medium waves interested 
Frank because he could often hear stations some 3000 
miles apart (i.e. KNX, Los Angeles and WNBC, New 

York), and was kept updated with the news as it 
happened as well as getting a different perspective on 
the music that was being played. 

When Frank came to study in the UK (Pharma- 
ceutical PhD) his hi-fi system, cassette deck, loud- 
speakers, stereo receiver and turntable came too. 
Ill rough using the receiver, a Sherwood S-7100 A, at 
his present QTH in Glasgow, he fell for v.h.f. DX in a 
big way and began experimenting with aerials. In 
1976, he was told that it was next to impossible to 
receive transmissions from the new station, Downtown 
Radio, (Belfast, 96-OMHz) in Glasgow, so, typically 
Frank, he mounted a Jaybeam FM9s aerial on his 
AB40 rotator, built an f.e.t. pre-amp and received the 
station loud and clear. What's more, with a little help 
from the troposphere, he heard signals from BBC 
Radio Carlisle, Radio Cleveland, and Metro Radio, 
along with Radio 4 from Holme Moss, Pontop Pike, 
and Sandale. 

It was Roger Bunney's column, Long Distance Tele- 
vision in our sister magazine Television, that decided 
Prank to add DXTV to his radio activities. This meant 
two more Yagis on the rotator to feed a Hallicrafter 
S36-A for Band I sound carriers, and an early, dual- 
standard KB Victor VV-10 for v.h.f. and u.h.f. TV 
reception. 

Frank's regular contributions to my v.h.f. column 
have shown some of the problems facing a DXer in 
Scotland and it was his enthusiasm for the subject that 
moved him to instigate the Scottish VHF and SW 
DXers Club, which currently meets fortnightly at his 
home. The members are making plans for a club shack 
where they can test a variety of aerials and equip- 
ment. Already they have an early warning system 
between them for auroral, meteor shower, sporadic-E 
and tropospheric events. 

Frank Luman gets the most from his radio by 
coupling his interests in current affairs and music to 
an urge to receive programmes from stations at almost 
impossible distances. 

AMATEUR SSTV Table 1 

continued from page 129 

One interesting feature of SSTV is that it can be 
stored on conventional audio recording tape. This is 
due to thei low frequencies employed, which fall well 
within the 'audio' spectrum. Consequently, a readily 
available cassette or reel-to-reel recorder can also 
double as a storage and retrieval system for your 
SSTV pictures. 

Slow to fast-scan converters are available which 
will display an SSTV picture on a conventional tele- 
vision monitor or receiver; designs by active amateurs 
such as DL2RZ are already well known. Alphanumeric 
information and colour transmissions have also been 
proved possible. 

The accepted UK standards for SSTV are given 
in Table 1, and are the references to which any would- 
be constructor should work. There is, of course, a 
variety of commercially produced equipment avail- 
able for those without the necessary facilities. The 
typical block diagram for a monitor, for example, is 
given in Fig. 2, and provides an indication of its 
complexity. 

Line Frequency 16-66Hz 
Frame Frequency.0-142 (1/7)Hz 
Lines per Frame 120 J. 8 
Aspect Ratio 1:1 
Horizontal Pulse Duration 5ms 
Vertical Pulse Duration 30ms 
Sub-carrier Frequencies:— 
Sync, 1-2kHz 
Black 1 '5kHz 
White 2-3kHz 

The normal amateur licence permits the holder to 
use SSTV and no special dispensations are required, 
provided the standard requirements are observed. 
The accepted frequencies on which transmissions are 
made are 3640kHz, 5740kHz, 7040kHz, 14230kHz, 
21350kHz, 28680kH2 and )44-230MHz, the bulk of DX 
traffic being on 14230kHz. 

Several publications on this subject are available 
to those interested and can be obtained from BATC 
Publications, 64 Showell Lane, Penn, Wolverhampton, 
Staffordshire. A 
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SCREENED MINIATURES PAKS 12 way Grelco hea .... y bleck P8ltlc 
mA Volts £ P&P TRANSFORMERS 238 200 3·0·3 191 o 55 50 High Quality Metal Oxide 

212 fA. lA 0·6,0·6 %"5 o 78 2 5% i + W resistors 
13 lOO 9·0·9 %,14 0'38 150 Mixed Value Capacitors. 

2i x 3" )Gp + pp ALL EX-STOCK-SAME DAY DESPATCH. VAT 8% 
IZ OR 24 VOLT OR 12-O-IZV 

PRIMARY 220·240 VOLTS 
30 VOLT RANGE 

235 
207 
208 
236 

330, 330 0·9,0-9 
500. 500 0·8-9- , 0·8·9 
lA, lA 0-8·9 , 0·8·9 
200, 200 0-15,0-15 

I 11 0·38 
2' st 0 -71 10 Reed Switches. 

53 0 ' 78 30 W i re Wound Res i stors 

'" 0·38 m i xed . AMPLIFIER MODULES 
Amps 

72V 24V £ 
2ZO 
264 
3 SI 
'03 
5 15 
&11 
7 17 
IH 

10 3. 

P&P 
0.5 

Pr l 220/ 240 Sec 0-12-1S-'20-24-30V Voll-
ages available 3. 4, 5 6,8, 9, 10, 12, 15, 
18,20, 24, 30Y or 12V-O-12V & lSV-0-1SV . 214 300,300 0-20,0·20 2 ·56 ::: I" ,,,.,," I £3'75 Rer 

111 
213 

o 5 0·25 
1 ·0 0 5 

Re! Amps £ P & P 221 700 (DC) 20-12·0·12-20 41 £457 
o 78 112 0 5 284 0 78 206 lA,fA 0-,5·20-0-15·20 413 o 96 30 3 tag terminal striPS 35W (AL80) 

o H,rdw.,. pack nuts, boil., I Power Supply PS12 

£7 ,15 

2 I o 78 791 ' 0 357 096 203 500.500 0·15-27·0-1'-27 31t o 96 125W (AL2SO) £17 25 
71 
18 
70 

108 
72 

116 

4 2 o 96 

114 
1 ·14 
I 32 
1'32 
2·08 
2 ' 08 
OA 

3 . · 0 5·27 0 96 204 tA, fA 0·1,·27·0·1'·27 5 '1' 0: washe.. ,nsu l,tor. I Power Supply SPM80 " :le 
6 3 20 3 0 1 10 1 14 239 50 12·0·t2 ," £4'25 

S112500 12·15·20·24·30 214 o 78 j 100 ea P&P 40p VAT 12i% VAT 12i% P &. P 35p 21 40 744 1·14 
51 "0 .37 132 

8 4 
10 5 

17 
11, 
187 
226 

I. 6 
16 8 
20 10 
30 15 
60 30 

1311 
17 05 
26 IZ 

117 6 0 • 12 1 ·45 
88 8·0 11 71 1·84 
89 10·0 13 33 1 ·84 

60 VOLT RANGE 
Prl 220/240V Sec 0-24-30-40-48-60V 
Voltages available 6. 8,10. 12.16.18,20, 
24. 30, 36, 40, 4S, 60 or 24 V -0-24 V, 

MINI-MULTIMETER I Special Offer Avo M.ter (107) I' Magnetic to Ceramic 
DC-1000V AC-1000V DC-100mA Res-150kG Rftnges DC volts 2 5, 10, 50, Cartridge Converte, 

'" I 
Ranges AC /DC to 1000V DC current to 250mA 100, 1000, 3 ohm ic ranges to VAT 12 .. %, p &. p 35p . 
ReSistance to 3 Mohms . . tOM ohms 10,OOOV DC 1,000 AC 1 _______ .. 

50 VOLT RANGE 
Prj 220/240..., Sec 0-20-2S-33-40-50V Volt-
ages available 5, 7. 8, 10. 13, 15 17,20, 
33,40 or 20V-O·20V & 2SV-O-2SV . 

Re' Am.os £ 
102 0 ' 5 3 ·41 
103 I 0 4 57 
104 '20 6 ' 9. 
'OS 3 ' 0 I 45 
106 .. 0 to 70 
107 6 0 " ,12 
118 8 0 17 OS 
119 10 0 21 70 

P&P o 78 
096 
I 14 
1 32 
I 50 
I 64 
2 ·08 
OA 

30V·0·30V 
Re! Amps 
124 0 5 
126 1 ' 0 
127 '2 0 
125 3 0 
123 4 ·0 
'0 50 

120 6 0 
121 8 0 
122 100 
189 12 ·0 

£ 
3'" 
5 5' 
7 10 

10 5. 
12 23 
UIS 
15 ·11 
ZO '15 
2403 
27 ·13 

P&P 

o 9& 
1 . ,. 
I 32 
1'8. 
164 
1·84 
OA 
OA 
OA 

5" '" 31" x HU. £t1 ·34. P &. P £1 05. VAT 8%. safety cut out £35 00 P&.P £1 15
1

' 11 

TEST METERS •• ---
AVO 8 MK5 £77 10 EM272 . £50 70 MUA30 fits ;nlo 13A Skt 6, 7 5, 
AVO 71 £31 30 OA116dlgrtai£100 00 9V 300ma multiplug outlet £3 30 
AVO 73 £42 SO Meggar BM1 MUA36-flts Into 13A Ski 3, 4 S, 

: BX505 Sanwa idea l for calculatorl 
AVO TT169 In circuit Transiator Tester £30 · 00 A122-3 .5 6 7 S 9 ,2v 
U4315 Budget Meter 2OKO IVDC , 2K/VAC 1000v 500ma L'a 21 VAT 127%' P&P 55p 

Sr%sp !n p DEeS SOLDERLESS 
----'-'-:-:N=E""W::-:R,-A"""'N"'G-=E::-'-'o ._- . S .•• 

MAINS ISOLATING (SCREENED) AUTO TRANSFORMERS TRANSFORMERS T Doe 20a contact. £3,13 
Re' i20/240 eTp &. p 9ive 3&+36, :::,': /g: ",.g.: ::':: 
'07 20 4 ·40 0 ·79 64 75 0-115.210.240 3 ,'5 0 .96 P &. P VAT ,gg ; n: . 1500· 115·200·220·240 5 l5 0 96 2A £I It £131 ANTEX SOLDERING IRONS 
151 200 ItU ISO 1:;: St.nd £t 40 m :: 1 931500 0-115·200-220-.40 2331 OA SA £1& 74 £215 VAT 80/, P & P 46p 
154 500 19 15 2 15 95 2000 0· 11'·200·220·240 34 t2 011. 6A £ZO 77 £2 ' :le - ELECTRONIC 

1700050 2317 0ZO' 00AA ;g :ggg 8! PANELMETERS .. CONSTRUCTION KIT 
57 5000 17 41 OA 2" Q-50p.A £5 so 4" £, 70 10 prolects (Inc lud ing electron ic 

157 1500 45" OA Q-.SOOJ,J.A £5 .50 0-500jJ.A £, 70 organ) . No soldering needed I = 8! CASED AUTO TRANSFORMERS o-lmA £550 O-lmA ":40 . 
.St8te Volts required 115V or 240V. cable In£'15V pin o-sov £5 ' 50 brass slots 10 

HIGH VOLTAGE ISOLATOR 1,
150 •• ·.N4. VU Indicato r Panel4S x 45250,.,.8 FSD £2 ,60 I cards flush fltting lid 

.. .. VU Indicator Edge 54 • ,.. 250J.,t8 FSD £2 60 I pe, 180m m 62 40 SIp 
Prim 200/220V or 400!440V 200 • '2 1 45 65W 65p Carr iage 8% VAT PB2100mm 75 40 63p 

TRANSFORMERS 
SPECIAL OFfER 

BEl Prim 0-120, 
0-120V (120 or 
240V) S.c 24V lOA 
£5 ·50 P & P £1 ·60 
7551 • 2Ml • 0 • 250 
G·3V12 
£1 ,50 P&P 90p . 
BE7 0·110-12O·220V 
Pri. 240V I Sec. 20V 
lA . £1'50, 30p p&p 
BE3 l00V line to 
4 n mow £2 ·05 
P & P 66p 
8E4 Prim 120 or 
240V 9·0·9 1 A 
£tIlP&P038 
BE!) lSW matching 
trans sec 150 
Bult EL89 £1 50. 
p & P 30p . ReI . 30 
240-240 Isolator 
200VA £4'20 P & P 
BE6 Prl s.c 
.,OOV 10MA £. · 50 
P & P £1 00 
ReI. 62 240-240 
ISolOllor 250VA 
(5 20 P t! P 960 

Va eT £or p ISOLATOR-t KVA 240V to 240V enctosed T lOO J IOn 
60 243 $... ',32 750 11 55 1 76 83W Special ofter at £18 70. Celrriage £2·75. Barrie Electronics Ltd. 

3, THE MINORIES, LONDON EC3N 1BJ 
TELEPHONE: 01-488 3316/7/8 

NEAREST TUBE STA TlONS . ALOGATE & LIVERPOOL ST 

3,0 247 ,. 11 1·84 I 1000 %2 11 OA 84W I 
8! I = 8! I Pi ••••• dd 

0Elur tWldel1 range of transformers ere too numeroua to list, ploue call (open Mon-Frl) or lend your requIrements. 
PC rOI IInd semiconductor stockists. AudiO BCCellorlel. 

BRAND NEW 
SURPLUS MODULES 

AND OTHER ITEMS 

2 STAGE STEREO PRE-AMP on 6" , 
1f'" P.C.B. 4 push buttons , gram, tape 
ln/out, aux. on /off. 4 sllder controls. vol., 
ba!., bass., treble , Input approx. 100mV 
for 300mV out with knobs . ' 

Now only £1 00 

STEREO POWER AMP 10 match on 
&l" x 5i" P.C.B. 10W + IOW out for 
60mV in , Includes rect. , smoothing and 
supply for pre-amp. 

aargaln at only £. " 

TRANSFORMER to .ull 2.0v/22v 
HA ... .. . ......................... £270 

ELAC SPEAKERS 8", 8n w;,h tw •• '.r 
cone, pair , . . ..... , ............ , .. ,£',50 

STEREO GRAM AMP on 12" x li" 
P,C.B. 3W + 3W faT 100mV In controll. 
vol., bal., treble, bass , requires 16v DC 
lor an L.S . or 25v DC lor 15n L.S. £5 10 
Suitable 1 .... transformer and rect. ordered 
with gram amp .. ......... £2 ' 00 
Singly .... £250 

Very .mart car control box. Contains stab. 
supply, 7·5v coupling trannles, 3 P.B.'s. 
3 DIN plugs, screened cable, 2 DIN sockets. 
Easily modIfied, diagrams supplied. £1 '10 

Belling lee-mains power 9upply unit for 
masthead amptrfler. Gives 15v stabilised 
for feedlno up EaSily modified to 
give 12v at 100mA. 
SMART BOX £t 10 

BRAND NEW AUDIO AND R,F, 
REPLACEMENT PANELS. Send ••• 'or 
liet. 

t PC 218G 3W + 3W tuner amp 

Includ •• 13 translators, 8 mini IF and ale 
corts, reet. and smoo'hlng. Over 120 
components . Easily completed, diagrams 
supplied. 
Requlr •• Tuner head, swltch8l, vol. and 
tone pate, Only £2·00 

Exampl.2 PC 2588. Play/rec. amp panel 
for 4 track mono deck. 
Include. Track aelector, pllly/rec. and 
rec. camp. switching. Proy lllon for pause 
and 8utO atop, SolenOids. 55 kHz. Blasl 
erase. Layout and circuit dlagraml 
supplied. 
Requlr •• AC 181/162, vol. and tone con-
trols, and 2.v trennie. 

Only £2 ' 00 
For It.r.o : 2 boards £3 · sa 

TV tuner. UHF transistorised s/m drive. 
Aerial socket panel etc. Aa used on GEC 
2000. 

Brand new £2· SO 

Audio & radio panels, damaged or 
plete, Thorn man'f'd. Hundred. of modern 
useable components includIng PB 
switches, transistors, R'. " C's, tant8 &. 
electrols. Trimmer., mini Toko IF's and 
DSC, calls, 485 end 10 ' 7. 

31b. Lot £5 00 

9v Cassette Motors 40mm dia x 35mm 
with 2mm die. Shaft x 10mm long runs 
OK 6v-12v self -reg. asp 
2 Gang Tuning-CliPs. 3 Types 5OO+500.uF., 
also OSC/RF A.M, plu8 pot . For varlcao, 
also OSC/R.F. A.M. and VHF all geared 
S/ M drive. Any type. 70p 

C.W.O . + 25p p&p. 
Prlc •• Inc.1. VAT. Sa. for lilt 
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Doram Electrontcs Lld 
PO Box TR8, Leeds LS 12 2UF 

--
Please send my FREE Hobbies Catalogue. 
I enclosel25p\contribution 10 p. & p. 

(AVAILABLE LATE SEPT) 

I Name .. 

I Address. 

I PWS 

ELECTRONICAL SUPPLI ES CROYDON 
40, Lower Addiscombe Road, Croydon, CRO 6AA. 

I ftt\rAmDoramEleclrOniCSLtd I U-. PO Box TR8. Leeds LS12 2UF I 
" Overseas cuslomers (except for N Ireland)-60p I 

Tel: Ot-688-295O. including despatch by Air (or all-up post). / '--------------."""", 
Practical Wireless, October 1978 73 

TRANSFORMERS 
AIL EX-STOCK—SAME DAY DESPATCH. VAT 8% 

SCREENED MINJflTURES 

f 2 O R 24 VOLT OR 12.M2V PRIMARY 220-2*0 VOLTS Amos 

Ret mA Vans 
238 200 3 0-3 
212 I A. 1A 0-6.0-6 13 ICO 9-0-9 
235 MO. 130 0-9, 0-8 
207 500. 500 0-8-9-. 0-8-9 
208 1 A, 1A 0-3.9,0-8-9 

COMPONENT PAKS I 12 way G(«lco *Mvy btJC* PMtlc 4    _ ^ . .j . , « tefrwlnaF block 35p, (Bo oin 0 55 50 Hlo« Oualily Meiai pBna, ru6n holder if" compietaiy 

Re/ 12/ 24V £ PAP 
111 0 5 0 25 2 M 0 45 
213 1 0 0 3 2 64 0 78 71 2 1 1 51 0 78 

18 4 2 4 fij 0 96 70 6 3 S 35 0 96 IQB 6 4 6 tl 1 14 
72 10 5 7 «T 1-14 

11B 12 6 1 n 1 32 17 16 8 10 39 1 32 115 20 10 13 11 2 08 
187 30 15 17 95 2 08 
225 60 30 26 12 OA 

30 VOLT RANGE 3oa 1A iA 0-3.9,0-8- Pri 220/240 Sec 0-12-15.20-24-3QV Voll- 230 200,200 0-15.0-15 
ages aM8«1abl« 3. 4, 5 6, 8. 9, 10. '2, '5. o.5n n-7n 18.20. 24. 30V gr 12V-0-12V 3 15V-0-15V. J'* ^ Ref Amps £ Pd P 

1 1,2 0 5 2 M 0 79 
f 79 10 3 57 0 96 3 2 0 5-27 0 96 

20 3 0 6 20 \ 14 
21 4 0 7 44 t-tl 
51 5 0 1 37 > 32 ' 117 9 0 9 12 »-45 68 8 0 11 73 1 64 
R9 10 0 13 33 184 

22J '00 (PC) 20-12-0-12-20 3 41 
208 1A. 1A 0-15-20-0-15-20 4 19 203 500.500 0-15-274-13-27 3 « 
204 IA, 1A 0-15-27-0-15-27 5 39 239 50 12 0-12 1 « 
S112 500 12-15-80-24-30 2 34 

J 85 0 78 2 5X } + 5 W resistors 214 0-38 150 Mixed Value CspacKors, 
2-59 0*71 Swllchfls. 
9 S3 0 73 30 Wire Wound RgfilerorS 1H O 38 mixed. 
j " 0 73 25 A,80,,ad oraasia. 
4 19 0 06 30 3 lag lermlnal 3»"0« 

en closed oul l-oul lyco JSp, t flp c p- 2 * Puaeboa'ds. 2 with oper IJ" lote holders ?i * 3" Mp -f pp 15p VAT 3%. 

SH I™ {JtSi 
—<AW 

^ Hardware pock nuls, boUa. Power Supply PSi2 
g washers. Inguletore Power Suoofy SPM30 

AMPLIFIER MODULES 
V (AL30) £3-75 V (A LOO] £4 57 V (AL80) £7 15 W lAWM] £17 25 

o 76 jiopas. P4P top VATISJH I VAT lJl%Pi P35p. 

—fu 2M/J"vVOS.TcRf-?.".t0.tS-My I £a^« a'cJlo 1 WOV DCcprr'^riT lP IXmA o 4 p35p. 

M lHt-MULTlM CTER DC-1000V AC-1000V DC-IOOcnA PPS-ISCLH looon/v Beroalp £5 33- VAT S% P & P 62p. 20.000 ghm/V Mullimeler—mirror scale 

Special Offer Avo Mater (107) i Magnetic t» Cerem/g Ranges OC volls 2 5. 10, 50. | Cartridge Converter 100, SCO. 1000V currcm lire 2-5. {MPA 30) aoerellnp 1 10 50. 100. 500 1 amp AC I0v. Voftaaes 20-45 £3 SO. 
M VOLT RANGE Pri 220,,240v Sec 0-20-25-33-40-SOV Volt- 24. 30, 36, 40, 48, aoes available 5. 7. 8. 10. 13. 15 17, 20. 30V-O^0V 33, 40 or 20V.0.20V A 25V-0-2SV Rc/ Amps 

Vollages available 6, 3, 10.12. 16. 10. 20, Reeltlance to^3 Mohms. or 24 V-0-24 VI 5" 
r to 3 Mohms. 10" O*™ 10,000V 00,1.000 AC 
n- «t1 W. P3 p £1 OS VAT 6% SsWy^evX oul £35 00 PiP £1 13, 

TEST METERS 
AVO 8 MK5 £T7 TO 6M272 AVO 71 £11 30 DAmdlflM AVO 73 fc« 50 Megger BM AVO MMS £W t9 V/ee Megger £32 W BX505 Sane AVO TT189 in circuit T'flnaiator Tesl 

ETf.,^ Plug In Save Batleriee 
« MUA30 file into 13A Ski 6, 7 5. DAmdtoilel £100 W ftv aOOmn mulllplug outlet £3 36 Megger BM7 ballery MUA36—fits inlo 13A SXt 3. 4 5. 
?; 5V ® lOOma ideaf lor calculatore BX505 Sanwa £33 M £j inalalor Teslet £» 00 Al22-^3, 4 5. 6 7 5. 0, 12. 

04316 Bodget Meter 20K fi/VOC. 2K/VAC 1000v sQOma £8 21 VAT 121% PAP 55p ; AC/DC. 2 5A AC/OC. 5WK res. In ro&ual steel caao—leade £15 «5 VAT 8% P A P £115. DECS SOLDERLES8 9READ-BOARDI NO 
MAINS ISOLATING (SCREENED) PRIM 120/240 SEC 120/2*0 CT Pit VA (Wads) £ PAP *07 20 4 49 079 149 00 6 20 0 95 ISO too 7 11 1-14 151 200 It ti 1 50 152 250 12 78 1 84 153 350 18 21 1 84 154 500 19 IS 2 15 155 750 28 04 OA 159 1000 37 20 OA 157 1500 45 M OA 158 2000 54 80 OA 189 3000 79 05 OA •State Volls reoulred T1SV or 240V. 
HICK VOLTAGE ISOLATOR P/lib 200,'220V or 400/440V Sac 110/120V CT Or200/240CT 

AUTO TRANSFORMERS Ref VA (Wills) £ P 4 P 113 15 0-115-210-240 2-41 0 71 64 75 0-11S.210-240 3 15 0 96 ii. 4 150 0 115-200.220-240 5 35 0 95 67 500 0-115.200-220-240 10 99 164 3 A B« 1000 0-115-200-220-240 18 IB 2 03 4A 93 1500 0-115-20^220-240 21 M OA fA 95 2000 0-115-200-220-240 34 12 OA 6A 73 3000 0-115-200-220-240 4| 00 OA " 00 4000 0-10-115.200-229-240 67 « OA 5? 5000 0-10-115-200-220-240 77 48 OA 
CASED AUTO TRANSFORMERS 240V cable In 115V USA flat pin ootlel 

OA NEW RANGE 
ERS TRANSFORMERS 
£ pjp Sec 45-S6-G-36-45 Sec to give 36-0-38, 

2 41 o 71 36-C-36, 4 5-0--45V, 72V Or 90V. 

2" 0-50MA 0-600^ A 0-lmA &-50V 

PANEL METERS 4" 0-S0MA O-SOOAA O-lmA O-KV 

S Dec 70 contacia £1 -91 T Dec 208 contact* £3 83 
O y U Dec "A" lor I.C.t etc £3 9» 1 U Dec "S 'lorKC a etc £6 99 P 4 p f VAT 3% P A P 4OP   

El U ANTEX SOLDERING IRONS C1 a 15W £3-75 £1 14 25V/ £3*95 Slsnd £1 40 £2 15 VAT8%_P4P46D 62 » " ELECTRO NIC 
CONSTRUCTION KIT 

10 prolecte (including electronic 
I? orgen). No salderlnQ needed 

fS'J! £T 29. VAT 8% PA P 700 
£1 40 ABS PLASTIC BOXES insel      brese nuts, alote to taV-e P.C 

VU Indicator Panel 48 " 46 250^4 FSO C2 60 Carde flesh fltflng lid 
-vu vu Indicaior Edge 54 • 14 2Miia FSO £2 80 1 PBi ifiOmm 62 • 40 SSc 
; w 95p Ca'riafl.8% VAT ^ IK SS fl9W ISOLATOR—1 KVA 240V to 2<0V enclosed p*p ^ < VAt |7W Soeciai ofler at £11 79. Ce'ilage £2-75. 
0<W 93W Price" correct B-5-70. Plesee add 95W VAT allar P A P. 

Vs ff*f £ P & P 60 243 5 « 1-32 350 247 14 tl 1 84 1W0 250 41 71 OA 2000 252 54 25 OA 

TflANSFORMHftS 
SPECIAL OFFER 

BEI Prim 0-120, 9-120V 020 or 249V) Sec 24V I0A £J 50 P A P £1 M 
7S56 - 250 - 9 -250 5 3V 12 9 -0-l2-9v £B 50 PAP Mg- 
BET 0-110-l20-22GV Prl. 240V. Sec. 20V IA £t 50, 30p DAp 
BK9 1C0V fine to 417 7.10W £2 65 PAP BBp 
QE4 Prim 120 or 240V 9-0-6 1A £t 81 P A P 0 3S 
BE9 15W matching trtne eec 150 suit EL09 £1 96- P 1 P 30p. Ref. 30 240-240 isoietor 2£»VA£4-J6 PAP 
8E6 Prl 0-920V 8«c 450OV tOMA £4 50 P 4 P £1 00 
Rcl 62 240-240 isolatoi 250 V A £5 20 P A P 360 

Our wide range o' Iranaformere are too numeroue lo IIel, p'oaee call (ooen 9am-5Dm Mon-Fri) or aend your requlremenla. Eifcuoeii and •emlconductor etocklste. Audio acceaeotiei. 

Barrie Electronics Ltd. 
3. THE MINOR1ES, LONDON EC3N 1BJ 

TELEPHONE: 01-488 3318/7/8 
NEAREST TUBE STATIONS. ALD6ATE 4 LIVERPOOL, ST 

BRAND NEW 

SURPLUS MODULES 
AND OTHER ITEMS 
2 STAGE STEREO PRE-AMP on fl" x 71" P.C.B. 4 pueh buttong, gram, tepe in/out, aux. on/ofl. 4 slider controls, vol., baf., baee., Ireble, Input appro*. lOOmV lor 300mV out with Knobs. Now onfy £6 M 
STEREO POWER AMP la match on S" x W P.C.B, 10W -f 10W OOt tor mV In, Include) fee'-, smoothing and supply tor pro-amp. Bargain at only £4 M 
Build youf own music centre SPECIAL OFFER PRE-AMP & POWER AMP Pair only £19 M 
TRANSFORMER to euH240v/22v 1|A £2 70 
ELAC SPEAKERS 8", SH with Iwefller cone, pair     £I M 
STEREO ORAM AMP on 12" x 11" P,C.8. 3W + aw tor lOOmV In controla vol., bal,, treble, base, tequlroa 16v DC tor 60 L.S, or25v DC (onSfl L.S, £5 10 Sullobfa 14>7 translormrr and recL ordered with gram amp , . ,...,.....,£2-00 Singly  £2 50 
Vary emert car control box, Conlaina alab, supply. 7-5v coupling trannlBa, 3 P.B.'a, 3 DIN plugs, screened cable, 2 DIN sockets Easily modified, diagrams supplied. £1-96 
Balling Leo—mains powar supply unit lor masthend amptlfler. Gives 15v atoblllBed tor loading up co-a*. Easily modified to give »2y at 100mA. SMART BOX £1 99 

BRAND NEW AUDIO AND R.F, REPLACEMENT PANELS, Send aae lor Hat. 
IxHmpla 1 PC 218S 3W + 3W tuner amp AM-FM. 
Ificludea 13 tranifitora, 8 mini IF and oac coila, reel, and amoothlng. Over 120 comDOnenla. Easily completed, diagrams supplied. 
R«QuItaa Tuner head, twitches, vol. and tone poll. Only £2-09 
Example 2 PC 2S6B. PIay/rec. amp panel lor 4 Irack mono decK. 
Includes Track selector, pley/rec. and rec. comp. switching. Prevision tor pause and aulo atop, Solenoldt- 55 KH*. Bias/ erase. Layout and circuit dlaerams euppHed, 
Requires AC 161/t62. vol. and lone con- trols, and 24v irannle. Only £2-90 For alereo: 2 boardt £3 » 
TV tuner. UHF traneietorleed e/m drive- Aerial aocKat panel etc. Ae used on GEC 200G. Brand new £2 M 
Audio 4 radio psnela, damaged or Incom- plete, Thorn mon't'd. Hundrede ol modern useabie componanta including PB •wltchee, Iranslators. R'e & C*e, tent® 4 electrola. Trimmers, mini Toko IP's and osc. colts, 495 and 10-7. 3lbs Lot £5 M 

9v Caesoite Motors 4Clmm d|a x 3Smm wjlh 2mm dia, Shalt x 10mm long runs OK flv—I2v eelt-reg. Mo 2 Gsng TunJno-caDS. 2 Types 500 +SOO^F,, elao OSC/RF A.M. plus pal. For VBFleao, afao OSC/R.F. A.M. and VHF ail gearefl 
S/M drive. Any tyD«. 7Cp 

C.W.O. + »p o4p. 
Prices Ind. VAT. Sea for list 

ELECTRONICAL SUPPLIES CR0YD0N 
40, Lower flddiscomba Road. Croydon, CRO BAA. 

Tel: 01-688-2950. 
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Doram Electronics Ltd 
PO Box TPS. Leeds LS12 2UF 

Please send my FREE Hobbies Catalogue. (AVAILABLE LATE SEFT1 
I enclose125cicontribution to o & p. 

Name.. 
Address 

QOMITI 
Doram Electronics Ltd 
PO Box TH8, Leeds LS12 2UF 

• Overseas customers (except lor N lreland)-60p 
including despalcb by Air (or all-up post). 

Practical Wireicss, October 1978 
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FANTASTIC SPEAKER OFFER DISCO MODULES TITAN GROUP/DISCO SPKRS 
TWIN 12" SPEAKER CABINET 
PLUS PAIR 12" SPEAKERS 
or Roblllt vibration-proof conllructlon . 
Filled protective corner plecel, Re· 
movable Vynalr covered front with 
llIver etrect trim. Sunken Jack lockel 

CONTROL UNIT (mains powered) 
Vol. (Left) Vol. (Rillht) Bass. Treble. ONI grrr. for each T'table. £25 .00 

Value RSC Price 
Tl2/4SR 12' 4Sw £IS ' OO £11 ·95 
T12/60R 12' 60w £22'SO &)3 ·95 
TI2/ IOO 12" loow £36 ·00 £25 ' 95 
TlS/60 IS' 60w £26 ' 00 £17'95 

MONITOR UNIT TlS170 15- 70w £28 ·00 £19'95 Ratinij 
with eacutcheon at the rear. 
Pair 12' 20w lpeaken for wlrlnl In 

With H/Phone Socket and Vol. 
Control Carr Free £7·95 TlS/lOO IS ' 100w £4100 £19 ' 95 Imp 8,15 

Tl8/l oo 18' 100w £47 ·00 &36 '95 ohms 
Carr. £1 20. under £18. over this add 61' per £1. 

While lIockl 1.11 
supplied 10 com- Three Items 

FADER UNIT 
Carr Free £7·95 

plele a 40 wall 
unit for l6ad lult., 100w OUTPUT UNIT £29·95 

CABINETS FOR ABOVE Heavy duty, finished In 
black Vynlde with Vynalr fronts, prolectlve corner 
pieces, variou! sizes cut-OUIS. TEI I )<. 12' &11·95. 
TE2 2 ' 12' £16·95. Depo<it Term. orders oyer £20. ",P.A. ('arr . £1·(0 

ALL RSC PRICES INCLUDE VAT * D1SCO MAJOR POWER D ISCO CONSOLE with intearal Power Amplifier. * TWIN FULL SIZE BSR turntables with cuein. deylce. * C.ARTRIDOES with Diamond Styli. * 3 SEPARATE VOLUME CONTROLS for each turntable and Mic. 
CONSOLE COMPLETE WITH LID. FULL HEADPHONE MONlTORINO 

FACILITIES £169195 Terms: Deposit £30 ·00 and 18 fortnightly pymt8. £9 ' 80 
(Total &106 · 40) Carr. £4'00 
Also available 200 WATT SYSTEM £ 199'95 Carr. £4'75 

TD1 DISCO CONSOLE Incorporating twin BSR type turntables &. Sonotone 
or Acas Cartridges with diamond styU. Separate Vol. controls for each turntable. 

FACILITIES. plus Treble and Bass Control •. Separate Input for 'mike' with vol. 

18 Carr. £3-50 £119·95 
TD2IITEREO VERIION OF ABOVE £125.00 Carr. £3·00 

. "1101<'£ ORDERS AUDIO HOUSE. IIlUICOIlIfER LANE, LEE.DI. 11. New Branches at r;!ml!·!I""""'"."- ti",8_ .. *LEEDS, * LIVERPOOL VISA ',RD NUMBER ace.p ... ,l NOT 8E TO SHOPS 

*WOLVERHAMPTON 
OPEN ALL DAY SATS (5 Dall Week) Prices corre,1 at 26.7.78 E. '" O .E. All item. subic", to availability MIDDLESBROUGH 103 Linthorpe Rd. (Cl. Wed.) Tol. 2470QI 
BRADFORD 10 North Parade (Clo .. d Wed.) . Tel. 25348 GLASGOW 32& Argyl. SI . (Clo .. d Tu ... ). Tol. 041-24& 4158 *NEWCASTLE UPON TYNE 58 al.d.) . Tot. 21488 
BIRMINGHAM 30/31 Gr •• t Wa.lern Arcade. HULL 7 Whltelrlorgat. (Cloood Thurs .) . Tal. 20505 NOTTINGHAM 18/18.0. Markel Street 
CARLISLE 8 Englt.h LEICESTER 32 High Str.et (Clo.od Thur •. ). Tot. 58420 SHEFFIELD t3 Exchanga Slre.1 48018 
COVENTRY 17 Shelton Sq .• The Proclnct. *LEEDS 16-18 Counly (Mecca)" Tel. 448809 (Clolod Thurl .). Tal. 2071& 

DER8Y 87 St. Polar'. Slr.ot :;:, * LIVERPOOL Oawson W.y. SI John', Preclnc' *WOLVERHAMPTON Tol 21812 
DEWSBURY 8/11 Klngoway (Clo .. d Tu ••. ) Tol. 418058 LONDON 238 Edgware Road. W.2 (Closod Thur • . ). 
DONCA8TER 3 Oue.nl.al •• Walerdo'o Centr.. * MANCHESTER Tol. 723182Y *MUSICAL INSTRUMENTS & ACCESSORIES 
IDIN8URGH 101 Lo1hl.n Rd. eoA Oldham Slreol (Cloood Wed.) . Tot. 236 2778 in stock at these branches 

VALVES ml n:':m 
PCC80 0 ' 55 U21 1 00 3V4 O'IUF33 4'2012S07 0·55 
PCC1800 IS U2S 0 IS IB/254M 8MB 4·20 12Y4 0·40 

1'25 EF80 0 40 PCF80 0 10 U27 1 '00 . ... 8J4WA ' ,75 1308 0· .. 
AR8 010 EF83 1'10 PCF82 040 Ul01 0'75 5B/25SM &JI 0 '7514S7 1 ·00 
ARP3 0 10 EF85 041 PCF84 015 U281 0 '" . ... BJ5GT 0·1519.0.05 0 71 
ATP4 0 .. EFea 0·15 PCFIO 0 IS U301 0·50 18/258M BJ8 '·50 19G3 to ·1O 
812H I 00 EF8t 0 IS PCF200 0· .. U801 0 '10 1 ·50 BJ7 0 '7519G8 . ·00 
CY31 0 50 EF92 0 75 PCF201 0 10 UABC80 IR4GY 1 '06J7G 0·" 10H5 17·00 
OAF98 0'10 EF05 0'45 PCF801 0·51 0 '10 5U4G 015 6K7 0'7012001 0 '10 
OET22 " '50 EFI83 0'15 PCF802 0'11 UAF42 0 '.5 5V4G 0·.56K7G 0 ·35 20F2 0·10 

:::: ::lmGT 
DK911 010 EFL.200 0'75 PCF808 1 ·10 UBLl ',00 SZ4G 0 '706LSGT 0·10 20P3 8·10 
OL92 0 '50 EH90 0 ' 110 PCH2000 '1O UBL21 0 '75 15Z4GT 0 'THL16 o BOi20P4 , 10 

EI5l 7·50 EL37 3 '00 PCL84 0 '71 : UCF80 0·10 IAH8 070-6L7G "15,25Z4G 0 70 
E8I CC/Ol I El41 0 '10 PCLIO "701 UCH81 0·10 IAKI 0 '55IBSA7 0·55 30C15 1·110 

' ,30 EL81 "05 PCLaOS/85 UCL82 0·71 BAK8 0 '" 8SG7 075'lOC17 , ,10 ::::1 POSOO n: :::: 
E182CC 3·50 ELIO 0 '70 PFL200 "35 / UF8S 0· .. BAMS 1 IIO IaSK7 0 '.0130FS 1 '00 
EA7e 2·00 El90 ',10 PL38 0 ' 10 UL41 0·75 6AMI 0 '15 6SL7GTO 7S ,30F12 ' ,20 
EABC801'50 ELll "10 PL81 0·75 UL84 0'75 BANB 0'155SN7GTO '75'30FL12 , ,20 
EB91 D· .. EL9S • 7t PL82 0 ·50 UM80 0·10 8AOS , 30 IS07 0751l0FL14 , ... 
EBC33 0·50 EL504 D" 0'75 30L15 1 ·00 
EBF80 0·50 ELa02 1 ·50 Add 12.1% I V A T AS8 0 ,,'6X4 01O ,30L17 1 ·00 
EBF83 0 '50 EL822 3'!!I Y o,or , , • I AT6 0 0·55'.30PI2 ',00 
EBF89 0'50 EM31 0·75 6AU6 0 '" BY6G 0 15lOPLl 1 ·00 

::: ::: ::1 ::: 
ECC82 ... EM84 0· .. PL504 1 '40 UY8S 0 50 0 '10,7B7 0" 0135L6GT 0·10 
ECC83 "15 EM87 1 '00 PL508 1'30 VR105/30 8AX5GT .7V4 0·10 35W4 0'" 
ECC84 0·45 EYSl 0'45 PLSOO 2.. , 10 1 · ... 902 0 10 3SZ4GT 0'70 
ECC85 0'50 EY81 0 '45 PLB02 Z·" VRI50/30 BB7 0 '75'0 08 0 ·n :SOC5 0·70 
ECCH "ZS EY18/87 0 '55 PlLaO "10 1 '250BA8 0 ... !tOC2 0 ·10,SOCOSG1·2g 
ECC8I . ... EY68 "55 PY33 0 ' 10 XI8 "75 8BES O'SO 10F18 010,75 ' ,00 
ECC1890 ·10 EZBO 0'45 PY80 0 '10 XS1M I ' SO SBG8G ' ·00.10PI3 0·10;7SCt 0·10 
ECf80 0·50 EZ81 0'10 PY81/800 Z800U 300 OBJ8 1 ·'0.IIE2 " '00178 0"0 
ECF82 0 45 GYOOl 0'" 0 ' 55 Z80IU 3 '50 SB07A 0 '10,12.... 0 .0178 0 TS 
ECFS01 0 '75 GZ32 0'15 PY82 0 ' 41 ZIIOOT 1 '50 BBR7 2'1Oi12ATB 0 '41180 075 
ECH3-C 815 GZ33 I," PY83 O'SO 1.0.3 0 '' ' ISBW8 2· .. \12AT7 0·5585.0.2 Z·20 
ECH35 ' ·50 GZ34 2·00 PY68 0'H llL4 0 '30 ,SBW7 ""12AU7 0·SO.723A/Bl1 ·" 
ECH42 0 '15 GZ37 2 ' 50 PY500 "35 lRI 0 ' 55 SC4 0· .. 112AVB 0 '70;803 ,·00 
ECH81 0 '45 KTIIe 4· .. PY859 5 '75 lS4 0 ' " IC6 0·55'12AX7. SOlB05 11 '" 
ECH84 O·gs KT88 5'75 PY801 0'10 lS5 0'40 6CHS 3·00 12BA8 0·50 807 1 00 
ECL80 0·10 ' MH4 "00 00V03-10 lT4 040 SClS 0 75;12BE6 0 10 813 10 ·50 
ECL82 "55 MLI 1 '00 2'50 1U4 0·10 OCYS 0 ',,:12BM7 0· ... 829B " '00 n: g:: ::loOVOS'i250 :::: 
ECL80 0 SS PABC80 00V08-40A 2K2S 11 .. H8GB 0· .. 121SGT 0· .. 1931A '00 

PC8S :::1 g.:: ::: 
EF40 0 '70 PC88 0 ' IS ISC1/4004'1O 300 . ... 6Ft4 0·10 1207GTO ' 50;956 • ,. 
EF41 "75 PC88 '·75 SCI /6004 '" 3021 20 · .. 8F15 0'" t2SC7 0 '" 
POSTAGE: £1 -£2 2Op; £2-£3 30p: £3-£5 40p: 
£5..£10 lOp; over £10 lree, minimum order £t. COLO MO R 
A lot oftheBe valve .. re VALVES AND (ELECTRONICS) LlD on 00 

•• TRANSISTORS 170 Goldhawk Rd" London W,I2 
• owe r.urvo the rlghl Tel, 01-743 0899 

toro, otc.: rata" Open Monday to Friday 
avoidable. and 9.11.]0, 1.30-5.30 p.m. 
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Our new 1978 catalogue lists circuit board access· 
ories fo r all your projects - DIP sockets, pins 
standoffs, cable clips, hand too ls. And we've got 
Circuit boards, module systems, case" and boxes-
everything you need to give your equipment the 
quality you demand. Send 25p to cover post and 
packing, and the catalogue's yours. 

VERO ELECTRONICS LTD. RETAIL DEPT . 
Industrial Estate, Chandlers Ford, Hants. S053ZR 

Telephone Chandlers Ford (04215) 2956 
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FANTASTIC SPEAKER OFFER 
TWIM 12' SPEAKER CABINET OBSgHp 
PLUS PAIR 12* SPEAKERS 
of Jlobuii vlbra U on-proof coniirucUon, Filled proucttvc comer piece*. He* lijpw.i movable Vynftlr covered front wilb 
illver effecc irlm. Sunken Jack locket IwjWwMfm with iacuichcon H Ihc rear. It'/- r 'W 
Pair 12' 20w epeikcrt for wiring Ir If' 
SMfn.K |«i ■upnUe4 to com- Three uemt plete > 40 wait ft.nf 
unit for letd RUlor A- T UBIJf% nrP.A. oO I O UO <-arr. flfl 

DISCO MODULES 
CONTROL UNIT (mains powered) 
Vol. (Left) Vol. (Right) Bass, Treble, ON/ 
OFF switch for each T'table. 
Carr. fl ti5*00 
MONITOR UNIT 
With H/Phone Socket and Vol. ft oc 
Control Carr Free t./ '73 
FADER UNIT ,T Qc 
Carr Free ft/*" 
lOOw OUTPUT UNIT f%f, 0c 
Mains powered, Carr. E*T"T3 

TITAN GROUP/DISCO SPKRS 
Vslae RSC Price 

T12/45R 12' 45w £13 00 
T12/60R12*Mw £22-30 
112/10012* lOOw £36-00 
T15/60 15* 60w £26-00 
T15/70 15* 20w £28 -00 
TtS/lOO 15' lOOw £4100 
T18/100 18" lOOw £47-00 

■iii w 
<17-05 

Raring RMS " imc 8-15 £36-(15 Dhrni 
Carr. il 2D. under £18. over thta add 6p per £1. 

CABINETS FOR ABOVE He«»v duiy, finished In 
black Vynlde with Vynair fronts, sroiccilvc comer 
pieces, various sizes cut-outs. TEl I 12* <11-95- TE2 2 • 12* <16-95. Deoosil Terms orders over £20. 

100 WAH MSCO SYSTEM ALL RSC PRICES INCLUDE VAT 

/tr4/?w0&7C\ 
hs- /<%//&&] 

£169(95 

  of ^ 
(IJ TWIN T/TABIE CONSOIE 
PftE-AMP, and POWER OUTPUT 
STAGES (2) & (3) PAIR 50 WATT 
tOUOSPEAKERS Including 12- UNITS 

New Branches at * 
♦LEEDS,* LI VERPOOL y 
♦WOLVERHAHPTON <^5^^ 
OWKH ALL DAY SATS « Day Weoh) Price* C 
BBADFOflD 10 Narlh Pirodo (Cloted Wed,)- Til. 
BIRMINGHAM 30/31 Wiltorn Arccde. (Ctoiod Wod.) T«|. Wl-236 1 270 

-jlf DISCOMAJOR POWER DlbCO CONSOLE with integral Power ArapliOcr. 
"*■ TWIN FULL SIZE HSR lumiable* with cueing device. 
★ CARTRIDGES with Diamond Siyli. I™"-' .Wrtll * 1 SEPARATE VOLUME CONTROLS for each turntable and Mic. 

*&££ IEmkSSSS^I console complete with lid. full headphone monitoring FACILITIES M4 nn r«I- 
ii'll IvJcIa ■T-'-ll Tcrmsc Deposit £30-00 and 18 rortoightly oymts. <9-80 A I n -I' *1 iMt f j|M«k®aS,|| (Total <206-40) C«rr. £4-00 efc# IWM UU 

•m Also evaliabic 200 WATT SYSTEM £199*95 Carr, £4 75 
r li§B^l TD1 DISCO CONSOLE Incorporating iwln BSR lypc turniablca & Sonotone 

or Acos Cartridge a with diamond BiyU. Separate Vol. conirofs for each turntable. 
Also MONITORING FACILITIES, plus Treble and Bass ControlB. Separate Input for 'mike' with vol. 
control. Black Vynldc covered Cabinet with lid. /I FQ OC Or Dcp £16'49 A IB f'tntly pymls, £6*75 (Total £137-99) Carr. £3-50 A 117*75 

TOM tTERBO VERSION OF ABOVE £I25<00 Carr. £1-00 
V ff7TSiW7fin|'>.trc|ayc*rd A Ar«|A MAIL OHDERS & EXPORT EJtQUlRlEJ TO:— M ^■iv ^Bi h»i±5±i^£ne I'll ON t: ORDERS Guntln?? AUDIO HOUSE. HRNCOSFER LAKE. LEEDfl. It. f , *>RDNUMnEH pK.I ; DfiSS B77831. 

v * H | MAIL OfiDEPS MUST NOT fiE SENT TO SHOPS I ■ Ml tEBKS O.W.D. Ot 0,0.D. Ho. C.O.D. ODdsr 18, P0BTA0E 80* PER    ORDER OR Afl QUOTED. FhOn* at WrllB tor FREE CATAlOOUE. ^     ORDER 03 Afl QUOTED. FhOn* at Wrftt tor FREE CATAlOOUE. 
price* Correct at 26.7.78 E. i O.E. All Uems subject to availabilily MIODLESBROUOH 103 LlMhorpe Rd. (Cl. Wad.) T«l.247»8 
•1. 2U4& GLASGOW 328 Arcyl* St. (Cfestd Tuis.). Ttl.Ml-24B4153 *NEWCA8TL€ UPON TYNE 6fl Grolnoer St 

MULL 7 WhltpfriBfOBta (Cloied Thurt,), 
LEICESTER 32 High Slreat {C'oaed Thur*.). 

T«l, 20505 
Tel. 56*20 s,','e, fp10*"1 i

Thur»>* T®,' 30744 -*? ccm; CDJniy<M««a) Arcade, BrlaoRte COVENTRY 17 Shelton S^.^ha Precinct. LttUj (ClQied Wed >. Tel.«Q«05 (Closed Thurs.) Tel. S5D&3 -X-1 | \/CDDf\/\T 
DEHaV 07 St- Peiar'f Slreel (Cfoted Wed,) Tel. 41361 L' "CnrUVU 33 Oaw*on Way. $(. John t Pracinct 
OEWSBURY 2/11 Klngawiy (Clneed Tues.) Tel. 466053 LQN DON 236 EdQwere Road, W.2 (Closed Thurt.). 
DONCASTEft 3 Oueenioate. Waterdnle Ceotfe. AMAHTMP^TPR T«t.723iB2V (Closed Thura)". Tel. 63069 rlflrfUlCi I CR EDINBUROH 101 Lothian Rd, (Cloud Wed.) Tel. 220 9»1 fiOA Oldham Street (Closed Wad.). Tal. 235 2778 

(Closed Wad.). Tal. 21469 
NOTTINGHAM 19/19A Markot Street , , j(iMn (Cloaed Thu»a.>. Tel. 46063 
SHEFFIELD 13 Exchanoe Sl'eel (CnsUe Mkr. Slda.) (Cloaad Thura.). Tel. 20716 

*WOLVERHAHPT0N r„.mn 
■^MUSICAL INSTRUMENTS & ACCESSORIES 
In stock at these branches 

VALVES 
MOW l-gj EF80 AR8 0 H EF63 ARP3 0 66 EFflS ATP4 0*80 EFflfi 012H J O# EFfll CY31 6 M EFfl2 DAF90 # « EF«S 

SiPCWO t *25 3P61 PCC84 0*<S TT21 PCC69 0*55 U26 IPCC18B0 M U26 « « PCFM O ID U27 1-BO PCF82 0-4# U191 #•48 rcfsa 6 68 U2ai • •55' PCF8B O'lSi U301 
0 ISi PCF200#*M UMt 

« #8 3E20 5*80 6f 17 1 0BI12SH7 a 70 7 80 3S4 0 M,5F24 0 80 12SJ7 # 65 1 #0 3V4 # IS 6f» 4-20 12S07 #*M 0 #5 Ba/254M CMB 4-20;12Y4 0 40 1 *00 * M 6J4WA 1 IS ISOS 0 M 6 75 5B/255M I6JB 0-75.14S7 1 #0 0*50 I M-6JS5T #'88 ISA06 « 71 0 M 6D/256M Iflje # 56 1863 16 «# a,in a.ivi'e.'T e,7a'iaCa a.iwi 012H J O# EFfll 0151PCF200 #*M U8Qt #10 I M'fldl 6 75 19G8 4 60 
IK? S ]! PCF201 # M UABC80 ,5R4GY 1 ID flj7G 0 80,10H5 17*M DAFW### EfW 0*48 PCF801 # 55 6 «6 CU4G 0 85 6K7 0 7020D1 «M 

SIT.22 ^ • 55 PCF802 # 15 UAF<2 0 i5leV4G 6'65 eK7G « 35:20F2 0 60 DFM 110 EF164 1 50 PCF8M 1 M UBFflO 0 55IBY3GT 0 ISIOKSGT 6 55 2 0L1 I 00 
SS7S 0 « tFW4 2 06 PCF8«f l5 UBFflO D 56'9Z3 I -Ofl eUM 1 #0 20P1 0 40 DKW #10 |FL20Q 0 75 PCFSMI IO U8L1 t «.524G 0*76!flLflGT 0 MWS 0*18 OLM 6 56 EHW O'W PCH200# 40; UBL2t 6 75i5Z4GT 0 75.6L1S 0 €0 20P4 116 OyW;076 H£U2 J M PCLBI 6 I#! UCC 84 6 M 6AB7 0*i06LDZO 6 »;20P5 t M DYe02 4 38 £L34 2 28 PCU82 « #5 UCCB5 6 56-8AC7 0 66 607G 0 70I25L6GT 6 16 0'S? PCLM • 7fl;iJCp60 ••|O^AH0 0 7»flL7G t «5l25Z<G0 70 EM CC/Ol EL41 O'M PCLM fl 70IUCHB1 t 40|6AK3 0'5lflSA7 # 5830C15 1-M 
. ^ 22ll!-?l 1« PC 1805/85 .UCLBS 6 78 BAK0 0 tt flSG? t 75 30C17 1 M. EI80CC1M fU2 0 66 0*75 i UF41 fl #0 6AL8 6 46i6SJ7 6 70 30C1B «m 

OVM;076 Hl£U2 #-#6 DYe02 4 38 £LJ4 2 20 ESJl 7 50 EL37 J*06 EMCC/01 1EL41 OM 100 ELfll 1*05 EI80CC1 M fL82 0 66 E180E I CO EL84 0 46 E182CC I M ELBA 0-70 EA76 2 #0 £L80 1*35 FABCe04*50 FLgl 1*60 EB91 t 40 EL05 0 16 EBC33 6 M: EL504 O-ftOi EBFflO f-MiGLSOT I M 

« »|POS«> 2 25 UFflO 0 «l6AL6D O'l5i0SJ7GT6 S9 PCF8W O'Tfl PFL2O0 1-35, UFflS 0 46;6AM5 1 MieSK? 0*M3DF5 I M- l J5,PUe 0 66IUL41 0-7S-6AW6 0 65ftSL7GT0 75,30F12 1*20 1»iPL81 8-7S ULM 0 75 6AN8 0 15 6SN7GTO 75'30FL12 1 26 OWPU? 6 M'UMM 0 46 6A05 1 30 6SQ7 0 753aFLl4 1 *64 8-60I  WA0SWC flSflveGT 0 75 30Lt3 l-oc 
1 FJ AHH I-JIO/ fnr V £ T ^ASfl • " 6X4 __ M'30L17 l -OO tBJ-eo • WitLW 1 « J» JJ 1^1 V . T WASe •<66X4 646-30117 100 FBF83 6 50|ELfi22 I*##! AQ« ■ 'OF T.B.!♦ teATC f 7S<6XSGT 0 8530P12 1*06 

EQFfl# 0*»ieM3l 6    ,, „■■ ■ , JftAU® 6 46 QYCG 0 05 30PL1 1*06 EC52 0 441 EM80 ECCOI # M EMBi 6 40 PL83 6 OOiPUi 6 ■561 UM84 0 « UY62 
—JftAUC 6468Y6" ^flAVfl t 5^BZ4 i «R a a v</?-r 'e in 0 6J 30PL13 1 16 

ECC82 # M EMS* 6 40 PL504 1 40 UY85 0 50 O 60 707 ECOM 1*15 EM87 1 « PUW9 1 30 VRl05/30 'flAXfiST l7V4 ECC84 6-45 EY31 6*45 PL609 2 40 1 44 i-46<S02 ECC86 6*56 EY81 0*45 PU02 2 « VR150/30 687 0 7S6D6 ECCM 1*25 EYM/87 0 85 PLU0 I 10 125 OBAfl t 46llOC2 

6-30L2 0*M|30PLt4 1 16 

ECCM 1*25 EY8fl/87 0 851 PLU0 I 10 ECC68 6 I# FY88 i d5'PY33 0*16 X66 ECClflflO It EZ80 8*45 PY0O ECF80 6 56 EZOl 0 46 PYSh ECF82 0 48 GY601 I M ECFMl 0<7E GZ32 • 65 PYfl2 6CH34 0 #5 5233 3 54 PYB3 ECH3S 1*56 GZ34 2 04 PYM 

fl ■D|3SL8GT O 10 0 80 35W4 • « D 80I35Z4GT4 70 0'75:50C5 #70 o oosocoeGi 20 0 60 73 1 00 0 60;75Cf 6 ao 
• 45 PYM 0'60 X66 6 73 OBES 6 50T0F18 0 60 75 8 45 PY0O 0*60 : X61M f *80 63G6G t *M10P13 0 60;75Cf 0 #6 PYll/fiOO 7600U 3 M 6QJB 1 1011E2 H-#0 76 • 10 6-55,28010 3-59 6BQ7A 9 « 12Afl 0 OO'?® • •65 PYfl2 0*45lZOOOT 1*54 6QR7 2 J0iJ?AT6 6 45^0 3 54 PYM 0 » 1 A3 0 M 68WB 2 M:f2AT7 0 55 85A2 

0 M,6BW7 1 OO-ICAU? 0 40.723A/B11 *60 #*M 8C4 • ■40'l2AV& 0 7»|803 #-60 #■« 6C6 6 65't2AX7 9 MiflOS 1# « # 40 6CH8 3 60 12BAfl 0 50 807 I 00 0 40 6CL0 6 75;12B« 0 40813 10*50 6 60 5CY5 0 IO;t2BM7 0 M'flJSa 1100 1 10 4D6 0 50,1208 0 58 832A 4 50 0 5S CEAfl # I012C1 4 25.8«A Z lO 

ECH36 1*50 GZ34 2 04 PYM 0*45'1L4 0 Sfl.OBW? 1 #0;1CAU7 0 4#723A, ECH42 0-I5IG237 2 50 PY600 1-35 1R5 # M 8C4 ••40h2AV5 0 7»;803 ECHfll 0 45 KTM 4 Ofl PY&5ft 5*78 134 #■« 6C5 #H'WAXT 0 StlflOS ECHe4 0*05 KTflS 5-75 PYBOl 0 M 135 # 40 6CH8 3 60 12BAfl 0 50 807 ECLfiO 0 46 MH4 f *06 00V03-10 1T4 0 40 6CL6 6 7S;12BEe 0 46813 ECla2 $ SB ML9 1 06 2 5flU4 6 50 5CY5 ••iO;t2BM7 0 54 8299 ECLB3 1 26 OA2 •55,OOV0a-12 1X2B 1 10 6D6 ••M,12Ca 0 58 832A ECL85 O IS OB? # « 2 40 2 021 0 5! eEAfl 6 1012E1 4 25.8MA ECL2S 0 55 PABC80 QQV06-40A 2K25 11 00 flFfiGB 0 WltSJSGT # 46(M1A eF37A 1 50 _ 9*401 14 06 2X2 0 69 6F8G e-73^12K7GT» w'M* £F3B 2 •# PCS5 6 MtQVl»-122 00 3A4 0 66 0F12 O flS^KflGT# 76:955 EF40 0 70 PCM # 58iSCl/«004 W 305 # 40 6F14 0 10 12Q7GT0 MlOM £F41 0 74 PCM • 78 5C1/6004 ## 3D21 20 06 8F15 0 « 12SC7 0 SS 057 
POSTAGE: t1-g2 20n: £2-£3 30d: £3-£S 40p; £5-£10 40p; over £10 minimum oxter £1. A lot ol th®R e valve* are VALVES A NO 
Import.fJ and price. YDiUClCTnDC 
very for each delivery, ■owe reeerve rhe rlohl T.leplione oncultle. ...... lot valve., franele- 10 chanse prfcee for - ,...,1 

COLOMOR 

new eloclr when un- zae ajja. iraco enti 
evoldable. e.oon 7*a 039c, 

(tUCTROHICS) LTD. 
170 Goldnawh Rd., London W.I2 

Tel. 01-743 0899 
Open Monday to Friday 
9-12.30, 1.30-5.30 p.m. 
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Our new 1978 catalogue lists circuit board access- 
ories for all your projects — DIP sockets, pins 
standoffs, cable clips, hand tools. And we've got 
circuit boards, module systems, cases and boxes— 
everything you need to give your equipment the 
quality you demand. Send 25p to cover post and 
packing, and the catalogue's yours. 

VERO ELECTRONICS LTD. RETAIL DEPT. 
Industrial Estate, Chandlers Ford, Hants. S0532R 

Telephone Chandlers Ford (04215) 2956 
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'ELE811O-VlLlEluylngGuide 
If you have bou.ht before from Electrovalue, you will know ju.t I Se ell-0 n 1 I how larl. and varied our .tack. are. For thole who have yet to 
know, w. are publilhinl' a aerie. of five ad •• month by month to 
.ive up-to-date information and price. on the moat important item. 
we carry. The.e ada. will appear in .tepped rotation in fiye journall-
Pr. Wirel ••• , Pr. Electronicl, Everyday Electronin, Electronic. 

<} .. 

i 

Today Intntnl. and Elektor, .0 that the complete .erie. will be 
available each month. In this way, no matter which journal. you 
reed, BY DETACHING AND SAVING THESE PAGES, YOU 
WILL BUILD UP A VALUABLE AND COMPREHENSIVE 
MONEY SAVING CATALOGUE. 

TransistorsjZeners 
IN914 Sp 2N+443 iU·14 ASY27 fI·39 BC214 * 
IN9142 7p 2N4+44 fI '50 ASYlS £1 ·39 BC23SB * 
IN916 6p 2N4906 £1 ·00 ASY29 '1·39 BC23SC * 
IN4007 Bp 2N491S fI ·00 AUIII £1·15 BC239C * 
IN4148 Sp 2N4991 * BOp AUY21 £7·31 BC2S7A * 
INS402 16p 2NS062 • 45p AUY22 £10·95 BClS7B· 
INS407 20p 2NSI63 *-SCR 14p BOI26-SCR 30p BC2SSA • 
IS920 lOp 2NSI92 BSp SOI40 3Sp BC2SSB • 
IS940 5p 2NSI9S 99p B0226 3Sp BC2S9B * 
2N697 36p 2NS457 * 39p B0240 40p BC267 
2N706 22p 2NS4SS * 39p B0246 96p BC26SC 
2N930 21p 2N54S9 * 39p B06S0 lOp SC269C 
2NII32 24p 6F40 £1·46 BI906 3Bp BC300 
2NI302 48p 16HO fI ·65 BI912 lBp BC301 
2NI303 48p 40HFI0 fI'64 BAI02 Up BC303 
2NI304 52p 40HF40 '2 ·1B BAI270 Sp BC327 * 
2NI305 S2p 40250 9Sp BAI33F 9p BC32S • 
2NI306 S6p 40361 lBp BAI3S lOp BC337 * 
2NI307 56p 40362 Up BAI4S 19p BC33S * 
2NI3OB 60p 40406 40p BAI56 14p BC447 
2NI3ot 'Op 4040B 40p BA379 Up BCY31A 
2NIS99-SCR 88p 40412 56p BAXI3 Sp BCY5B 
2NI613 23p 40594 fI ·11 BBI03B l7p BCY59 
2NI711 22p 40595 £1 ·50 BBI03G l7p BCY70 
2NI893 3Sp 40602 7Sp BBI04G' 5lp BCY71 
2N22IS 24p 40636 fI ·BO BBIOSB Up BCY72 
2N22IBA 24p 40673 86p BBI09G • l7p BCY7S 
2N2219 24p A9903 44p BCI07A 14p BOl30 
2N2219A 24p AAI13 9p BCI07B 14p BOIlI 
2N2270 7Sp AAI16 9p BCIOBA 14p BOl32 
2N2369A 22P AAI17 'p BCIOBB 14p BOl35 * 
2N2484 26p AAIIS lOp BCI08C 14p BDI36 * 
2N2646 69p AAI19 'p BCI09B 14p BOl39 * 
2N2904 22p ACI26 lOp BCI09C 14p B0140' 
2N2904A 22p ACI27 48p BCI21W 20p BOXIBN 
2N1905 22p ACI28 Up BCI22Y 61p BOYI2 
2N2905A 22p ACI51R 51p BCI25 • 20p BOYlO 
2N2924 • 2Sp ACI53 40p BCI26 " 20p BFI is 
2Nl925 * Up ACI53K 40p BCI40 43p BFI67 
2N2926 • 25p ACI76 SIp BCI47A" 21p BFI73 
2N30S3 16p ACI76K 40p BCI47B • lip BFI77 
2N3054 7lp ACIB7K 70p BCI48A" lip BFI7S 
2N30S5 70p ACIBBK 70p BCI48B" lip BFI94 • 
2N3391A" 41p ACYI7 91p BCI48C • lip BFI95 • 
2Nl40S • 64p ACYIS 91p BCI48C' lip BF244B 
lN3663 • 5lp ACYI9 99p BCI-49C • lip BF254 • 
2N3702 " lip ACY20 70p BCI54 " I6p BF2S5 • 
2N370l • lOp ACY21 15p BCI57A • 21p BF457 " 
2Nl704 • lip ACY22 SOp BCIS7B • lip BF45S • 
2N370S • lOp ACYl9 1£1·70 BCIS8B" lip BF459 • 
2N3706 " 'p AC;Y40 45p BCIS9B" lip BFR39 • 
2N3707 " IIp ACY41 54p BCI60 4'p BFR40 " 
2N3708 " Ip ADI36 £2'0' BCI67A" Ip BFR4I" 
2N37ot " 12p AD 1'42 'Op BCI67B * IIp BFR79 • 
2N3710 * IIp ADI49 lOp BCI6BA • Bp BRF80 • 
2N3711" IIp ADI61 96p BCI6BB • IIp BFRSI" 
2N3794 " 21p ADI62 96p BCI6BC * Ip BFT66 
2N3819 " Up AFI14 17p BCI69B • Ip BFX29 
2N3820 • 56p AFIIS lOp BCI69C' IIp BFXS<I 
2N382lE • 24p AFI16 lOp BCI77A IIp BFX8S 
2N3904* 24p AFI17 Mp BCI77B 20p BFX87 
2N3906 * 21p AFI2<1 Up BCI7SA 16p BFX88 
2N4036 68p AFI2S 3lp BCI78B 17p BFYSO 
2N40S8 " IIp AFI26 2sp BCI79B lOp BFYSI 
2N40S9 * 12p AFI27 3'p BCI82L * . 12p BFYS2 
2N4060 • 12p AFtl39 l2p BCI82 * 12p BFY90 
2N4061 * 12p AF200U Isp BCI83L" 12p BRSIWA 
2N4062 * 12p AF239 19p BCI83 • 12p BR92WA 
2N412<1* 22p AF279 lOp BCI84L • 12p BRY39 
2N4126 * 27p AFYI2 £1 ,04 BC184" 12p BSX20 
2N4U6* lip AFYI6 £1,69 BC202Y 7sp BSX46 
2N<l289 • 23p AFYIBD 1£5·74 BC212L" 12p BSX63 
2N4291 • 24p AFYI8E £6 · 15 BC212" IIp BTI06 
2N4292 • 21p AFY42 £2." BC213L • 12p BTI07 
2N4303 • lOp ALI02 " ·60 BC21l " 12p BUIOS 
2N4410 • 3'p ASY26 1£1·3' BC2I4L' IIp BU208 

• GOODS SENT POST FREE U.K. WITH • For ACCESS or BARCLAYCARD orders, 
C.W.O. orders over £S list value. I1 under, just phone or write your number. 
add 27p handlin, char,e. • No discounts allowable on prices marked 

• ATTRACTIVE DISCOUNTS on C.W.O. NET or N. 
mail orders-5% where list value is over • TAKE GOOD CARE OF THIS PAGE AND 
£10; 10% where list value is over OS. REMEMBER TO LOOK OUT FOR NEXT 

MONTH'S TO ADO TO IT. 
• TOP QUALITY MERCHANDISE-ALL • OUR COMPUTER-AIDED SERVICE TAKES 

GUARANTEED. GOOD CARE OF YOUR ORDER NO 
• V.A.T.-Add B% to value 01 order. For MATTER HOW LARGE OR SMALL. 

items marked *, add 12i%. • Comprehensive price Jist free on request. 

BUX2B £4 ·10 TAG302-600-Triac "·05 
BYI64 'Op TIP31A 45p 
BY238 Ip TIP32A 45p 
BYX3B-300 6Sp TIP04IA 60p 
BYX3S-300R 65p TIP41C 64p 

IIp 
Bp 
Bp 

IIp 
Bp 
Bp 
Bp 
Bp 
Bp 

16p 
17p 
IBp 
26p 
14p 
30p 
16p 
12p 
14p 
IIp 
19p 
96p 
15p 
16p 
IBp 
IBp 
IBp 
Up 
SOp 
62p 
77p 
IIp 
41p 
41p 
46p 

1£1·10 

CI0601 4sp TIP42A 60p 
C0326-SCR '4·40N TIP41C 64p 
COHO .. £s'14N TIS43 " 35p 
C407* 17p W02 30p 
CI406 90p ZTXI07 " 12p 
CI412 90p ZTXIOS* lip 
CS2925 20p ZTXI09 " IIp 
E99A<lO-Triac '7·87 ZTX300" IIp 
E2S06 £1·41 ZTX301 * 16p 
E2512 1£1 ·74 ZTX302' 14p 
Mj4S1 £1·41 ZTX303 " IIp 
Mj0491 £1·63 ZTX304' lip 
MJ2955 7ap ZTX330* lOp 
MjE3040 71p ZTX33 I " I.'p 
MJE2955 np ZTX500" IIp 
MjE30SS 68p ZTX500' ISp 
MKY7C3BE 70p ZTX502 " 17p 
MPFI02" 44p ZTX503 " Itp 
MPS6S31" 24p ZTX5004* Up 
MPS6S304* 2Sp ZTXS30" IIp 
NAS206.S.5-SCR lip ZTX530 " lOp 
NASOI604W3-Triac SIp 
NAS06504XS .. lOp 
NAS0654WS .. 1£1·04 HEAT SINKS 
NASI00IX5 .. 60p 
NASlOO4W5 .. £1·60 Type Drilled 
NASI004X5 .. £1 61 lPI - S3p 
NKTlII 2Sp 2YT03 I xT03 54p 
NKTll2 lSp lYT066 I x T066 S7p 
NKTll3 2Sp 2·7SR - £2·10 
NKTl74 2Sp S'SR - 1£3·95 
NKTl75 2Sp SF T05 clip lOp 
NKHOS DIS SF2 T05 clip lOp 
OA047 IIp 6WI - £1·75 
OA90 6p 6W4 2xT03 £1"5 

90p 
SOp 
IIp 
lOp 
34p 
14p 
24p 
IIp 
17p 

OA91 6p IOONA - IIp 
OA95 Ip 100NC 2xT03 1£1·14 
OA202 lOp 17C2 2xADI61 20p 
OClB £1·01 18F TOIS clip lOp 
OC29 1£1,07 18F2 TOIS clip lOp 
OC3S £1·07 224F TOI clip lOp 
OC36 1£1·02 244F 001 clip lOp 
OC4S £1·15 266F 003 clip lOp 
0C71 70p AI032 TOI clip 6p 

lOp 
14p 
14p 
16p 
l7p 

OC72 70p AIOS3 2xTOI clip Ip 
OC7S DIS AIOSB I xT03 2lp 
OC81 lOp T0921 T092 clip 7p 
OC83 lOp T0922 2xT092clip 9p 
OCS04 lOp TV2 T066 24p 

40p PM7A2 £2·61 TV3 T03 2Sp 
24p 
24p 
24p 
24p 

PN70 " 6p TV4 BDI31 21p 
PN72 • 6p TVS T0220 lip 
PNlot • 6p 
PN1613" 6p 

24p 
24p 

PN2904 • 6p ZENER DIODES S2CNI Isp 
£1·11 SIOMI 12p 400mW 2·7-33V 'p 

24p 
24p 
14p 
24p 
24p 

Tl700D £1·55 1·3W 3'3-100V Isp 
TlBOOD-Triac £1·04 I·SW 3 ' 3-7SV SSp 
TAG3-400-SCR £1·00 (I·SW ar, metal cued) 
TAG302-40O-Triac Isp 20W7·SV-75V £1·1Seach 

24p 
24p 
24p ANOTHER ELEaROVALUE SPECIAL 

£1·05 
lOp 

£1·36 
60p 
22p 
4Sp 

£3 . ., 
£1·47 
£1·60 
£2'50 

We are now National Di.Cr'buto .. for 

NASCOM I 
MICROCOMPUTER KITS 

lor delivery from £197·50 + V.A.T. stock Irom 
Quantity discounts. Trade Enquiries invited. 

£1,'0 

ELECIROVAllJE LID 
28. ST. JUDES ROAD. ENGLEFIELD GREEN. 

EGHAM, SURREY TW20 OHB 
Telephone Egham 3603 Telex 264475 
Northern Branch · 680, BURN AGE LAN E. 

BURNAGE. MANCHESTER M19 1NA(061)432 4945 

if you hive bought before from Eloccrovalue, you will know juat 
how large and varied our acocka are. For thoae who have yet to 
knew, we are publiihing a aeriea of five adi. month by month to 
give up-to-date Information and price® on the moat important item a 
we carry. Theae ada, will appear in stepped rotation in five Journar^^ 
Pr. Wire less, Pr. Eleetronica, Everyday Electronics. Electronic® 
Today fntntnf. and Elektor. so that the complete series will be 
available each month. In this way. no matter which journala you 
read. BY DETACHING AND SAVING THESE PACES. YOU 
WILL BUILD UP A VALUABLE AND COMPBEHENSJVE 
MONEY SAVING CATALOGUE. 

T ransistors/Zeners 
IN9I4 Sp 2N444J <114 
IN9M2 7p 2N4444 <1 '50 
IN9I6 «p 2N4908 <1 CO 
IN4007 Bp 2N49tS £1 '00 
IN4I4S 5p 2N499I • B0p 
IH5402 Hp 2N5062 - 45p 
INS407 2«p 2NSIB3 '—SCR 24p 
IS920 lOp 2NSI92 BIp 
IS940 Sp 2N5I9S ♦»p 
2N697 Hp 2NS457 • J9p 
2N706 12p 2N5450 • 19p 
2N930 2lp 2N 5459 • "P 
2NII32 24p 6F40 £1 46 
IN 1307 48p ISF40 £1 4S 
2NI303 40 p 40Hfl0 £1 64 
2NI304 52p 40HF40 £1 28 
IN 1305 52p 40250 95p 
2NI306 S«p 40341 3Bp 
2NI307 J«P 40342 3Sp 
2NI308 40p 40406 «0p 
2NI309 40p 40408 40p 
2N1599—SCR BSp 40412 .54g 2N!dl3 Up 40594 £1-18 
2NI71I Up 40595 £1-50 
2NI993 35p 40602 7Sp 
7N22I8 14p 40636 £1 80 
7N72I8A 74p 40673 B4p 
2N27I9 24p A9903 44p 
7N22I9A Up AAII3 TP 2N2270 rsp AAII6 9p 
2N2349A 23p AAII7 »P 1N2484 Up aaiib rop 
2N2M8 41p AAII9 ♦p 
2N2904 13p ACI26 JOp 
2N2904A Up ACI37 ♦Bp 
2N2905 Up ACI18 2Bp 
2N290SA Up AClSIR S3p 
2N2924 • 25p ACi53 40p 
2N2925 • 2Sp ACI53K 40 p 
2N2924* 25p ACI76 SBp 
2N3053 «P ACI76K ♦Op 
2 N 3054 73p ACI87K 70p 
2N30S5 70p ACiBSK 70p 
2N339IA • 41p ACYI7 92p 
2N3405 • 44 p ACYIS »lp 
2N34S3 • «P Acri9 •9p 
2N3702* Hp ACYIO 70p 
2N3703 ' lOp ACY2I ■Sp 
2N3704 • Hp ACY22 50p 
2N3705 • lOp ACY39 £170 2N3706* »P ACY40 45p 
2N3707 ♦ Up ACY41 54p 
2N3708* Bp AD 136 aof 
2N3709 • Up AOI41 Mp 
2N37I0 • 12p ADI49 BOp 
2NJ7II • ADI6I 96p 2N3794 • 2lp ADI62 94p 2N30i9* Mp AFII4 17p 
2N3620 ' S*P AFII5 Mp 
2N3B23E • Up AFIIS Mp 
2N3904 • 24p AFII7 J4p 
2N3908 • Up AFI24 2Sp 
2N4034 Mp AFI25 32p 
2N4058 • Up AFI26 2Sp 2N40S9 • Up AFI27 Up 
2N4060 • Up AEI39 Up 
3N408I • Up AF20OU If:'' 2N4062* Up AF239 8«p 
2N4I24 • Up AF279 Mp 
2N4I2S* Up AFY12 £2 04 2N42B6 • iep AFYI6 £2 69 2N42B9* Mp AFYIBD £5-74 
2N419I • 24p AFYIBE £6 15 
2N4292 ♦ 21 p AfY42 a »i 
2N4303 * lap ALI02 £i <« 
2N4410* 39p ASY24 £1 -39 

ASY27 £1 39 BC2I4 " 
ASY28 £1 39 BC236B • 
AS 729 £1 39 8C23BC • 
AUIII £2 25 BC239C* 
AUr2I £7 31 BC257A • AUY22 £10 95 BC257S • 
BOS26—SCR BC25BA* 
8OI40 ,. BC25BB " 
B0226 ., BC259B • 
B0240 BC267 
B0246 .. 96p BC268C 
B0680 lOp BC269C 81906 Hp BC300 BI9I2 39p BC30I 
EAI02 28p BC303 
BAI27D 5p BC327 • 
BAI33F 9p BC328 • 
8AI38 20p BC337 • 
BAI4S I9p BC338 • 
BAI56 »4p 1 BC447 
BA379 Mp BCY1IA 
BAXI3 Sp BCY5B 
881038 37p BCYS9 
SBIOJC BCY7D 
8BI04G' BCYll 
SB 1058 BCY72 
BBI09G- 37p BCY78 aCI07A I4p BDI30 
BCI07B ■ 4p BDI3I 
BCIOBA BDI32 
BCI03B Mp BDI3S • 
BCI08C BDI36 • 8CI09B BD139 • 
BCI09C I4p BDI40* 
BCI2IW 2Dp BDXIBN 
BCI22Y <1p BDY12 
BCI1S • 2Qp BDY20 
BC126 * 10p BFIIS 
BC140 43p BFI67 
BC147A • 21 p 6FI73 
BCI47B* Hp BFI77 
BC14BA - 2lp BFI78 
BCI48B • Hp BFI94- 
BCI4aC- Hp 6FI95 • 
BCI4BC " Hp BF244a 
BCI49C • Hp BF254 • 
BCIS4- I6p BF25S' 
BC IS/A- lip BF457 • 
BC I57B' lip BF45fl ■ 
8CI5BB • Hp BF459 • 
BCI59B * lip BFR39 ■ 
8CI60 49p BFR40 • 
BCI67A* Bp BFR4I • 
SCI67B' ■ IP BFR79 ■ 
BCI66A • Bp BRFBO • 
8CI6BB* Up BFRSi • 
6CI66C • Bp BFT66 
BCI69B • 8FX29 
BCI69C' Hp BfX84 
6CI77A loO 1 8FX85 
BC177B lOp I afX87 
BCI78A I6p, BFXBB 
eCI78B |7p 8FYS0 
BCI79B BFYSI 
BCI82L • - HP 8FY52 
BCt82 • lip BFY90 
BCIBH.- Hp 8RBIWA 
BCI83* >2p 8R92WA 
BCI64L • Hp 8RY19 
BCI64 • Hp 85X20 
BC202Y 75p 85X46 
BC2I2L* lip ESX63 
BC212- lip 8TI06 
BCIiSL* Hp 8TI07 
BC2I3 • Hp 8UI05 
BC2I4L* I2p 8U208 

• GOODS SENT POST FREE U.K. WITH 
C.W.O, order, over £5 list velue. H under, edd 27p hendlin, c)ixr,e. 

• ATTRACTIVE DISCOUNTS on C.W.O. 
mill oro'e.-i—5% where lilt value ii over 
£10: 10% where lilt value ie over £25. 

• TOP QUAIITY MERCHANDISE—ALL 
GUARANTEED, 

• V.A-T.—Add 8% to value of order. For 
Iteme mirked •, add I2i%. 

For ACCESS or BARCLAYCARD order., 
juit phone or write your number- 
No di.eounts allowable on price, marked NET or N. 
TAKE GOOD CARE OF THIS PAGE AND 
REMEMBER TO LOOK OUT FOR NEXT MONTH'S TO ADD TO IT. 
OUR COMPUTER-AIDED SERVICE TAKES 
GOOD CARE Of YOUR ORDER NO 
MATTER HOW LARGE OR SMALL. 
Comprehemive price Jilt free on request. 

BUX28 £4-20 TAG 302-600—Triac £1 OS 
BY 164 90p TSP3IA 
BY238 Bp TIP32A 
37X38-300 6Sp TIP41A 
8YX38-300R 65p nP4IC 
CI06DI 45p TIP42A 
C0324—SCR £4 40N TIP42C 
C0340 „ £5-l4N 73543 - 
C407 • I7p W01 
C! 406 90p 27X107- 
CI4I2 90p 27X108* 
CS2925 20p 27X109- 
E99A40—Triac £7 87 27X300 • 
E2506 £1-48 27X301 • 
E25I2 £1 74 27X302 • 
MJ48I £1-48 27X303 • MJ49I £1-41 27X304 • 
MJ29SS 78p 27X330 ■ 
MJE340 78p 27X331 • MIE2955 72p 27X500 • MJE30S5 48p 27X500 • 
MKY7C38E 70p 27X502 • 
MPFI02* 44 P 27X503 • 
KPS6S3I • 14p ZTXS04 • 
MPS6534- 25p ZTXS30 • NAS106.S.5—SCR BIp ZTX530 • 
NAS0I64W3—Triic SBp 
NAS06S4X5 BOp 
NAS0654WS „ £104 HEAT SINKS NASIOOIXS £Dp 
NASI004W5 £1-60 T^j». Drilled 
NASI004XS £1 61 Sip 
NKT211 Mp OTTOS 1 x T03 54p 
NKT2I2 Mp 2YTOS6 1 xT066 57p 
NKTJI3 Mp 2-75R — £2 00 
NKT274 25p S SR — £3 95 
NKT275 25p 5F TOS clip ■ Op 
NKT40S DIS 5F1 TOS dip lop 
OA47 I2p SWI — £1-75 
OA90 6p 6W4 IxTOl £1 95 
OA9I 6p lODNA — 88p OA9S Bp I0DNC 2 X T03 £1 14 
OA202 lOp I7C2 2x ADI6I 20p 
OC38 £1-01 IBF TO IB clip I Op 
OC29 £1-07 I8F2 TOIB clip lOp 
OC3S £1-07 224F TOl clip Hp OC36 £1-01 244F DDI clip Hp 
OC45 £1-15 266F DOS clip Hp 
OC7I 70p A1032 TOl clip dp 
OC72 70p A1053 2xTOI clip Bp OC7S DIS AI0SS 1 xT03 Hp OCSI BOp T092I T092 clip 7p OC83 ■Op T0922 2xT092 clip 9p OC84 BOp TV2 TO66 14p 
PM7A2 £2 68 TVS T03 Mp 
PN70- 6p TV4 EDI3I Hp 
PN72* «P TVS TO120 Hp PNI09 • *P 
PNI6I3* 6p 
PN2904 • 
S1CNI *P 

ISP ZENER DIODES 
SIOMI I2p 400mW2-7-33V »P T2700D £1 55 1 3W3-3-2Q0V ISp 
T2800D—Trite £1-114 1 5W 3 3-75V ssp 
TAGJ-400—SCR £1-00 f 1 -SW are metal cued) 
TAC302-400—Triac ■Sp 20W7-SV-7SV £1-25 each 

ANOTHER ELECTROVALUE SPECIAL 
We ere new Not/ono/ OjttrJbuters for 

NASCOM I 
MICROCOMPUTER KITS 

for delivery from f.nw Eft 
.tock from £137 OU + V.A.T. 
Quontiiy diicounti. Trade Enoulrie. Invited. 

www.americanradiohistory.com



Mastercomputers 
At home. The new I practical I way. 

The computer is entering every aspect 
of modern life and will continue to do so 
on an ever increasing scale, , , Do you 
understand the basic principles behind its 
operation? We can show you in a 
practical and interesting way, , . 

A new home study course on digital 
electronics and the basics of modern 
computer technology, Full experimental 
programme of PRACTICAL WORK on 
demonstration panel. 

fast and 
exCiting! 

I FOR FREE DETAILS with no obligation I 

No previous 
knowledge needed. 

I Post to:- British National Electronics School, • 
I p,O, Box 156, Jersey, Channel Islands, I 
: NAME .. .. , .... .. ................... . . . ..... : 
I ADDRESS ................................ . 

VALVE BARGAINS 
Any 5-80p, 10·£1 -SO, 50-£6 ·00. Your choice 
from the Hilt below. 
ECC82, EF80. EF183. EFI8'1, EH90. PCF80. PCF802, 
PCL82. PCL84. PCLB5. PCL86. PCLB05 . PL50'l. 
PY81/800, PY88. 30PLI'I. 6F28, PFL200. 

Colour Valvel- PL508. PL509, PL519 , PY500/A . 
All tested . 55p each. 

Aerial Splitt.ro-2 way, 7S OHMS. Insid. Typo. 
£2 ·50, 

AERIAL BOOSTERS 
Aerial boolter. can produce remar kabl • • 
improvementl on the picture and lound. In 
frin,e or difficult areas. 
BII-For TH stereo and standard VHF/FM r.dio. 
Bll-For the older VHF television-Pleu. 

nate channel numbers. 
845-For Mono or colour thiS covers the complett 

UHf Television band. 
All boosters are comp lete with b:J.ttery with 
Co·ax piu,s and sockets. Next to the set fittin, . 

£4·70 

MULLARD CAPACITORS 
Type C2BO/1 Values from 'OluF to 1· 5uF. 
150v/w & '100 v/wo 
Price per mixed Bargain Pack to clear 100/£1 ·00, 
500/ £4 ·50 

All pr ice. include VAT. PlrP lOp per order 
Exports welcome at coat. 

76 

ELECTRONIC MAILORDER LTD. 
62 BRIDGE STREET, RAMSBOTTOM, 

BURY, LANCS. 
TEL: RAMS (070 682) lOl6 

L -,;,.' ;,,;.' .;.;. . .;.;. '';'; 

NO 
BATTERIES 
NO WIRES 

ony 
£32'99 

PEIl PAIR 
+ VAT .He 

Tbe modern way ut iUl;t.a.ll t CO lull1uulcation8. Supplied 
with 3-core wire. Just plug into power socket . Ready tor 
use. Cry'Jt aL cleu.r commUDlcatlons from room to room. 
RaJlle on the same ma.lns phue. On/off u r tt.eb . 
Volume cont rol. Useful a8 inter-office Int.ercom. 
nffif'f' Itn,-' wll r ph t" J"p in :mrt in h nJHI'''. P .It 'P . 1j)9p . 

+ V.A.TI"i:J 84 
Soh-·e your commUnlca-
tlon problems with thi8 

4·Btation 1.'ranaistor lutercom system (1 ma-ster and 9 Sube). 
in robuat plastic cabinets tor desk or wall mounting. CallI 
talk/HsteD trom Master to Subs and Subs to Master. IdeaL1y 
suitA.ble for Busine88, Surgery, Schools, HospItals and Office. 
Operatee OD one 9V ba.ttery. On/oll switch. Volumtl control. 
Complete with S connectlng wires each 66ft. A 
"In·l " rhl>r r .\: l' 1.'l91' . 

NEW I AMERICAN TYPE CRADLE 

TELEPHONE AMPLIFIER 

_ ONLY :/$1-;;: 
Lal e:-lt ... \"n !jt'\l T eJevhone Amplifier wit h deLa.ched 
plug-j n speaker. Placing tbe receiver on to t.he cradle 
actlvatee a 8wit<:h tor ImmedJate t wo-way conversation 
with.out holding the handset . Many people can Hilt eD a.t a. 
time. Increase etllclency ill office, shop, worksbop. Perfect 
tOI " conference" calls: leavell the u.ser's bands free lo make 
notee. consult :flIes. No long waiting, es.yee time with long-
dlltance clLlls. On/of! . wltch, volume control, conversat ion 
recordIng model at .18·86 + VAT n·60. P . a: P. 89,1. 

IO-day price re fund gua ra ntee on a ll Items. 
WEST LOIDOlI' DIB:ZCT 8U1'PLIES (PWIO) 

18t Dlf81lfGTOIf HlIIH ITUET. LOllDOlf. W8 
01.987 MU 

H.A.C. SHORT-WAVE 
KITS 

WORLD-WIDE RECEPTION 

. H .A.C: well known by amateur 
for its Short Wave receivers. now offers a 
complete ranae of kits and accessories to suit 
the novice and the expert. 
£10-50 INCLUSIVE- the ever popular and 
easy to construct DX receiver Mark In; 
containing all genuine short wave components.. 
driUed chassis. valve, acces.orie. and full 
instructions. 
NEW T TWIN TRANSISTOR RECEIVER. 
selective. sensitive and with fantastic recePtion. 
yet needing only a single PP3 battery. at 
£ 12· SO this receiver is o utstanding value. and 
will give you hours of interest and enter-
tainment. 
Lutly the K and K plus (illustrated above) 
for the more advanced constructor. This 
receiver has recently been re--designed for even 
bellcr recePtion. All orders despatched within 
7 days. Send stamped and addr .... d envelope: 
now for free descriptive CAtalogue of kits and 
accessories. 

SORRY, HO CATALOGUES WITHOUT S.A.E. 

"H,A.C," SHORT-WAVE PRODUrn 
P.O. Box No. 16, 10 Windmill Lane 
Lew •• Road, Eut Grin.t_d, Wart 

Su ..... RH" lSZ 
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Master computers 

At home. The new 

The computer is entering every aspect 
of modem life and will continue to do so 
on an ever increasing scale ... Do you 
understand the basic principles behind its 
operation? We can show you in a 
practical and interesting way ... 

A new home study course on digital 
electronics and the basics of modern 
computer technology. Full experimental 
programme of PRACTICAL WORK on 
demonstration pane!. 

Easy, fast ana 

exciting! 

No previous 

knowledge needed. 

va^ 

n FOR FREE DETAILS with no obligation 
" Post to:- British National Electronics School, 
I P.O. Box 156, Jersey, Channel Islands. 

1 NAME  
ADDRESS    

^     WM 1( 

VALVE BARGAINS 
Any S-Mp, lO-fl-SO, 50-£6 00. Your choice 
from the lift below. 
ECCB2. EFSO. 6FI83. EFI84. EU90. PCF80, PCFe02, 
PCLB2. PCL84, PCL85. PCL84. PCLS05, PL504, 
PY81/800, PYeS, 308114, 4F28. PFL200. 

Cotour V»lv«.—PLSOS. PI.509. P15I9. PY500/A. 
All tnced. 55p such. 

A»rl«l Splitter.—2 w»y. 75 OHMS. Imide Type, 42-SO- 

AERIAL BOOSTERS 
A«ri&t booster! can produce remnrkmbl*. 
improvement! on the picture and sound. In 
frlnfe or difficult areaj. 
Bll—For TH sreron and standard VHF/FM radio. 
B12—For the older VKF tefevition—P!fl«e 

state channel number^. 
B45—For Mono or cotour ihji cover* tht complete 

UHF Televition band- 
AH boosterj are complete with battery with 
Co-ax plugs and lockeis. Next to the sec fitting. 

£4 70 

MULLARD CAPACITORS 
Type C2fl0/I Values from -OluF to l-SuF, 
250v/w 5 400 v/w. 
Price per mixed Bargain Pack to clear lOO/il -TO, 
500/ £4'50 

AH price* include VAT. PAP 30p per order 
Exports welcome at cost. 

ELECTRONIC MAILORDER LTD. 
62 BRIDGE STREET, RAMSBOTTOM, 

BURY, LANC5. 
TEL; RAMS (070 Ml) 3034 

BATTERIES 
NO WIRES 

'Si. TV'-- TES FAIR 
— + tat me 

The nxodorn ul iu^ual 2-*«y communicaliooR. Supplied »lth 3-core wl«. Jtut plug Into power aockei. Ready for uae. Crystal cleur commuolcaKorkj from room to room. Ranee J-mik on lh« «am« raaloi pb*M. Oaf off awtkh. Volume contro], Utalul *• Jnter-offlce Inteicom- between nOVe *n«l Jti an<| jo hnme*. PAR 'Op. 

14 STATION INTERCOMI 

£22-95 
+ V.A.T/gl Solve your ccmiuunica' tinn problem* with thU Tran«i6lof lnt«icom syBtern <1 maftter and a Sube). Id robual pUellc cablnnt* tor deak or wal3 moiiDtlnif Call/ 

talk/itftoo from Matter la Hubi and Subi to Maeter. Ideally BulUbk lor llualoeM, Borgrry, ScbOole, BMpHak aod Office. Operfcten on one 9V bsltery. On/oB awfich. Volume conlrol, Complelt wllh 8 connecting w!rr« e«ch 6Sfi. A Jlilteiy m.l "Fliep /iccev-prk-. P X V on).. 

£16 95 
+ VAT £1 • 36 

Latest irni4.-iMiimcd Telephone Acupllflei with delacbcd ylog-ln ADeakcr. Placing Ibe receiver on to Ifae cradle activates a •witch for fmmedtfle two-way cmverpAllon without holdlug the hsndnet. Many people Can llatep at a. tlmo. Tncrcaee eOlcleoey lu office, shop, workehop. Perfect toi "confcreDce'* calla: leaves the user's bands Itee lo make ootcs, cotumlt flJes. No long waiting, mvm time wilh long- dlttonce caU!. Oc/ofl awfUFh, volume COOlrOi, coOEereatlon tscofdlng model at 119 M + VAT £1-60. P. * P. Wp. Id-day price refund guarantee on all Items. WEST LOIDOB DIRECT SCFPLZEfl {Pft lO) 169 KEITSUfOTOK BIOH 8TRSST, LORDOIf, WS 
01-93? HIS 

H.A.G. 
SHORT-WAVE 

KITS 

WORLD-WIDE RECEPTION 

% ' ^ 

'H.A.CV well known by amaicur i.onsifuciori 
for its Shorl Wave receivers, now offers a coniDlcic range of kits and accessories to suit 
the novice and the expert, £10-50 INCLUSIVE—the ever popular and 
easy to consiroct DX receiver Mark III: couiainlng all genuine short wave components, 
drilled chassis, valve, accessories and full instructions. 
NEW T TWIN TRANSISTOR RECEIVER, selective, fieosiiive and with fantastic reception, 
yel needing only a single PP3 battery, at 
£12-50 this receiver is outstanding value, and 
will give you hours of interest and enter- 
tainment. 
Lastly the K and K plus (Ulustralcd above) 
for the more advanced constructor. This receiver has iccenily been rc-<lc5lgned for even better reception. AH orders despatched within 
7 days. Send stamped and addressed envelope 
now for free descriptive cataloauc of kits and accessories. 

SORRY, NO CATALOGUES WITHOUT S.At 
"H.S.C." SHORT-WAVE PRODUCTS 
P.O. Sox No. 14. 10 Wimfroill Lano 
Lcwa. Road. East GrintCaad, Waft 

SUH*< RH14 3SZ 
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INTRODUCING 2 ESTABLISHED NAMES to PW Readers 
Since our Inception we have always ai med at glvlna the following 5 STAR •• rvlce: * All component. are brand new to manufactur.,.' full speclflcatlon •• * All component. carry manufacture,'. FU LL GUARANTEE * Orden normally d •• patched within 41 hours of receipt. * Full r.fund oftered on a ny item not in stock. * All prtce. lnclude V.A.T. 
This .ervlce i. dlfllcult to match - Join the many who now take it for af.nted . 

The aims of the Amateur RadiO Bulk BUYing Group are simple: To help the construction aide of the hobby by endeavouring to brl ng"some of the more udifficult-to-get" components to you 
and to act as agents for some of the leading manufacturers In this country and abroad. All our regular Items Bre brand new from manufacturers' current stocks carrying full warranty. Semi 
conductors are generally from top British and American namea such as: Motorola, Mullard, National, Plessey and R.C.A., etc. In addition to selling Jaybeam VHF aerials, Microwave 
Module. converters, etc. and Mlnl .. Beam H. F. aerials we are also the leading U.K. supplier of PI •••• y SLIOO series i.c.s., KYG crystal flit.,.. and a wide range of ignition 8uppre18ion 
components for car radio use. 
CATRONICS is the name of our own designed and produced equipment and specialised kits; Amateur RadiO Bulk Buying Group i s the name of our Amateur Components Division. 

7400 
7402 
7403 
7404 
7406 
7408 
7410 
7411 
7412 
7414 
7420 

LM309K 
LM380 
SLaOl 
SL439 
SL610C 
SL611C 

7400 SERIES TTL 
All new, full spec. , full Guarantees 
Mostly National and Texas products 

14p 7421 3tp 7483 lip 74145 :1 I Up 7427 Hp 7485 £IIZ 74150 
Up 7428 3Ip 7486 33p 74153 lip 74188 
Up 7430 lip 7490 3Ip 74157 72p 74192 
40p 7432 27p 7492 52p 74161 lip 74193 
tip 7440 lip 7493 31p 74164 £1'12 74195 
lip 74<12 73p 7496 97p 74165 £IIZ 74196 
Up 7447 75p 74107 Up 74166 £1 10 74221 
Hp 7473 Up 74121 Up 74170 £2 ... 74Hoo 
lip 7474 Hp 74123 71p 74174 "p 74H04 
17p 7475 41p 74126 lip 74175 Mp 74Hl0 

10% DISCOUNT on TTL orders ov.r £20. 

£1 ·90 
£1 ·13 
£2'56 
£1 ·40 
£215 
£2,15 I 

SL612C 
SL613C 
SL620C 
SL621C 
SL622C 
SL623C 
SL624C 
SL830C 
SL640C 
SL641C 

£2.5 
£4 ·55 
£400 
£4 ,00 
£"'5 
£7 ·30 
£3·70 
£2 ·55 
£4 ·45 
£4 ' 45 

SL1496 
SL1610 
SL1611 
SL1612 
SL1613 
SL1621 
SL1623 
SLI640 
SL1641 
Sl3046 

£1 05 
£1 '12 
£1 IZ 
£1 '12 
£Z 13 
£Z·" 
£Z'75 
£Z '13 
£Z 13 

90p 

CA3046 
TAOloo 
TBA120 
TOA440 
IlL914 
555 Timer 
710 op Amp 
741 op Amp 
7805 
7812 

Mp 
Hp 

£3'40 
£1'31 
£131 
£103 
£1 00 
£175 

Up 
4<lp 
:lip 

Up 
£117 

15p 
£340 
£1 50 

47p 
SIp 
Up 

£1'50 
£1 50 

Kit for boosting output power of 2m tranamitters including' AVON' 

This is a simple·to .. bulld, eBslly·aligned Class C PA suitable for CW and FM ampliflca· 
tlon at2 metres from a nominal 13'5V (·ve earth) supply (1amps at full power). T/R 'switch .. 
ing' is performed by diode. and 1 wave lines. A power input of 10 watts I1 required for the 
nominal 40 watts output power. £tI ' 3D+ISp P&P. 

SOLID STATE R.T.T.V. 
w. can supply Printed Circuit Boards and components for the RTTY Video Display 

published by G3PLX In 'Radio Communication'. 

This video display unit is designed to be an ail-electroniC replacement for a Teleprinter, 
and therefore does not sufter its disadvantages-bulk, unreliability and noise. 
The basiC function Is to take Murray Code-either from a Terminal Unit (on receive) or 
from a Keyboard-and produce a complete T.V. signal. This signal may be fed into a 
monitor or modulatpd and fed into the aerial of an ordinary domestic T.V. set. The reault .. 
Ing display Is a page of 24 lines of up to 40 chBracters. 
It may also be used (with its keyboard) to send fully encoded Murray Code signals for 
transmit purposes. 

Kit price from £17 15-aend S.A.E. for detaH • • 

___ atronics All prlc •• INCLUDE for FREE PRICE LIST 

Catronics Ltd. (Dept 880) Communications House, 20 Wallington Square, Wallington, 
Telephone: 01-669 6700. Open Mon.-Fri. also Sat. a.m. Surrey SM6 8RG 

DIGITAL PANEL METERS 

0'5" L. C'stal OPM 200mV FSO 
0'5" L. C'slal OPM 2V FSO 

Our large range of electronic modules In .. 
eludes power supplies, panel meters. 4-digit 
counters, 6-diglt counters. digital alarm 
clocks and many other types Photograph 
shows our new Liquid Crystal DPM 
which features Auto·zero, Auto-polarity and 
005% Accuracy. It will run off a Single 
rail supply between 1-12 volts with a con .. 
sumptlon of 1mA. FSD of 200mV or 2V. 
Ideal for construction of portable multi .. 
meters etc. All modules are also available 
In Kit Form Please deduct 10% from prices. 

8% I 8% VAT & VAT & 
£ P&P £ P&P 

25·71 2 57 Suitable Mounting Bezel for above Z 10 0 ·23 
a ·n 2'57 0'43" Red LED OPM 200mV FSO 25 70 2'57 

Suitable Mounting Bezel for above 2,'5029 043" Red LED OPM 2Volts FSO 2570 2 57 
0 '3" Red LED OPM 200mV FSO It · .. 1 ·99 03" Red LED 4 dig Up/Down C. 23 ZO 2·32 
0·3" Red LEO OPM 2 volts FSD n ·n 1 99 Suitable Mounting Bezel for above 2 3. 0 23 
A large number of other modules are also available. Please deduct 10% for Modules in 
Kit Form. 

STOP PRESS BRAND NEW MODULE 
8-Digit Universal Counter-Timer 

This versatile new module will perform all the major counting and 
timing functions. The module can measure, frequency from 0-10MHz, 
period from 0'5 micro-seconds to 10 seconds, frequency ratio between 
two inputs, time intervals in increments of 0·1 micro-seconds, and can 
also function as a normal 8-diglt totaliser Mode Selection Is by a single 
external switch. 
Four different ranges can be selected which determines the time or 
the number of cycles that the displayed data is accumulated over. 
Fitted with 0·4" high efficiency Orange LEDs, the modules operate 
from +5V d.c. Controls include Store, Hold and Reset. The module Is 
fitted w.ith a 10MHz Quartz Crystal 10 give a highly accurate timebase, 
with a temperature stability of ±10ppm over the temp. range -20' C 
to +70°C. 
This product is half the price of existing counters with a'slmilar specifi-
cation. 8% VAT 

£ PAP 
10MHz Counter Module 
Suitable Mounting Bezel 
1 SOMHz Prescaler 

14·15 
3 31 

11 15 

6 ' 49 
0 ·39 
1·19 

LASCAR ELECTRONICS, PO Box 12, SECOND AVENUE, 
BILLERICAY, ESSEX TEL: BILLERICAY (Om,,) 3394 
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Half Price Offers 
S, T, U-DeCnology KITS 

Push component into DeC, when circuit is working 
transfer to exact matching Blob-Board. 
DeCnology-Kits contain either a "S," UT" or U DeC "B" 
breadboard.control panel, 9 matching Blob-Boards, 20 Jumper 
Leads, 20 pr.eferred value RESISTORS, a project book with step 
by step instructions and circuit diagrams of exciting projects to 
builrl, all in box with pull out component tray. 

S-DeCnology-KIT normally £13.00 ONLY £6.50 
T-DeCnology-KIT normally £17.90 ONLY £8.95 
U-DeCnology-KIT normally £23.00 ONLY £11.50 

with new 20 project book 
all prlees Include Post and VAT, send S.8.e. for full catalogue 

DeC-IT and Blob-IT 
P.B. Electronics (Scotland) Ltd;, 
9 Radwinter Road, 
Saffron Walden, Essex CB11 3HU 
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INTRODUCING 2 ESTABLISHED NAMES to PW Readers! 
fif net our lnc*pllon v.« Iibv* atvrny* «lm»d at giving lha foTlptvIng 5 STAR sarvlca: 

| i ■ .V ■ t W ■ I I sfl ■» W i ■ ml * AK componants ua OraniJ raw to inanufaeluran* full apacmcatlona. 
I — 1 | i r 1 I B | ■ T _ t ® i *■ AllcomgDnanta carry manufacturar'a FULL OUARAKTlt 
| * OrtJar* norm ally da »p*lch«d within 4t hour* of racalpt. 
1^ 1 * ^u" '•'un^ offarid on any Ham not In atoch. 
»1 " H 4,W » 1 i k J I Ik LvlCI a\#i 11^* AI'PtcincW.V.A.T. Thl« aprvlea !■ difficult to match — Join tha many who now tako It for grantad. 

Th© ffima of the Amateur Raiiio Bulk Buying Group ar® simple: To help (he conctnxEion aide ol the hobby by endeavouring to brlng'come ol the more "dtfflcoEMo-get" componenU to you and to act as agenU for some ol the leading manulaclureta In Ihla country and abroad. AH Our regular Item are brand new from manufacturers' current elocVs carrying lull warranty. Semi condtictots ore genarelly Irom lop Sritlah and American names auch «a: Molorola. Mollard, National, Pleaesy and R.C.A,, etc. In addition to selling Jay beam VHF aertalf. Microwave Modules converters, etc. and Mini-Beam H F. aerials we at© ulao the leading U.K. supplier of Plossey BtdW sertee i^C^a., KVQ cryslal fdtora and a wide range of Ignition tupprtiBion componenie for car radio use, 
CATRONICS Is the naineol our own designed and produced equlpmenl and specrallsed VHt; Amateur Radio Bulk Buying Group Is the name ol our Amataur Componenls Division. 

Alf new. toll apec., full Guaraniees Mostly National end Texas products 
7100 Ufl 7421 31p 7483 7«P | 1 74145 £1 24 74177 Mp 7402 Up 7427 990 74BS £t 12 1 74150 £1 « 74180 Wp 7403 Up 7428 MP 7486 33 P 74153 Mp 741f8 £S 4p 7404 ISP 7430 Up 7490 Mp 74157 72p 74192 C1M 7406 40p 7432 "P 7492 «P 74161 •»p 74193 £1 54 7*05 Up 7440 1»P 7493 39p 74164 CIW 74195 £1 03 7410 16p 7442 73 p 7496 97p 74185 £1 12 74196 £1 90 7411 »P 7447 75p 74107 35p 74168 £1 W 74221 £1 75 7412 Mp 7473 35p 74121 2tp 74170 £2 43 | 74HOO »p 7414 78p 7474 MP 74123 IIP 74774 Mp 74 KM & 7420 17p 7475 4ep 1 74125 Sip 74775 Mp 74H10 

KM for boosting output power of 2m Irsnsmltters Including 'AVON1 

This Is a slmple-to-bund, easlty-allgned Ctaas C PA suitable lor CW and FM ampliflca- 
Hon at2 metree from a nominal 13-BVt-vo earth) #upply(7amp»atfuH power). T/H 'switch- 
ing' ie performed by diodes and } wave lines. A power Input cf 10 watts is leguited for the 
nominal 40 watts output power. £l( M-ff5p PAR. 

iO^i DISCOUNT on TTL orders over £». 

LM309K CIM SL6i2C £2 65 SLU96 £1 OS CA3048 c/V? LM380 £1 13 SLei3C £4 5! SL1610 £1 12 TADIW suot £2 56 SLflMC £4 « SL1811 £1 82 TBA120 •5p SL439 £1-40 SL521C £4 09 SL1612 £1 82 TOA440 £3 40 SL610C £2 85 SLfi22C £9 65 $L1613 £2 13 yL9U £1 50 SLfillC S L623C £7 M SL1621 £Z 45 655 Timer ijp SLa24C £3 79 SL1923 £2 15 710 Op Amp «P SL630C £2 55 SL1640 £2 13 741 Op Amp 43p SL640C £4-4! SL1641 £2 13 7805 C1M SLM1C £4 4J S13046 Mp 7812 £1 » 

atronics 

  We can supply Printed Circuit Boards and componsntsforfheRTTY Video Display 
published by 63PLX In-Radio CommunlcaHon'. 

Thle video display unit Is designed to b« an all-electronic replacement for a Teleprinter, 
anj therefore doea not suffer Its dieadvantagaa—bulk, unreliability and nolee. 

£1 OS CA3048 Mp The basic function is to lake Murray Code—either from s Terminal Unit (on receive) or £1-12 TAD 150 £1 IT frt)m n Keyboard—and produce a complele T.V, signal, Thlo signal may be lad Into a 
C1 K TOAW fa'iO monitor or modula^fd and fed Into the aerial ol an ordinary domestic T-V. set. The raault- £2 13 yt-ftH £1 M '"fl «jl®p)ay i* « Pa9« of 2* llo#s of UP to charoclere. 
5? 1? Iirri?r iZp H may also he uaed (wllh its keyboard) 10 send lully encoded Murray Code signals (or 
f{?l % «—"<—■ 
^Kp 'lit £| si Kit PtlC■ from £77 15—■•nil S A E, for datKllft. 

AM ptIc.i INCkUDE V AT hut pl.m odd minimum of Mp lot pool ood pocfilnn- Sond 8 AE lor FREE PRICE LIST or 45p + forgo (AO Tllp S.A.E. lor copy of our Oola-Colologuo. 
Catronics Ltd. (Dept 880) Communications House, 20 Wallington Square. Waltington, 
Telephone: Of-669 6700. Open Mon.-Fri. also Sat. a.m. Surrey SM6SRG 

DIGITAL PANEL METERS 

Hsgg] 

Qur large range of electronic modules In- cludes power suppnes, panel melws, 4-dlglt counter Si e-dlglt counters, digital afarm clocka and many other types Photograph shows our new 3|*diolt Liquid Crystal DPM which featuroe Auto-iero, Auto-polarlty and 0 05% Accuracy. If will run gR a single cell eupoly belween 7-12 wolla with a con- ■umotlon ol 1mA. FSO of JOOmV or 2V, Ideal lor construction of portable multl- meiera etc. All modules ar© also available In Kit Form Please deduct 10% from prices. 

VAT A VAT A £ PAP £ PAP 
0 5" L. CbIhI DPM 200mV FSD 25-7f 2 57 Suitable Mounting Bezel for above I 30 0 23 
0 5- L. C'etal DPM 2V FSD M 70 2 57 0-43" Red LED OPM 200mV FSD 35 70 2-57 
Suitable Mounting Bezel for above 2 15 0 28 0 43" Red LCD OPM JVoIIb FSO SS 70 2 57 
0 3- Red LED DPM SOOmV FSO 10 M 1 98 0 3' fled LED ♦ dig Up/Down C. 21 20 2 32 
0 3- Red LED DPM 2 volte FSD 10 H 1 98 Suitable Mounring BezeMor above t 30 0 23 
A large number ol oiher modules ar© also available. Please deduct 10% for Modules in Kl! Form. 

STOP PRESS — BRAND NEW MODULE 
8-Digif Universal Counter-Timer 

This versatile new module will peiform al! the maioi counting and 
timing functions. The module can measure, Irequency from 0-10MKz, 
period from 0-5 micro-seconds to 10 seconds, frequency ratio belween 
two Inputs, time intervals in Increments of 0 1 micro-seconds, and can 
also function as a normal 8-diolt tofalisei Mode Selection is by a single 
external switch. 
Four different ranges can be selected which determines ihe time or 
the number o! cycles that the displayed dala is accumulated over. 
Fitted with 0-4" high efficiency Orange LEDs, the modules operate 
from +SV d.c. Controls include Slore, Hold and Reset. The module is 
fitted with a JOMHz Quartz Crystal to give a highly accurate tlmebase, 
with a temperature stability of ilOppm over the temp, range —20 C 
to + 70°C. 
This product Is half Ihe priced existing counters wilh a similar specifi- 
cation. 8?< VAT 

e pan 
IOMHj Counter Modulo « H 8-«9 
Suilabls Mounllno Boiol 1 » 0 39 
IKJMHr Proacator It J5 I IS 

LASCAR ELECTRONICS, PO Box 12, SECOND AVENUE. 
BILLERICAY, ESSEX - - - TEL: BILLEHICAY (02774) J394 

Half Price Offers 

S, T, U-DeCnology KITS 

■■-.rr-fcc 

■ JV 

Push component into DeC, when circuit is working 
transfer to exact matching Slob-Board. 
DeCnology-Kits contain either a "S," "T" or U DeC "B" 
breedboardcontrol panel, 9 matching Blob-Boards, 20 Jumper 
Leads, 20 preferred value RESISTORS, 8 project book with step 
by step instructions and circuit diagrams of exciting projects to 
build, all in box with pull out component tray. 

S-DeCnoiogy-KIT normally £13.00 ONLY £6.50 
T-DcCnology-KIT normally Cl 7.90 ONLY £8.95 
U-DeCnology-KIT normally £23.00 ONLY £11.50 

with new 20 project book 
all prices Include Post and VAT. send s.a.fi. for full cataloeuo 

DeC-IT and Blob-IT 
/ {jjj |h) P-B. Electronics (Scotland) Ltd.. 
U V-/9 Radwinter Road, 

Saffron Walden. Essex CB11 3HU 
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BENTLEY ACOUSTIC DAC32 ·10 EBFS9 ·40 RF804 8 ·116 KT82 1·00 PENDD- UlAJ ·eo ACI07 -11 BFI86 ''7 
DAF91 ·16 EBL21 2 ·00 EHOO ·7a KT41 1 ·00 4020 1 ·00 ULe4 ·10 ACllS · 110 BPYftO ·11 
DAPD61 ' 00 1·00 EKOO ·70 KT44 1 ·00 PPL2001·8i UMSO 1·00 ACI26 'Il BPYftJ ... 

CORPORATION LTD. DCDO ·70 ECft3 1 ·00 EL82 1 · 00 KT6S ·70 PLSB 1 ' 00 UIIIS4 I · to ACJ27 ·10 BPYft2 ·13 
DD4 -80 1 ' 00 EL34 I · ao KT66 a -to PLS6 ·80 UU9 1 ' 00 AC128 '18 BYlOO ·11 
DFS3 ·711 EC86 ·84 EU7 8 · 00 KT71 1·00 PL8J .t9 UU12 · n A01S2 '18 BY1l4 ·11 

7e OLOUC.ITIR ROAD. LITTLIHAMPTON. SUSSIX DPDl ·110 EC88 '8' ELfl 1 ·00 KTSl 1·00 PUIA ·711 UY41 ·70 AC164 '80 BYI26 -11 
All prlc .. Inclu.l.e of V.A.T. et 111% Telephone 6741 DF92 ' 116 ECDO ' 00 ELSI 1·00 KT88 8·711 PLe2 '10 UY.Z ·70 ACU6 ' 80 BY127 ·11 

DL96 1 ' 00 E092 1'00 ELe3 1 ·00 L6a ·811 PL8S · to UY8ft · 70 AC167 ·80 BYZIO ·30 
DH6S ' 71 E097 ' 76 EL84 ·M LNll9 ·71 PLe4 ·10 UI0 1·00 AC166 ·30 BYZlI ·30 

OA2 1·10 6AIIISA '70 6F26 1 ·00 7Y4 ·10 19AQ6 · 811 · ftOIllH6 ·811 DH76 ·110 ECC82 1 ' 00 ELS6 ·10 LNU2 '66 PL9ft 1 ·00 UI2/141 ' 1I ACI66 ·30 BYZI2 ·80 
OB2 ·to 6ANS ·78 6F26 "11 7Z, ·80 19B060 ftOL60Tl·00 DH77 ' 110 ECC33 1'00 EL90 ·71 LN309 1·10 PLM4/600 UI8 .'60 ACJ6S " BYZ)3 ·80 
GCI ·10 6AQO ·711 6F2S ' 811 SD2 ·110 1'00 66KU 1 ' 00 DH8J 1'00 KCCS6 . ' 00 EL96 ·.6 LZ319 '80 1 ' 00 UI9 "00 AC176 ·84 PSYllA .• 
OZ4 ·11 6AQ8 ·to 6PS2 1 · 00 8DS ·11. 1906 1 ·110 72 · 70 DK82 ·80 ECC40 1 ·00 EU60 . · to IIIS136 2 ' 00 PLD08 1·" U26 1 ' 00 ACJ71 .§ F8Y41A .• 
lAB ·10 SAR6 l ' 0a 6060 1 ·00 9BW6 · 80 19R1 ' ·00 77 .y 1'00 ECC61 ' 11 ELD06 1·00 I1181S7 2·00 PLD09 3·10 U26 ·00 ACYI8 ... OA9 ·11 
!AOT ·66 RAS70 I'to 60HSA ·80 9D7 ·70 IOYS ·40 S0A2 1 ·40 DK91 ·to EC082 . III ELD09 I·to IIIS162 2·00 PLDI9 8·71 U3S 1 ' 71 ACYI9 ·811 OAf7 ·11 
IA70T ·80 6AT6 '80 ' 711 9U8 .y 20DI · 70 SOAS 1 ·40 DK92 1 ' 00 ECC83 . III EIII80 1 ' 00 M8196 a ·oo PTfD 1 ·00 U36 1 ' 711 ACY20 '86 OA70 · la 
IBBOT ·811 6AU6 . III .'00 10C2 ·70 20D4 8·60 90CI 1 '10 DL33 ' 70 ECC84 '80 EM81 1·00 MHL4 1 ' 00 PYSI . liD U87 8·00 ACY21 ... OA73 ·18 
lOO 1 ' 00 6AV6 ... 60U7 ·10 IOCl4 ·80 20F2 ... 10SCI · 40 DK96 1'00 £OOS6 '60 EIII83 1·00 MHLD6 'IIS PYS3/2 ·60 U81 ·80 ACY22 '86 OA79 ·11 IDo 1'00 8AW8Al·1& 6R60T . liD 10DI 1 ·00 20Ll 1'10 1 ·10 DL6S ·70 E0086 ! ·OO EIII84 1·00 MX40 1 ' 00 PYSO ·to UI91 'SO ACY28 ... OA81 ·11 
IOO0T 1'00 6AX4 · 711 6J60T ... IODE7 ·80 20Pl 1·00 21680 1 ' 00 DLS2 1 ·00 ECC6S ·71 EM86 1·10 1'1160 1·00 PY81 ·80 U261 1·00 ADI40 ·10 OA86 ·11 
1RftOT '80 6B80 · 76 tl.J6 ... 10FJ 1 ·00 20P3 1 ' 00 960 ·10 DL92 ·86 EC091 ·36 EM87 I·n N308 ·118 PY82 ·40 U301 1 ' 00 ADI61 '13 OA90 ·14 
IL4 ... 6BA6 ." tl.J7G '10 IOF9 ·811 20P4 84 B01 1·10 DLD4 1 ·00 EC01891 ' 00 EM.MSOS 1'1709 .y PYS3 ·80 U403 ·80 AF114 ·80 OA91 ·11 
ILDD ·70 6BC8 '80 tl.J7111 ·86 10FIS ·111 20P6 1·60 1626 8 ' 10 DLD6 1 ' 00 ECCS04 ·80 .·10 P61 ·10 PY88 1 ·12 U404 ·711 AFl16 '80 OA96 ·11 
ILND ·70 6BE6 ·70 6JU8A ·80 IOLI4 ·60 20A60 1·00 IS21 1 ·00 D.M70 1 ·116 ltCC807l ·80 Eyn 80 PABC80 ·n PY600A USOI 1 ·00 APll7 ·13 OCS6 1 ·00 
INGOT '7. 6B060 1 ·00 6K70 ·to 10LDll ·7. 26LSG 1·00 570'2 1 ·10 DM7l 1'711 ECF80 ... EY81 1·60 PC86 · 80 ! ·O. U4020 1·00 AFl!!1 ... OC44 ·12 
IU ·86 6BH6 1'10 6K80 ·to IOLDI2 · n 26Y6 '80 8·66 DW4 I 'll ECF82 ·to EYSS 1·10 ·80 PY800 ·10 VP'l3 ·ea AF124. ·81 CC70 ·u 
114 ·to 6BJ6 ·7. 6K80T ·ea 10PLI 2 ' 711 2&Y6G ' 10 6067 1'00 DY. I 1] ,00 ECFS6 ·80 EYS6/7 · n PC88 PY801 ·10 VP41 ·80 AF180 ·H OC71 ·80 
IN ... 6Blt7A ... 6LI 2·10 10P18 ·80 26Z40 ' 60 6060 8 ' 00 DY87/6 . III ECHM 8 ·00 EYS8 1·00 PC92 ·811 PZ30 ·60 VUllI 1 ·00 AF186 '84 OC72 ·18 
IT' '80 6BI<8 1 ·60 6L7 l · to IOPU 2· liD 26Z0 · 76 6067 . · 00 DY802 ·80 ECR421'00 KY91 · to PCDO 1 ·00 QQV03/10 VUI20 1 ' 00 BA1l6 ·It OC74 ... 
tu4 ·70 OBQ6 ... 6Ll2 ·to 12A6 1 ' 00 26Z60 ' 80 6146 4'70 E80CC 4 ," ECRSI ·ea EYOOO l ' U PC97 ' 711 2 ' 00 VUIS3 1'00 BAIl6 ' 11 0C76 ·11 
IU6 ... 6BQ7A l·to 6LIS '80 ·80 28D7 2·00 6463 . ' 00 ESOCF 6 ' 00 &CHS31 '00 KZ36 ·80 PCOOO ·86 Q896/10 WI07 1 ·00 BAI29 ·14 OC76 ·18 
'01t0 '7. 6BR7 1·00 6L19 8 ' 00 ·10 30A6 '76 6660A 8'7D ESOF 6 ' to ECH84 '76 EZ40 1·00 P0084 ·at 1·00 W729 1·10 BAl30 '11 OC77 ·at 
,X2 ·70 6BR8 1·" 6LDI2 ·48 12AE8 '80 30CI '80 7026 . · 00 E81CC 2 ' 00 ECLSO ' 611 EZ41 1 ·00 PCC86 . ., QV04/7 8·00 X41 1 ·00 BAl48 ·10 OC78 ·18 
1A4 ... SBW6 1'71 6LD20 '80 12AT6 ·46 30016 1·00 7193 ·80 E82CC . · 00 ECL82 ·80 EZ80 ·U PCC68 ' 11 QV06/20 X66 8 ·00 BAlO3 ' 18 OC76D ·18 
IB7 ... 6BW7 ·811 61<70T '70 12AT7 ·11 3OCl7 '80 7.76 1·10 l!:8SF 3·60 ECL831·1IO EZSI ·40 P0089 ·48 4·70 BC' 01 ·14 OCSI ·30 
,DB ·to SBI6 ·40 6PLI2 ·60 12AU6 ·60 30ClS 8 · .. 0002 ' 66 E8SCC 1 ·10 ECL84 '80 EZ90 ·e6 PCCIS9 ·60 RIO 6·00 Trlol1l&oZ'. BClOS ·14 OC8ID ·ao 
SQ4 ·eo BBY7 'U 6PU .t9 12AU7 ·12 '70 9006 ·n E92CC 1 ·60 ECLB5 ·80 FC4 1·00 PCF80 ' 80 RI9 .,. .. - BCI09 ·U OC82 ·18 
8QDOT ·70 BBZe l · to 6Q70 · 76 IUV6 '80 30FL2 . ... A3042 1·00 EI80CC6 ·00 ECL86 ·8. onol 1 ' 40 PCFA2 'U UABC80 ·U IN.744 ·18 BCllS ·80 OC82D ·11 ... ... 6C4 · to 6Q70T ·76 12AX7 .. SOLI . lIS ACPl!:N8'00 EI80F 0 ' 60 ECLLSOO GZ30 · 76 PCF84 ' 70 UAI'42 · 70 2N404 ·21 ·18 OC8S ·111 

6C6 ... SQ7(1II1 ' 711 12BA6 ·10 30LI6 .,. A02PEN E182CCfi ·60 10 ·00 OZ32 1 ·00 PCFS6 ·67 UllC41 ·70 21<966 ·81 BC1l6 ' 80 0C84 18 IV4 1·00 609 8 ' 00 6R70 ' 70 12BE6 ... SOLI7 '70 1 ·00 EIS6CCII ' 00 EF22 1 ' 00 OZ83 ' · 00 POF2001'66 UBC81 ·66 2N1766 ·11 BCll8 ' 118 OCl23 ... 4CB8 ·76 
4GK6 ' 7. 6CIO 1 ·00 6SA7 ' 70 12BH7 . III aOP4MR ' 88 A02PEN/ E280F11 ' 60 EF40 a ·oo OZS4 .... PCF201l · n UBF60 ·60 2N2147 ·et BCYIO '68 OC169 ·to 
600S ·7. 6C1I6A ... 68C70Tl · '" 12EI 8 '10 SOPI2 ·71 DD 1·00 Ell 48 ·10 EP41 1 ·00 OZ37 4·00 PCP801 ·48 UBF89 ·at 2N2297 ... BCYl2 . III OCI71 ·40 
6R40Y 1'00 6012 ·66 6807 ·70 12JOOT ·40 SOPI9/ AC6PEN EA60 -ID EF73 1'76 RABCSO·80 PCF802 ·80 UBL211'00 2N2369 ·16 BCY33 ·13 OCI72 'U 
DT4 .'00 6CD60 4·00 68R7 ·70 12J70T "0 SON '10 1'00 EA76 1 ·80 EF60 · 40 HL13C ·80 PCF806l· .. UCD2 ·110 2N3063 ·88 BCYS' ·18 00204 ·10 
6U40 1·00 :A ·10 68J7 ·70 1 ' 60 3OPI6 ' 60 AC/N 1 ' 80 EABC80 ·46 EF6S 1·70 HL2S ·70 PCF806 ' 70 U008. ·80 2NS1211 ' 80 BCYS8 ... 00206 1 ·00 
6V40 1·00 '76 68K7 1·00 12K70T ·10 SOPI6 '60 ACTHll'OO EAC91 '66 EF86 ·n HL23DD·" PCLS2 . III UCC80 ·80 2N3703 ·13 BF108 ·a1 
1Y80T ... 6CL8A ... 68K70T ·70 12K8 '76 aOPLl a ·1O ALSO 1 ·00 EAF421 ' 00 EF66 ' 61 HL41 1 ·00 PCL83 1 ·10 UCF80 '80 2NS709 ·13 BFU9 ·80 

6Cll7 ·70 68Q7 ·70 12Q7GT · to 30PLI2 ·ea ABPS '80 EAF801 EF89 ·ea HL4IDD PCLe4 ·811 UCH211 ·00 AA1l9 ·18 BFI63 ... 
6118 1·40 6Cl!6 ·711 6U4GT 1·00 128A7 ' 711 3OPL131·1O ATN ·10 lto I!.FOI ·70 1 ·00 PCLe6 ... UCH421'00 AAI20 ·18 BFI7S ·44 D&40 ·7. 6CUS ·80 6U7G ·ea 128C7 ·110 80PLI41'1O AZI ·to EB34 · to EF92 70 HL42DD PCL806 · 811 UCR81 ·80 AAI29 ·18 BFI80 '16 6Z40T 1·00 6DS ·7. 6U8 · to 12801 ·61 3OPL161 ' 30 AZ31 1·00 EB91 ... EF93 ' 811 1·00 PEN261'00 UCL82 ' 76 AAZI3 ·11 BF181 ·47 6/IOL2 ·to 6Dlt7 ·to 6V6(l ·10 128R7 ·10 MAS 1 ·00 AZ41 ·ao EBC411 ' 00 EF94 . III HNS091 ·70 PEN461 ' 00 UCL831·00 8ASO 1·40 6DT6A ... 6X4 ... 121lJ7 ·80 30C6 ·80 BS6 1 ' 00 EBC8J 1 ·00 EF90 'U HVR2 1·00 PEN46DD UF.I 1 · 00 IlATCBBD nAJlll8TOB 8ETI:-
6A07 ' 70 6EW6 '811 6XOOT ·10 128K7 ·80 36D6 '80 B719 · to EBC90 ·10 EF97 ·80 RVR2Al ·00 1 ·00 UF42 1·00 
BAOO ... 6E6 1 ·00 6Y60 ·96 128N7GT 30L6GT ·80 B729 ·80 EBC91 ·16 EF98 ' 80 HY90 ·ea PEN461'00 UF80 "0 
BA07 ·70 6FI ·80 SY7G 1·116 2·00 SOW4 .1i6 IIL63 8 ·00 EBF80 1'00 EFI8a '60 KT2 ·90 PRN4ft3DD UFS6 ·60 1/0C82D & 2/OC82 ·Hp. Set of B/0C83 
eAR6 ·70 6P6G ' 70 7A7 1·00 128Q7 ·80 8llZ3 80 CU8 8·00 EBF83 ·110 E.li"184 '110 KT8 8·00 8 ·00 UF89 ·11 · 78p. 
U16 ·70 6FI2 ·70 7B6 1 ·00 12SQ7GT ' 70 CV6 '10 eAJ6 ... 6FI4 ·80 1B1 1·00 ·80 86Z60T · eo CV63 1 ·00 8peota1 olel of DIG .. 1 .. 1, .oUtd. tllll nl" aDd leitH, 11 .&Ob.. 
8AKO 'U 6FI6 ... 706 1·00 12S87 ·76 43 1 ·96 CV9SS · 116 
UKS 1 ·10 eFI6 1 · 00 7FS 1·00 13D8 1 ·00 00B6 ·811 CYIC 1'00 All goods ILre unufled, teflt.ed , aDd guu.ranteed. DesPMotch chargea:-liOp on all orden £lJD to value. O,den 

·M 6AK8 6PI8 ·10 ?H7 1·00 14H7 ·71 · 70 CY31 1 ' 00 o ..... er £20 post free. Orders detlpatched S8.IftC \lRY a.8 received . Any parcel insured agaln.et damage In tr&n8lt for Op per ... parcel extra. Tertn8otbusineu6vatlableODrL'QUe8t. M&llY otbenln atock too numerolH to liet. Please encJose S.A.E . 8ALD 6P28 1 ·00 7B7 • '00 1487 1 ·00 6OCD60 DJ ' 110 
UKe ·70 6F24 · 110 7V7 2·00 18 l ·lID 4 ·00 D6S ' 60 for reply to My querlee. All prices subject tu cbange without notice. 

1.8 

THE COMMUNICATIONS RECEIVER THAT 
HAS IT ALL 

. . •••• - - --- - - . 
• ..... .. - C 

- - - -- FRG-7 
The finest general-coverage 
communications receiver on 

synthesised 
the market 

£200.00 inc. VAT 
+ £2 p. & p. 

Also available from us with special 2m 
converter, all for just an extra £15·00 

* 
Phone for details of current stocks, 

both new and second hand 

* AMATEUR RADIO EXCHANGE 
2 Northfleld Road, Ealing, London, W.ll. 

rei: 01-5195311 
E.ay terma up to 

3 year. 
Credit Card Salea 

by Telephone 
Cloled all day 
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• The flnest components 'cata-
logue yet published. 

• 128 A·4-slze pages. 
• About 2,500 items clearly 

listed and indexed. 
• Profusely illustrated. 
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THE COMMUNICATIONS RECEIVER THAT 
HAS IT ALL . . . 

The finest general-coverage synthesised 
communications receiver on the market 

£200.00 

-I- £2 p. & p. 

Also available from us with special 2m 
converter, all for just an extra £15 (10 

Phone for details of current stocks, 
both new and secondhand 

★ 

AMATEUR RADIO EXCHANGE 
2 Northfield Road, Eating, London, W.I3. 

Tel: 01-579 5311 

Enty term* up to Credit Card Soles Cloted all dev 
3 yean by Telephone Wedneiday 

TH/Sis the Catalogueyou neec 

to solve your 
\ component 

' ip 

• The finest components 'cata- 
logue yel published. 

• 128 A-4-slze pages. 
• About 2,500 items clearly 

listed and Indexed. 
• Profusely illustrated. 
• Bargain List sent tree. 
• At £1 -00, incl. p. A p.. the 

catalogue is a bargain. 
Send (fte coupon below now- 
HOME RADIO (CemponanU) LTD,, OapL PW,,2u-tu London Raul. HHtlrxm, »un»» C',, 'HO 

Plw will* tour ATima and A«r»« In Sloe* cipIUIb 

- I 

^ r1 
. HOME RADIO (Components) LTD., Dept. M 
I P.W, 234-240 London Road, Mltcham, Surrey „m 
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LOOK! Bele's how you 
masler elec:lronic:s • 
.... the practical way. This new style course will enable anyone to 

have a real understandirrg of electronics by a 
modern, practical and visual method. No 
previous knowledge is required, no maths, and 
an absolute minimum of theory. 

I Build an 
oscilloscope. 

As the first stage of your training, you 
actually build your own Cathode ray 
oscilloscOpel This is no toy, but a test 
instrument that you will need not only 
for the course's practical experiments, but 
also later if you decide to develop your 
knowledge and enter the profession. It 
remains your property and represents a 
very large saving over buying a similar 
piece of essent ial equ ipment. 

You learn the practical way in easy steps 
mastering all the essentials of your hobby or to 
further your career in electronics or as a self-
employed electronics engineer. 

All the trai ning can be carried out in the 
comfort of 'Your own home and at your own 
pace. A tutor is available to whom you can 
write, at any time, for advice or help during 
your work. A Certificate is given at the end of 
every course. 

+ 

2 Read, draw and 
understand 
circuit diagrams. 

I n a short ti me you wi II be able to 
read and draw circuit diagrams, under-
stand the very fundamentals of television, 
radio, computors and countless other 
electronic devices and their servicing 
procedures. 

1 2 

3 Carry out over 
40 
on basic circuits. 

We show you how to conduct 
ex peri ments on a wide variety of different 
circuits·and turn the information gained 
into a work ing knowledge of testi ng, 
servicing and maintaining all types of 
electronic equipment, radio, t.v etc. 

All students enrolling in our courses receive 
a free circuit board originating from a 
computer and containing many different 
components that can be used in experiments 
and provide an excellent example of current 
electron ic practice. ---------------To find out more about how to learn electronics in a new, exciting and absorbi ng way, just clip the 

coupon for a free colour brochure and full details of enrolment. 

British National Radio & Electronic School I 
p.a. Box 156, Jersey, Channel Islands. 

NAME I 
ADDRESS we 10 
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LOOK! Hems how you 

master electronics. 

the practical way. 
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This new style course will enable anyone to 
have a real understanding of electronics by a 
modern, practical and visual method. No 
previous knowledge is required, no maths, and 
an absolute minimum of theory. 

You learn the practical way in easy steps 
mastering all the essentials of your hobby or to 
further your career in electronics or as a self- 
employed electronics engineer. 

All the training can be carried out in the 
comfort of your own home and at your own 
pace. A tutor is available to whom you can 
write, at any time, for advice or help during 
your work. A Certificate is given at the end of 
every course. 

3 
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1 Build an 

oscilloscope. 
As the first stage of your training, you 

actually build your own Cathode ray 
oscilloscope1 This is no toy, but a test 
instrument that you will need not only 
for the course's practical experiments, but 
also later if you decide to develop your 
knowledge and enter the profession. It 
rerteins your property and represents a 
very large saving over buying a similar 
piece of essential equipment. 

2 Read, draw and 

understand 

circuit diagrams. 
I n a short time you will be able to 

read and draw circuit diagrams, under- 
stand the very fundamentals of television, 
radio, computors and countless other 
electronic devices and their servicing 
procedures. 

3 Carry out over 

40 experiments 

on basic circuits. 
We show you how to conduct 

experiments on a wide variety of different 
circuilsand turn the information gained 
into a working knowledge of testing, 
servicing and maintaining all types of 
electronic equipment, radio, t.v etc. 

All students enrolling in our courses receive 
a free circuit board originating from a 
computer and containing many different 
components that can be used in experiments 
and provide an excellent example of current 
electronic practice. 

♦ 
To find Out more about how to learn electronics in a new, exciting and absorbing way, just clip the 
coupon for a tree colour brochure and full details of fenrolment. 

British National Radio & Electronic School 
P.O. Box 156, Jersey, Channel Islands, 
NAME 
ADDRESS 
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I 5 Call in and see us 9-5.30 Mon-Fri 9-5.00 Sat 
Express Mad Order Tel. orders on credit cards £10 min. 
Trade and export enquiries welcome 

Dept: PW Head Office mail order: Klngsgate House, Kingsgate Place, NW64TA. Tel. 01-624 0805. 
Retail Sales London: 40 Cricklewood Bdwy, NW2 3ET. Tel. 01-4520161/2. Telex. 21492. London: 325 Edgware Rd, W2. Tel. 01-723 
4242. Glasgow: 85 West Regent St, G2 20D. Tel. 041-332 4133. Bristol: 1 Straits Pde, Fishponds Rd, BS16 2LX. Tel. 0272654201. 
2018110 
2N930 
2011131 
2101303 
2101:<05 
2011S01 
2011013 
2011837 
2011890 
2N1S13 
2011911 
2N2193 
20121 •• 
2N2217 
2012218 
201221. 
2012221 
2N2222 
21112210 
20123(8 

2N2483 
2"'2613 
2012646 
2012848 
2N?904 
2012905 
2N21106 

2012023 
2012924 
2012025 
2N3011 
2103020 
2N31153 
2013054 
2103055 
21031011 
2103133 
2103242 
2N32SO 
2103301 
2i113302 
2013382 
2013314 
2013307 

OH 2N4062 
• . " 2N4121 o·n 2N4122 
I ·CS 2N4123 
.·H 2014124 , ·zs 2N4125 
• H 2N4126 
. ·17 2014235 
"31 2N4236 
. ·40 2014237 
O' H 2N4240 o ZI 2N4250 
: . :: 2N4266 
0 ' 1. 2N4284 
,t4 :: . :::: 

• . 40 2N3700 o· t2 2N4302 

"27 2N3417 
,·31 2N3439 
,·32 2N3441 
0 '" 2013442 
0 ·51 2N3585 
, ·31 2N3566 
0 ·. 2013567 
, ·12 2013838 
, ·30 2N3839 
,·30 2N3844 
I to 2N3662 
, 51 " 2N3863 
, ·42 ' 2N3702 
'15 2103703 
'JS 2013704 
' ·30 I 2013705 

• n 2N3709 0 12 2N4303 
• n 1

2
.
m10 :::= n: I H 2N4401 

, ... 2N3714 I . ss ' 2104402 
I 10 2N3716 1 .70 2N4403 
• . :It 2N3794 o· 2t 2N4822 
, ·31 2N3819 "31 2N4870L 
• H 2N31120 0 ·30 2N4871L 
o 25 2013821 • " S 
0 ·17 2013827 0 ' 27 2N4902 

: :: 2014903 
'·27 2N38I!6A 0 ·" 2014904 
0 ·75 2N3858A 0 ·20 2N4e05 
'ZS 2N3858A O· Z2 2014920 
, ·12 2013860 , ." 2015006 
, ·75 2103866 1 ' 51 2015007 
0 ·15 , ·31 2105008 
1 50 2N3904 , ." 2N50se 
o U 2013905 0" 
• JS 2N3900 0 ' " 2N5130 
• cs 2013962 0 ·" 2015131 
, ·31 201'031 0·55 2015137 
• 17 2014032 0·15 2015143 
"17 2014033 "IS 2015180 
0 ·" 2014038 0 ·72 2015190 

0 ·20 , ·27 
o·n ott 
0 ' " 
0 ' " ,." I · :IS 
I 15 
1'15 
170 
0 ' 20 
032 , .. 
"32 012 
, ·12 
, ·27 
, .:It 
, ·u 
0· .. 
0 ·20 
0 ·20 
0 ·20 
• ·13 
O'SI 
o 51 
1 ' 55 
1 ' .5 
2 ·20 
2 ·75 
HIS 
241 
, ·13 
031 , .. 
0·. 
0 ·31 
002 
0 ·12 
0 ·12 
0 ·12 
0 ·12 
O'SI 
0·" 

2N5245 
2N5248 
2N52113 
2N5294 
2N5401 
2N5416 
2N5447 
2N5448 
2015449 
2N5457 
2N5458 
2N5555 
2N6109 
2N8122 
2NS123 
2N6124 
2N6125 
2N8288 
2S702 
2S703 
40232 
40311 
40310 
40383 
40389 
40408 
404.0 
40512 
40594 
40595 
40873 
AC12' 
AC127 
AC128 
AC1S1 
AC1S2 
AC153 
ACI53K 
AC176 
AC176K 
AC187 
AC187K 
AC188 
ACI88K 
ACY17 
ACY22 

0·44 I AF114 
0 ' 44 1 AFllS .·.4 AF118 
1 ·.5 AF124 
.·11 AF139 
, ." AF200 
.20 1 AF201 . ·35 AF239 
.15 AF240 
0,'5 AF270 
"55 1 AF280 . ·44 ASY28 
. ·41 ASY55 
0 ' " BC107 
• ·47 I BC108 
"5. BC109 
3·30 BC113 
3 ,'5 BC114 
... BcI15 
. ·55 BC118 
• . ., BC118 
I·CS BClas 
. ·70 BC138 
"Il BC137 
"70 SC138 
I 78 SC140 
0 ·17 BC141 
.51 BC142 
.... BC147 
041 BC148 
0 ' " SC140 
0 ·40 BC15a 
"43 BC1M 
0 '54 BC157A 
' ·SI BCI58B 
O' SI BC1S0B 
' ·54 BCI80 
, ·H BC167B 
'5' BC188B 
0 ·15 BC160B 
'54 BC170S 
'15 Bcms 
I H BC172C 
015 BC173C 

1971 CATALOGUE IS AVAILABLE NOW I 
LOTS OF NEW PRODUCTS AND IDEAS. 
PRICE 4Sp POST PAID OR 3Sp TO CALLERS. 

J. BIRKETT 

• '''1 BC182L .·15 "02 BCI83A 0 12 
' ·70 BCl83LA 0 ·15 
"70 I' ACI84 0 ·12 • . n BCl84L 0 ·15 
0·70 I BC205 . ·17 
0 '75 BC212A • IS 
I ' . BC212LA • . " "31 1 BC213B 1·15 
0 ·7, BC213LA 0 17 U: I :gl:L 
0' 15 BC237B ,·15 
1 -31 1 BC238B . ·13 
, ,7, BC239C ,·17 
•. " , BC258A , ·21 
• . ,. BC257A . ·11 
, .,. BC258S , ·24 
. ·12 BC259B • . " 
. ·12 BC261 A , ·u 
, ·12 BC282S '20 

:: :g:!: :: : ::: 
• 22 BC309C •. " 
o 44 BC327 ' ·12 
"30 BC328 "20 
"U SC337 .·20 
, ·32 BC.,4 . ·17 
"13 BC.15 • . " 
o 15 BC41' '·17 
. ·15 BC547A • 13 
' ·30 BC547S ' ·13 , .:so BC548 . ·13 
• IS BC549S ,. t4 
0 ·15 BCS58 . ·13 
• 17 BC559 I IS 
.·31 BCYM 2 41 
0 ·13 BCY58 . ·27 
'13 IlCY70 •. 2t 
0 ·13 SCY71 . ·20 
0'" BCYn ." 0·17 BCY78 , ·43 
0 '15 B0121 2·20 
017 Bo131 ,·55 

Radio Component Suppliers 
25 The Strait, Lincoln LN2 1JF Tel: 20717 

TANTALUM BEAD CAPACITORS ' 1uf 35'1.w .. ' 33uf 3Sv.w., ' .7ut 35v.w., 1uf 
3Sv.w. , 2 2uf 35v.w., 3 ' 3ut l6y.w., " ' 7ut tOY.w., e '8uf 25'J.w., a -Buf 35v. w. , lOut 25v.w. , 
15uf 25v .w .• 20uf 6v.w., 22ut t6v .w. , 47uf 6v .w. All at tp each. 
DAU MINIATURE SEMI·AIRSPACEo TRIMMERS 2 To 9pl '. lOp,S To 38pl @ 

@ 
75p. 
SUB.MINIATURE 10+IOp' DIFFERENTIAL AIRSPACEo TRIMMERS @ 22p. 
COMPRESSION TRIMMERS lOp!, 3001, 50pl. l000pl All ., lOp each. 
TBA nOS-FM IC.'. Untested with data. 6 for SOp. 
lOO ASSORTED DISC CERAMICS lor 57p. 
SO 2 WATT lENERS Assorted Untested for 57p. 
10 Amp S.C.R'.'00 PIV @ 25p, 400 PIV @ SOP. BOO PIV COO lOp. 
MINIATURE U" LOUDSPEAKER 8 ohm @ 7Sp. 
VHF FETS J310 @ 2Op, G. P . AMPLIFIER FETS E 201 Ciil 12p. 
G.P. P CHANNEL FETS with circuits. 10 for 75p. 
BOOKS By G. Oobba. "Practical Test Equipment" @ 7$p, "Simple TranSistor 
Short Wave Receiver" @ top "Practical Electronic Projects" I @ 75p, The Three 
Books for £1 ISO. 
!LECTRET MICROPHONE INSERT wllh Fel Pre·omp ra, £1 ·15. 
VHF MOS FETS LIKE 40173 @ 33p, 4 tor £1 ·to . 
MINIATURE -Iu' :IOOv .. w ELECTRoLYTICS ., ID lor 57p. 
UNMARKED GOOD 4IOmW ZENERS 3 6v, 6'8v, 10v , l1v , 12v , 13v, lBv , 24v, 30v, 
33 ... , Jevolt. All at to for COp. 
RCA F.M. I.C. CA 30890 @ £1, COSEM TAA 661 @ SOp. 
100 MULLARo caso CAPACITORS A •• orled lor 51p. 
SUB-MINIATURE TANTALUM CAPACITORS 4 ' 7ul lDv.w., 'ig; 5p, 6 for 25p. 
SIBICON DIODES lOO PIV 10 Amp @ Up, 100 PIV 20 Amp ca: 25p. 
2N HI. VHF POWER TRANSISTORS Unmarked Good 3 for 75p. 

1. 50 volt 10 Amp @ £4 55 (P&P 
95p). Type 2. 24voll Tapped 01 14 volll amp @ £1 '30 (P&P 3Op), Type 3. 22-O-22volt 
500mA @ £1 10 (P&P 250). 
2 GH. STRIPLlNE NPN TRANSISTORS @ £1 each. 
VERNITRON 10 ·7 MHz CERAMIC FILTERS alSOp each. 
X BAND GUNN DIODES with dot. @ £1 ·85. 

80 

5 WATT NPN DARLlNGTON TRANSISTORS 3 fOr SOp. 
3G 10XAJ CRYSTALS Between 5100 To 7900 KHz for £1 '10. 
50 BC TRANSISTORS As sorted Untested @ 5Jp. 
PHONO SOCKETS Single @ 5p, Double @ top, Triple (0-. UP. FOLlr in a rOw @ 2Op_ 

No knobs for £1 30. 
ITT CAPACITORS PMT·2P · lul l00v.w. @ 20" dOl. 
BUTTERFLY PRE .. SET VARIABLES Spindles easily extend. 2S x 25pf :i:v SOp . 
38 x 3Bpf @ 60p, 38 )( 38pf Wide Spaced @ ISp . 
SOLDER·IN FEED THRU'. 6 '8pf, 300pl, 'OOOpl All 20p dOl . 
I To 1 FRICTION SLOW MOTION DRIVE (q; esp. 
TRANSMITTING CAPACITORS W ldesP ,ead 80pl @ £1 " 0. 
50 AC 121 TRANSISTORS Branded but untested 57p. 

Unte.ted '" £1 . 
SUB· MINIATURE TANTALUM CAPACITORS "7ul 10v.w. @ 6 lor Z5p. 
Please add 20p for post and packing, unless otherwise stated, on U.K. orders under £2 
Overseas orders at cost . 

AY-3-3500 CA3062 3'75 LM341P24. · .. LM923 , ·51 LM7BL05CZ SN76018KE 
.·50 , CA3084 I ·" LM348N ",5 LM1303N 1 ·15 0'30 I· .. 

CA3000 3·30 CA3065 I to LM358N • I' LM1304N 1 ·12 LM78L12CZ SN76023NI ·SO 
CA3001 .·25 CA3088 3· .. LM360N 3 · .. LMI305N 1 ' 52 0 '30 SN76023No 
CA3002 3'30 CA3070 I'H LM370N 3 ·30 LMI307N 1 ' 22 LM78L15CZ I':SO 
CA3005 2 ' 50 CA3071 I · .. LM371H 2 ·35 LM1310N z·to , ·30 SN78033N2 ·JS 
CA3006 4'" CA3072 1 '10 LM3SOK 1 ·45 LM1351N 1 ·30 LM78224CZ SN7S110NI · . n: n: MC1035P;: 
CA3012 1 '15 CA3080 1 ·15 LM377N I" LM1800N I .,. MCI327PI·7. SN76131NI ·31 
CA3013 1 ' 15 CA3080A Z·to I LM378N 2 ·40 LMle12N. 20 11 ::: SN76226NI ·II 

: ' 21 CA308\; r, LM379S 4-25 LMI820N,.,. MCI433G 315 
c!301:A 210 MC1435G za 5N76531N.12 

LM381AN270 LM1841N 110 

CA3022 2-20 LOBSTI 2·H . LM382N I ·n LM1848N I It MC1456G ZI5 
CA3021 2 ·40 CA3140 1 '04 1 LM381N I ·H LM'845N 1 '50 m . 

:: u: LM1850N lto n: SN76546NISI 
CA3028A'" LM301-8 0 '30 LM387N lit t lO 

MC1489R 3 ·1t 5N76550-2031 
CCAA30263020B ', :U75 LL!,!330407N 20 :80SO ' ::: LM2987N:J IO SN76552-2 
CA3029A . ·10 LM300H 1 ·20 LM555CN O'U I · .. MC1529G 7 It 
CA3030 I'SO LM308N 0 ·45 LM505CN I ' ll LM3301N . ... MC4024P 2 ·20 SN76620AN 
CA3030A 2 ' 20 LM309KC I ·15 LM701B 2. LM3302N "55 1.11.15314 . ... • .• 
CA3033 3·70 LM317K 3 31 I LM701C 2·. LM3401N ' ·SS MM531B . ·10 SN76B50NI ·20 
CA3034 2 '15 LM318N 2·15 LM702C , ." LM3900N "U 1.11.15320 4·20 SN76880NO '" 
CA303 1.5 LM320TS 2 15 LM 03LN I I LM3905N 1 ·15 NE555 I ' U 5N78666NO ' " 

1 ' 21 LM320T122'15 1 07: LM3909N . ·71 NE556 "IS SL810C 2 '75 

I r5 
LM78LOSCH I NF56S I 11 n: 

CA3041 1 ·15 LM32OMP12 LM711CN' 12 0'15 NEI!68 1 ·75 SL623C 1 ' 2$ 
CA,3042 \ ·15 1 ·15 LM723C "75 LM78L12CH I NE567 1'10 SL540C . ' 41 
CA:<043 2 ·20 LM32OMP1S LM723C-14 '15 NE558N 1 ·51 SL541C . ·41 
CA3045 1 ' 51 1'15 145 LM78L15CH NE571N 4 ·15 SL701C 2 ·51 
CA,3046 , ·n LM320MP24 LM720 1 ·10 . ·15 SAS560 2 7' TAA283 1 ·35 
C;03047 220 1 ·15 LM741C . ·70 LM78L24CH S;OS570 2 ·7. TAA300 370 
CA3047A 3'70 LM323K 1 ,'5 LM741C·8I 31 0 ·15 SA5580 2·40 TAA320A 
CA3048 2·45 LM339N 0· .. LM741C7.0 30 LM7805KC SA5590 2·40 I '" 
CA304Q I ·H LM34OT5 0 ·11 LM747CN 0 ·.. 1 '75 SN76oo1NI ·30 TAA350A 
CA30SO 2·" LM340Tl20 ·n LM748·8 , ·50 5N76003N2 30 3 '" 
CA30S1 1 ·13 LM3'OTI50 "l LM748·1. 0 '5'] 1 ·75 SN76008KE TAA521 I · to 
CA3052 I ·n LM3.0T24. · .. LM716 1 ' 01 LM7815KC 180 TAA522 2 · to 
CA3J53 . ·n LM341P50 '1O LM900 ." 1 ' 75 SN76013NI ·50 TAA550 . ·41 
CA3054 1 10 LM341P120 10 LM911 ' ·51 LM7824KC 5N76012No TAA5BO 2 ·" 
CA3OS9 210 LM341P150 '1O LM921 0 '51 1 ·75 1 ·:10 TAA570 2 ·20 
Prlcea correct at 10 Aug. 1978. All p:lcea Include VAT, p & p 40p. 

NEW PRODUCTS NEW PRODUCTS 
POWERAMP KIT 

The kit Includ es 811 metalwork, heat.inks and hardware to house any two of our power 
amp modules plus 8 power supply. It is contemporarily styled and it' s quality is consistent 
with that of our other products. Comprehensive instructions end full back-up serv ice 
enables a novice to build it with confldence In a few hours. 

ADVANCED CPR1 
This stereo module accomplishes pre-amplification of d isc and other inputs to an i mpec-
cable standard. The disc input has no common mode distortion effects. thd of ·001 %. 40dB 
overload, 70dB sIn, and 6V/JlS slew rate. Other inputs have 70mv sensitivity, thd of 001 %. 
90dS sIn , 12dB/octave subsonic fllter, 4V/p.S slew rtlte and active balance control. Output 
is delayed for 10 seconds. No controls are fitted . 

MOVING COIL MC1 
This stereo module uses multiple input transiators to achieve 65dB sI n. Senslti'o'ity 18 
switched 70 or 160.uV tor 3 ·5mV output, 

POWER SUPPLY 
The regulator module, REG 1 provides 15-0-15v to power the CPR , and MC 1. It can be 
used with any of our power amp supplies or our small transformer TR 6. The power amp 
kit will accommodate this 

POWER AMPLIFIER MODULES 
CE 608 60W/8 ohms 35-0·35v . . 
CE 1004 looW/4 ohm. 35·0-35v . . 
CE 1008 100W/8 ohm. 45·0·45v .. 
CE 1704 170W/4 ohms 45-o-45v 
CE 1708 170W/8 ohms 6O·0·6Ov .. ... 
TOROIDAL POWER SUPPLIES 
CPSl for 2 x CE 808 or 1 x CE 1004 .. .. .. . . 
CPS2 for 2 x CE 1004 or 2/4 x CE 608 
CPS3 for 2 x CE 1008 or 1 )c CE 1704 . . 
CPS4 for 1 x CE 1008 
CPS5 f or 1 x CE 1708 .. . .. 
CPS6 for 2 x CE 1704 or 2 x CE 1708 . 
HEATSINKS 
Light duty. 50mm, 2° C/ W . "., .. . 
Medium power, 1 OOmrTI , 1 4°C/W , 
Disco /group, 150mm, 1·1°C/ W ... . 
Fan, aOmm, state 120 or 240v . . .. . .... . , .... , 
Fan mounted on two drilled 100mm heatsinks. 
.2 x ·4°C/ W , esoc max, with two HOW 
modules. . . . . . .. .••.. . . . 
THERMAL CUT·OUT, 70·C 

£11 ·30 
£18·22 
£23 ' 22 
£29 '12 
£31 ·to 

£14 47 
£18 12 
£17 IS 
£15 ·31 
£22 •• 
£23 O' 

£1 ·30 
£2 ' 20 
£2 ·15 

£11 · 10 

£21 11 
£1 ·00 I 

POWER AMP KIT £32 ·40 
PRE·AMPS: 
These are available In two 
ver810n9-one uses standard 
component., and the other 
(the S) uses MO resistors where 
necessary and tantalum 
capacitors. 
CPRI £29 ·49CPRIS £3" 18 
MCI . . .. £18 SO MCIS .. £29·41 
POWER SUPPLY: 
REGI .. £1 ·75 TRB .... £1 ·75 
BRIDGE DRIVER, BDI 
Obtain up to 340W using 2 x 
now amps and this module. 
801 ..... . £5 ·.0 

CRIMSON ELEKTRIK 
lA STAMFORO STREET. 

LEICESTER LEl 6NLL 
Tet. (0533) 537722 

All prices shown are UK only and include VAT and post. COO 90p elttra, £100 limi t. Export 
Is no problem, please write for speciflc Quote. Send large SAE or 3 International Reply 
Coupons for detailed information. 
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yVlarshall's 

(Zaitic tutdytifa cyieeVt"deat 

Call in and see us 9-550 Mon-fri 9-5.00 Saf 
Express Mail Order Tel, orders on credit cards £10 mirv 
fade and export enquiries welcome 

Dept: PW Head Office mail order: Klngsgate House, KingsQate Place, NW6 4TA. Tel. 01-624 0805, 
Retail Sale* London: 40 CricWewood Bdwy, NW2 3ET. Tel. 01-452 0161/2. Telex. 21492. London: 325 Edgware Rd, W2. Tel. 01-723 
4242. Glasgow; 85 West Regent St, G2 20D. Tel. 041-332 4133. Brlatol; 1 Straits Pde, Fishponds Rd. BS16 2LX. Tel. 0272 654201. 
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1978 CATALOGUE IS AVAILABLE 
LOTS OF NEW PRODUCTS AND IDEAS- 
PRICE 4Sp POST PAID OR 35p TO CALLERS. 
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J. BIRKETT 

Radio Component Suppliers 
25 The Strait, Lincoln LN2 1JF T*i: sain 

TANTALUM B(AO CAPACITORS -lol 3Sv.w,. -33ul aSv.w.. 47iH SSv-W., luf SSv.w., 2 2ul aSv.w., 3-3uf 4-7uf JOv.w.. 8-8ul 2SV.W., 8-But 35*,w,. t(Juf SSv-vr.. 15u1 29y.w., 20ul Sy-W,, S2ut Iflv.w., 47uf 6* w. AM at Bp each, DAU MINIATURE SEMLA1RSPACED TRIMMERS 2 To Spf * lOp. 5 To 38^1 lOp. 6 To 45D1 * lOp, 6 TO 125pf iZp. B To UDof ^ l5p. SPECIAL MINIATURE VARIABLE CAPACITORS 2»+2M+20+ 20-fMpl & 7Sp. SUB.M1HIATUR1 lO + IOpt DIFFERENTIAL AIRSPACED TRtMHERS « Z2p. COMPRESSION TRIMMERS lOpf, 30pl. SOpl. lOOOpI All al 14p each. TBA ?2fla-FM tc.'a Untested wKh data. 8 for Mp. 100 ASSORTED DISC CERAMICS for 57p. 50 2 WATT ZENER6 Assorted Untested lor 57p. 10 Ama S-C.R'a 100 PIV ® 25p, 400 PIV Mp. 800 PIV ("• lOp, MINIATURE If LOUDSPEAKER 8 Ohm @ 75o. VHF FET8 J310 W lOp, G, P. AMPLIFIER FETS E 901 ^ 12p. C.P. P CHANN EL FETS wllh circullg. 10 'or 75p. BOOKS 0/ <5. Dabba. "Practical Test EQulpfrlflnl,, 75p, "Stmple Tran$t$tor Short Wo*e Racalver" ^ Mp "Practical Electronic Projecls"'. <S ISp. The Three Sooka Jor £1 to. ELECTRtT MICROPHONE INSERT with fet Pre-Bmp £1 43. VHF MOS FETS LIKE 40473 3 Bp. 4 'or £l 10. MINIATURE luf 300v,.w ELECTROLYT|CS at 10 for 57p. UNMARKED GOOD 4«OmW 2ENERS 3 Ov. 8 Bv. It*. IW. 12v. 13y. 16v, 24v. 30*. 33V. 38volL All at to lor 40p. RCA F.M. I.C. CA 3O80Q i? £1 COSEM TAA 661 to Mp. 1M MULLARD CMO CAFAClTORfi Aeaorted for 87p. SUB-MINIATURE TANTALUM CAPACITORS 4-7y1 lOv.w., to Sp. 6 for 25p. 8IB1CON DIODES IW PIV 10 Amp to f6p. 100 PIV 20 Amp to 23p. 2N 3444 VHF POWER TRANSISTORS Unmarfcad Good 3 tor 75p, COIL FORMERS 3/18" Oia, with core. 6 tor 25p. MAINS TRANSFORMERS 240 Volt Input Type 1. SO VOlt 10 Amp £4 M (P«P 6Sp>. Type 2. 2<vol| Topped at 14 volt 1 «mp l® £t 30 fPiP SOpK Typa 3. 22-0-22volt 500mA « £1 « (P4P 25o). 2 OH» STRIPLINE HpN TRANSISTORS to1 £1 each. VEHWITRON 10 7 MHx CERAMIC FILTERS at 50p coch. X BAND GUNN DIODES with data &■ £1 89. 5 WATT NPN DARLINGTON TRANSISTORS 3 for SOp. « fflXAJ CRYSTALS Between 5100 To 7600 KHi tor £1 10. » OC 107-1-9 TRANSISTORS Aesorted Untesled & S7p. PHONO SOCKETS Single to 5p. Double ^ lOp. triple ra isp. Four in a row a 20p. TV CO-AX PLUGS to ISp. 2 Rtn SPFAKFR SOCKETS to 10p- 10 ASSORTED PUSH BUTTON BANKS OF SWITCHES No knObi for £1 30. ITT CAPACtTORB PMT.2P *lul lOOv w. to 2flp do^, BUTTERFLY PRC-seT VARIABLES Soirdlcs easily oxtond. 25x25of :® Mp. 38>;380' to Wp. 38-38pl Wide Spaced rt «5p. SOLDER-IN FEED THRU'* 6 Spf. WCpl. tOOCpl AH 20p do*. t To t FRICTION SLOW MOTION DRIVE to 4Sp. TRANSMITTING CAPACITORS Wldeapfaad BOpf to £1-16, 50 AC 124 TRANSISTORS Branded bui unteatao to 57p. T.V. 6.A.W. FILTERS Untested 3 for Mp. « PHOTO TRANSISTORS. DARLINGTOHS Untested in £1. SUB-MIKIATUHE TANTALUM CAPACITORS <-7of 10».w. to! B lorMp. Plesae add 20p for post and peeling, unfeee oiherwiee Xaled.dn U.K. e'dere under £9 Overeeaa orders at cost. 

N£W PRODUCTS NEW PRODUCTS 

POWERAMP KIT 
The K«f Incldd&a all malalwork, heatainka and hardware lo houaa any two ol our power amp modules plus a power supply. It Is contempprorily styled end 11*8 punlity la conslslent with that Of our oihar products. Comprehensivo Instructions and tuM back-up aeryJce enables a novice to build It with confidence in a few hours. 

ADVANCED PRE-AMP CPR1 
This stereo module accomplishes pro-aniphflcatJon of disc and other Inputs to an impec- cshlo standard. The diac input has no common mode distortion effecte. ihd of OOt/i. 40dB overload. 70dB a/n. and 8V//iS Blew rate. Olhc Inoure have 70mv BeneltlvRy. Ihd of 001^, 90d3 s/n, 12d8/ocl»ve suhsonic flltar, 4V///S slew rale and active balance control. Output Is dsfayed for 10 seconds. No controls ore fitted. 

MOVING COIL PRE-AMP MCI 
This Stereo module uses mulKple Input translators to achieve 65da e/n. SsnslllvlTy It swltchod 70 or 160wV for 3-5mV output. 

POWER SUPPLY 
The reguiBtor modulo, REG 1 provides 15-0-15v to power the CPR 1 and MC 1. It can ho used with any ot our power omp aupplleB or our arnsM transformer TR 6. The power amp kil will accommodaTe this 

POWER AMPLIFIER MODULES POWER AMP KIT . £32 40 
CE 608 60W/a ohms 35-0-3 5v     £14 30 PRE-AM PS: CE1004 100W/4 Ohmt 3S-0-36V    £16 22 These ar© available In fwo CE 1003 100W/8 ohms 45-0-45y    . £» 22 versions—one uses atftndard CE 1704 1 70W/4 Ohms 45-0-45v   .. £S6-12 comoQienta, and the Other CEl 70S t70W/8 ohms iM-O-Mv   £31*10 (the S) uses MO resislors whare _      necesesty and Isnlalum TOROIDAL POWER SUPPLIES cspacllor.. 
CPSt for 2 X CE 608 or I K CE 1004   fc1« 47 CPRI £29 49 CPRiS £31 91 CPS2 lor 9 x CE 1004 or 2/4 x CE 808 .. £18 42 MCI,.„£1IM MCIS .£26-41 CPS3far2 x CE 1000 or 1 > CE 1704,. £17 M POWER SUPPLY: CPS* for f >c CE 1008 £15 31 ReG[ ,.£6 75 TRfl .,., £1 75 CRSSlorl x CE1708   £22 45 nB,VpR Rm CPS5 (o-2 CE 17W 0- » X CE IT0S  £22 ,1 5 x 
MEATSINKS I7DW amps and this module. 
Light duty, 50mm. S^C/W. -  £1 M 8Di      £5 46 

Medium power, 1 Mmm, 1 40C/W . £2-26 ■- ■ Dlaco/oroup, 150mm, M'C/W  £2 15 .-t ....*»■» Fan.Wrnm. »fBtal20or240v   £14 M OD MQflU flPUDtf Fan mounted on two drilled IMmm haptsinht, UnilTluUlT LLLllllMll 
moV^ Wlt,1 ^ 17CW £« 14 ^ STAMFORD STREET, ,T1Odul0,, *  *** 18 LEICESTER LEl 6NLL THERMAL CUT-OUT. ICC   £1 BO j Tel. (0533) 537722 

AU prices shown ere UK only and include VAT and posl. COD flOp enLta, £100 limit. Exporl la no problem, please write for apeclflc quole. Send large SAE Or 3 iniernationBl Reply Coupons for detailed information. 
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Fidelity Fastenings FF I is a 
precision made, vibration 
damped wall fastening for 
Hi-Fi and Stereo Speakers of 
up to 50lbs weight each. 
Almost undetectable when 
fitted, the FF I allows easy 

* Precisi?n ...... . 
brackets. 

adjustment of speaker angle, * Rubber friction 
and the rubber mounting mounting for 
ensures that they do not move complete 
accidentally. Speakers can also stability. 
be quickly and easily lifted off * . 
for dusting cleaning and Easy adJustment , 
redecoratmg. precise stereo 
Available from all good Audio, image. 
Hi-Fi and electrical shops at 
£5.50 

FOR YOUR GUIDANCE 
VALUE ADDED TAX 

Unless otherwise shown, all prices In advertisements 
are Inclusive of VAT. Where prices are exclusive, 
readers should ensure that they have added the correct 
amount of VAT before ordering. 
Export orders are not subject to the addition of Value 
Added Tax. 

STO' ""ISS 
ote , 

IX STOCK 

On. v.lv. po,1 UPt .Ich .xtre '111'1' 'p. Larg. Vllv .. Rp Ilch utr • • 
MAX 78p , .laTS ANO '.IA511 

"' •• ""Icn INC.UOI VAT @ '2lU, 
INOU' ..... WI.COMIO ' .. OM T .. AOI and "'TA'L (lamo prt ... ) 
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Logically laid out to accept both 0 .3" and 0 .6 " pitch 01 L packages 
as well as Capacitors, Resistors, LE D's, Transistors and components 
with leads up to .85mm dia. 
500 individual connections in the central breadboarding area, 
spaced to accept all sizes of 01 L package without running out of 
connection points. 
4 Integral Power 8us Strips around all edges for m inimum inter· 
connection lengths. 
Double-sided, nickel silver contacts for long life (1 OK insertions) 
and low contact resistance « 10m,ohms) 
Easily removeble, non·slip rubber backing allows damaged contacts 
to be rapidly repleced, 
What other breadboard ing system has as many individual contacts, 
offars all these features and only costs £5.80 Inclusive of VAT and 
P.P. - NONE. 
At £5.80 each The EuroBreadBoard is unique value for money. 
At £11 for 2 The EuroBreadBoard is an indispensable design aid. 

Sn ip out and Post . 

.. ii'iI'.'."iii'Ii'.r.' .. 
David Gllorgll Selll. I r/o 74 Crsyford High Strsllt, • 

• Crayford, Kllnt, DA1 4EF, • 

Pleese send me 1 EuroBreadBoard @ £5,80 0 Please I or 2 EuroBreadBoards@ £11.00 0 Tick I 
I (All prices include VAT and P.P., but add 15% for • 

overseas orders). 

I Name. • 

I Company , • 

I Addre... • 

I I 
I Tel. No, , • 

• Please make cheque/P 0.'5 payable to Davld 080rg8 Sales • 
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WALL MOUNTING 
KIT FOR HI-FI 

SPEAKERS H 

Fidelity Fastenings FF1 is a * Holds up to 
precision made, vibration SOlbs weight 
damped wall fastening for per speaker. 
Hi-Fi and Stereo Speakers of . „ ,, 
up to SOlbs weight each. *Precsion cast 
Almost undctectable when hrarVels^ 
filled, the FF1 allows easy ' 
adjustment of speaker angle, * Rubber friction 
and the rubber mounting mounting for 
ensures that they do not move complete 
accidentally. Speakers can also stability, 
be quickly and easily lifted off ... 
for dusting, cleaning and *tf V adjustment 

Tdefo;f"fe- „ .,. jLai.'fio Available Irom all good Audio, in,™ 
Hi-Fi and electrical shops at 
£5.50 

LOOK FOR THE BROWN ifr 
AND BLACK BOX, 

NUMBER 
BEHIND 

SPEAKER 
SYSTEMS. 

PRECISION AUDIO PRODUCTS 

■ S 

The Hidgewaj. I»er, Bueltingbamshirr 
Tel: ((I75JI 6542J2 

FOR YOUR GUIDANCE 

VALUE ADDED TAX 

Unless otherwise shown, all prices in advertisements 
era Inclusive of VAT. Where prices are exclusive, 
readers should ensure that they have added the correct 
amount of VAT before ordering. 

Export orders are not subject to the addition of Value 
Added Tax. 

THE NEW 

EUROBREADBOARD 

5. 

Logically laid out to accept both 0.3" and 0.6" pitch OIL packages 
as well as Capacitors, Resistors, LED's. Transistors and components 
with leads up to .85mm dia. 
500 individual connections in the central breadboarding area, 
spaced to accept all sizes of OIL package without running out of 
connection points. 
4 Integral Power Bus Strips around all edges for minimum inter- 
connection lengths. 
Double-sided, nickel silver contacts for long life (lOK insertions) 
end low contact resistance l< 10m,ohms) 
Easily removable, non-slip rubber backing allows damaged contacts 
to be rapidly rapleced. 
What other breadboarding system has as many Individual contacts, 
offers all these features and only costs £5.80 inclusive of VAT and 
P.P. - NONE, 
At £5.80 each Tha EuroBreadBoard is uniqua value for money. 
At £11 for 2 The EuroBreadBoard is an indispensable design aid. 

Snip out and Post 
Dtvid Georf Slip, rfp 7* C'tyford Ht^h St., Cnyford, Kiit, DAt   

SOUTHERN VALVE CO. ',OAD- 
T«l«cit)on0 M'44a;i441 VAIL DROfR ONLY. MINIMUM ORDlR Hd T«l»ptn»nB M'W/WI WAll 

Vemi laadlng makti ■s/allablt. 
All N»W trd BORMl. "Quwlltv" armndgil 

CTynfltrim,•*«.).%%Aliow»<Jin ii«u ojQwi 
HOTS; PLEASE VfRIfY CUPXtKT PRICI 

OVftB.T Hp-E'M Mp fiYMl a OYCOa dSp!CF6» Hp PCM 7flp 
ECCIT HpiCFlM Hp PCM 7Bp ICp CF184 Blp PC97 Tip 

HpTfM »p!EF6» HpiCMM l(p CFIB4 BlpEKK MpEL4J MpifilM Mp'CLM® HpilMM 

Mp aYMl i Hp PCM BBp PCM Blp PC97 
Hp PCW0 Hp PCCM Hp PCCas pcci9 Hp PCC1M 

VA T /nvolcti Itiutd on rwif, 
Valvi*. OuartnUid 9 motithi, BVA «tB. 
irente0j_Alf*ed/ daduetfd fpam our Pr1e« 1 

~£ofitc'- wty f//7>t o{ gofns la 
iPCFWH IODIPLM' HpiPYWOAdl'?! PCFMfi «1'» PLIIA Hp UBPS8 Hp I 7|p PL83 I fl-TO PU4 . Hp UCCM Hp UCH«1 

Mc|eYWi7 Hp PCFIO Tflp EY6CCA £1 Hi PCFM HpiPCFWO *1» HP I PCTBOI HP 

PCL82 1,^ PL600\ t. .. UCU2 PCLto Mp PLWf 11 11 DC LBS PCLM up PLMB ci'M UF» PCLSB \ PIW9 M M UL41 PCUMB/ PLfllP M 19 ULM PCUB 70p PLM2 If || UY<1 PCL200 M « PYM tip UYM POM « « PYBOO Hp U25 PFLfiM PYMI HplUM 
Wp oflp* fHurn of po«t iprvlso. CWO ONLY, Ne C-0,0. MANY OTHIRS 

Po»1 frtP ovor <80. M to AM-TIp (max.J AVAIUAOH 
Momt jn Block »1_ {'TLf Q' PO'nO |t> 0K»» but mblgcl to TOlalbl* flucluMIOfx 
_ il On«v(?id<b>P. 
riift Qf» QOit tap. OioToiTf vplvo 9b. Liirpi valy«» Bp iich ixUt. 
arxrnrK MAX 7io' LIST3 AWD CNOJIRICS. S-A.E. P18ASII BTOC'S ALL PRlCfS INCLUDE VAT « 121*. 

INOUimia WltCOMID PROM TltAOl pud RITA1L (tamo prlaaa) 
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David George Sales 
r/o 74 Crayford High Street, 
Crayford, Kent, DAI 4EF. 

Please sand me 1 EuroBreadBoard @ £5.80 D Please 
or 2 EuroBreadBoards® £11.00 □ Tick 

(All prices include VAT and P.P., but add 15% for 
overseas orders), 

Company. , 

Address. , , . 

Tel. No. 
Please make cheque, P O.'s payable to David George Sales 

www.americanradiohistory.com



Receivers and Components 
TRANSISTORS IN4004 Ip 7410 lip 
ACY21 54p TIS43 43p IN4006 7p 7411 Itp 
ACYIIt Mp ZTX300 14.. IN4148 7413 41 .. 
AFZ11 ..... ZTX450 U.. IC 7420 lip 
ASYSO Iltp ZTX800 np NE!!! It.. 7430 11 .. 
BCI07 'p 2N3053 24p 701 55p 7<32 37p 
BC108 lOp 2N3055 ftp 741 45p 7437 
BC109C lip Dlod.. TTL 7442 7Sp 
BCI84 lOp AAZ15 ISp 7400 ISp 7448 l .. p 
BC214 17p BY238 Hp 7402 lip 7474 np 
BC413 lip INI14 4p 7403 11.. 7475 43 .. 
BFY81 np IN4001 'p 7404 Z5p 1478 np 
BSX20 Z4p IN4002 Ip 7407 4'p 7480 Hp 
OC35 UOp IN4003 I.. 7408 Up 7483 Hp 
ELECTROLYTIC CAPACITIORS (VIUF) 8 '3v1470 
SrJ 1000 U .. ; 2200 14p; 3300 Up; 4700 'tI); 10Vll0, 47, 

470 12p ; 1000 lip: 35VI47, lOO, 7p, 220, 330 Up: 50V/1 : 
22, 33 7p; 47, 100 ''' ; 330, 470 lip; 1000 np: 

l'C PAK .1101001 PAK I Untllted Functional unmarked 
Marked'" Unmarked diode. IN4148 TYPE 
7400 lerlea 100 for £t ' 00 50 for.tOp 

ReSISTORS CARBON FILM!---;,....------' 
O'23W 2 '20_ ·7 MO E241p 
0 '5W 2 '20_ ·7 MO E12' 'po 
METAL FILM CAPACITORS"FI15Ov 
'0068, 0088. 0062 3p. ' 01. ' 012, '015, ' 022. ' 033, ' 037, 
'047, '058 4p. ' 068, '082, ' 1, ·12, '15, ·18P. ' 2. '225 ... 
'33, ' 471 ... ' 58, ·68 7 ... ' 82, 1 '510 •• 
Mall order only. P . '" P . 25 • . Prlcealnclude VAT . C.W . O. 
STI Lld .. SYllem TechnlQuel (Electronlcl) Lld" PWIO, 
Daneld, Stick Hili, Edenbrldoe, Kent, TN8 SNL. 

TRANSISTORS, Resistors, Caps, Pots, Plugs 
and Sockets, Zeners, TTL, Cable, Boxes. 
All at very good prices. 65 Railway Road, 
Leigh, Lancs. Telephone Leigh 679575. 

SELTRONICS 
Super Value Re.lator Pax 

No 1 - 50 -IW 100 ohms - 820 ohms SOP 
No2 - 50 - w lK - 8 '2kSOp 
No 3 - 50 - w 10k - 82k 50p 
No 4 - 50 - w lOOk - 820k SOp 
Super value miniature ceramic capacitor pall preferred 
values 22pf - ' 047uf 50 pieces our mix tor only £t · OO 

SPECIAL OFFER 
Ex G.P.O. Micro Switch •• S.P.D,T. Up .ach. 

• Rodney Gard.nl, Bralntr •• , Es •• x. 
Add 15p Postage and Packing . 

BRAND NEW COMPONENTS BY RETURN 
Electrolytic Capacitor. 16V, 2SV, SOY. 
0·47, 1' 0, 2 ' 2. 4·7 & 10 mid •. - 5p. 
ll. 47-5'1:' (50V-6p). 100-7... (50V-8"l' 

.. : 
Subminlatur. b •• d qntalum .1_ctrolytlCl. 

... 
ll/l6V, H/lOV, 4716V. 68 & 100 @ lV-14p. 

p'.ll t:-'jll-O 
Vertical Mountin. Ceramic Plate Cap •• SOV. 
EI2 II pf.-IOOO pi. E6 1500 01.-.17000 pl.-l .. 
P'olyetyren. 112 S.ri •• 6lV. Hor. Houndn • • 
10 pf. to 1000 pf.-J ... 1200 pf. to 10000 pf._p. 

'68-lIp. I '0-14p. 1·S-10p. 2 ·2-14p. 

.... .. ... 
0 '250 watt I Cl to IOMO . (10% over I M) .. ..... .. Ip 
n88 :::: :8 
IN41_Jp, IN4002-5p. IN4006--7 ... IN4007-8p 
BC I 071819. 8C I 4718/9. BC I 571819. BFI94 & 7-.... 

I 
POlt lOp (Fr •• over Price. VAT inclu.iv •. 

THE C. R. SUPPLY CO. 
127, Chesterfield Road, Sheffield 58 ORN 
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SMALL ADS CONDITIONS OF ACCEPTANCE 
OF CLASSIFIED ADVERTISEMENTS 

The prepaid rate for classified advertisements 
is 22 pence per word (minimum 12 words), box 
number 60p extra. Semi-display setting £7·50 
per single column centimetre (minimum 2 ·5 
ems). All cheques, postal orders etc., to be 
made payable to Practical Wireless and crossed 
"Lloyds Bank Ltd". Treasury notes should 
always be sent registered post. Advertisements, 
together with remittance, should be sent to the 
Classified Advertisement Manager, Practical 
Wireless, Room 2337, IPC Magazines limited, 
King's Reach Tower, Stamford St., London, 
SE1 9LS. (Telephone 01-261 5846) 

1. Advertisement. are accept.d lubl.ct 
to the condition, appe.rlng on our 
current advertl •• ment rate "rd .nd on 
the ex pr... unde,.tandlng that the 
Adv.rtl •• r warrants th.t the .dv.rtl .... 
ment do •• not contrav.n. any Act 0' 
Parliament nor I. It an Infringement of 
the Brltl.h Cod. of Advertlalng 
Practlc •• 

2. The publisher. r •• erv. the rl,ht to 
refu.e or withdraw any adv.rtll.ment. 
3. Although .very ca,. I. taken. the 
Publlahe,. .hall not bellabte for clerlcat 
or print.,.' errol'l or th.lr con •• -
quenc • • • 

LED's. Mixed bags of 4 different sizes and 
4 different colours. 50 at £5 · 25, 100 at £9 ·25 
induding VAT and post and paddng. CWO. 
Michael Williams Electronics, 47 Vicarage 

, Avenue, Cheadle Hulme, Cheshire, SK8 7JP. 

I 
D.V.M. THERMOMETER KIT 

Hased on the ICL 7106 single chip 
DVM the kit contains a 3/dlglt LCO 
display, a PCS, the ICL1106, and all 
components and Instructions to make 
I!I O·200mV FSD DVM. Components 
also supplied to enable this to be 
converted to a digital thermometer. 
Requires a 2mA 9V supply (PP3 
battery.) ONLY £21 ·99 

TOUCH CONTROLLED LIGHTING KITS 
Directly replace conventional light 
,witches and control up to 300W of 
lighting. No mains rewiring. Insulated 
touch plates. Easy to follow Instruc-
tions . 
TSD300K-Touchswltch with dim-

ming facility. £5·20 
TS300K-ONIOFF Touchawitch £4 ·00 
TSA300K-Touchswltch with preset 

TSD300K 
OPTO COMPONENTS 

0 '2" die . LEDs. 
Red lOp (IOpI10) 
Green 20p Yellow 25p 
DL127 Dual 0 ' 5" 1-seg 

£1 ' 50 
ORP12 LDR 40p 

time delay £4 ·00 

300W LlGHTDIMMER KIT 
£2 '10 

MINI MAINS 
TRANSFORMERS 

6-0-8V 100mA IS. 
9·0-9V l00mA INIp 

12·0·12V l00mA 'Sp 

24 HR. ClOCK APPLIANCE TIMER KIT 
Switches any appliance 01 up to 1kW 

CEW on and off at preset times once a day. 
KIT contllns: AY·5-1230 Clockl 

: 
drivers, switches, LEDs, trlae. PCB. 
and full Instructions. ONLY £13 ·75 

White box 56 x 131)( 71 mm with red Acryl ic wi ndow £2 20 
White box as above ready drilled for kit £2 50 

LM3911 Thermometer/Temperature Controll.C. £1 00 
£1 '70 

2tp (4 lor £1 . 00) 
24p (5 for £1 00) 

ZN1034 Long Period Timer I.e. 
555 Timer 
7(1 OP . A mp. 

3A Up 20A liSp 
SA 71p 25A 'lNIp 

12A Up a'SA" with 
lSA 'OSp trlgoer lOp 
-Isolated 8A- lOp 

555 10 for £2 ·30 
741 10 lor £, ·10 
2N3055 30p, 10 for £2 50 
TlCl0SD 5A1400V SCR 

4Ip 

QUANTITY DISCOUNTS ON REQUEST 
ADD B% V,A.T. + 25p P&P, MAIL ORDER ONLY TO : 

T . K. ELECTRONICS 
lue STUDLEY GRANGE ROAD, LONDON W7 2LX . 

MAINS TOUCH SWITCH KIT. 400 watt load 
capacity. Details free. I . G. BOWMAN 
(Dept. PW), 59 Fowey Avenue, Torquay, S. 
Devon. 

CRYSTALS as previously advertised plus: 
HC33/ U 1 ' 0,2 ' 0,3 ' 0, 1'008, 1·8432, 2 ' 4576. 
2 ' 5625, MHz £3 ' 35, 3 ·579 and 4 ' 433 £1'21) 
each. HCI8/U : 3·2768. 4 ' 096, 4'8, 4 ' 9152, 
5'12, 6'144, 6'4, 6 ·5536. 6'9375, 18 ' 432, 
38 ' 6667, 116 ' 0, MRz £3 ·00, Sub-miniature 
HF crystals, any freq . 10-180 MHz made to 
order 6 weeks, £3·75. All prices post paid, 
no VAT. AM/CW/SSB Communication Re· 
ceiver and preselector modules and kits. 
S.A.E. details. P. R. GOLLEDGE ELEC-
TRONICS, Merriott. Somerset TAI6 5NS . 
Tel: 0460 73718. 

VALVES 
Radio - T.V. - Industrial - Transmittin, 
Projector lamps and Semiconductors 

We Dispatch Valves to all parts of the world by 
return of post, Air or Sea mail , <4000 Types in 
Itock , 1930 to 1976. Obsolete types a speciality. 
list 30p. Quotation S.A.E. Open to callers Monday 
to Saturday 9.30 to 5.00 closed Wednesday 1.00. 
We wish to purchase all types of new and boxed 
Valves, Projector lamps and Semiconductors. 

COX RADIO (SUSSEX) LTD. 
Dept. P.W. The Parade, East Witterina, 

Sus.ex POlO saN 
West Witterinl1013 (STD Code 014366) 

EVERYONE'S A WINNER 
WITH CODESPEED 

Full Spec. Device. 
PACK P1 1 )( MM5330 Digital Voltmeter I.C. With 
tull instructions on how to build a versatile digital 
multimeter or panel meter. £3 ,15 
PACK M' 2 C.lculelor Keyboards £1 '00 
PACK M2 1 x 2102, a 1Q2( bit Itatic RAM . The most 
popu lar of all random access memories in proteulonal 
and amateur electro ni cs. W Ith full data. £1 ' 25 
PACK M31 x MM572504 function Calculator Chip (not 
designed for use with Pack M1). With data book. £t·OO 
PACK E2 1 x 8 digit 0'33" high 7 segment Liquid 
Crystal calculator style display. With data. £2 ·15 
PACK E3 1 x 8 d igit 0 ' 5" high 7 segment liquid 
Crystal calculator style display. With data . £4 ' 25 
PACK T2 Back by popular demand . A 0,2" 3i digit 
liQuid Crystal wristwatch display wIth data. £t·OO 
PACK T3 1 x MM5316 Dlgllal Alarm Clock I.C. 12 
or 24 hour. W i ll drive LEO . LeO or fluorescent dis a 

plays. With full instructions £2·75 
PACK T4 1 x 0' 8" giant red LED Clock DI,play. 
3i digit with am/pm Indicator. An excellent display 
for your d lglhll clock proJect at only £4·15 
PACK DMt 5 x 1( pin dual In line chips each con· 
talning 23 matr lxed sIgnal dIodes. With data. SOp 

Unte.tad Peck. 
PACK Dt (80% Guaranteed Good) 15 x OTL logic 
I.C.' s. Mainly dual J-K flip flops . Replaces those 
costly TTL flip flops in most projects. Saves £££IS. 
£1'00 
PACK 0225 x SN7400 ty.e I.C.'. 100 two t l. nand 
gates. We guarantee at least 50 good . A giveaway at 
only £1 ' 00 

seg-
PACK MUt (Untested-la no guarantees) Another 
bargain . 2 .'; Upper half of a calculator case with 
built-In keyboard. A snip at only lOp the pair. 
Satisfaction guaranteed or retu rn complete pack for 

replacement or refund . 
MAIL ORDER ONLY-NO CALLERS PLEASE 

Postage and Packing please add 25p 

CODESPEED. P.O. Box 23. 34 S •• fteld Road, 
Copnor, Port.mouth. Hant. P03 5BJ 

1m MOSFET CONVERTER, Parts .vailable 
for this and other projects from various publi-
cations. Many components 
available for the constructor. Assembled and 
tested converters, power amplifiers, receivers 
etc. Stabilized power supplies. Portable or 
modular construction . 12Y at 5, 8 or lOA (alterna-
tives to order). 
Please write indicatin& requirements (SAE 
appreciated) 

P. N.jEVONS(ELECTRONICS) 
691 Chriltchurch Road. 

Boscombe, Bournemouth. 
(Mail Order Only) 
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SMALL ADS 
The prepaid rate for classified advertisements 
Is 22 pence per word (minimum 12 words), box 
number 60p extra. Semi-display setting £7-50 
per single column centimetre (minimum 2-5 
cms). All cheques, postal orders etc., to be 
made payable to Practical Wireless and crossed 
"Lloyds Bank Ltd". Treasury notes should 
always be sent registered post. Advertisements, 
together with remittance, should be senl to the 
Classified Advertisement Manager, Practical 
Wireless, Room 2337, IPC Magazines Limited, 
King's Reach Tower, Stamford St., London, 
SE1 9LS. (Telephone 01-261 5846) 

CONDITIONS OF ACCEPTANCE 
OF CLASSIFIED ADVERTISEMENTS 
1. Adv*r1ltftm*n1a ir* Bceaptwd aublvct 
to th« condition! ■ppearlno on our 
current advertlaemenl rate card and on 
the •■isreae underetandlfiD that the 
Advertlaer Mrarrento that the advertlee- 
ment doee not contravene any Act of 
Parliament nor (e It an Infrlnoemanl of 
the BrJIIah Coda of AdveiHalng 
Practice. 
2. The publlihere raeerve the right to 
refuo or withdraw any adverlleement. 
S. Although avery care li taken, the 
Publlthare ahall not be liable lor clerical 

qui 

VALVES 
Radio - TV. - Indunrijl -Tr.mmifiinf 
Projector L.mpi and Srmiconducton 

We Dispatch Vilyci to ill parti of the world hy 
return of poit. Air or Set mail. 4000 Typcl in ■ toeft, 1930 to 1976. Obiolece typei a ipeciility. 
list 30p. Quotation S.A.E. Open to callcra Monday 
to Saturday 9.30 to 5.00 doted Wcdneiday i.00. 
We wiih to purchate iff typei o( new and boxed 
Valves, Projector Lamps and Semiconductorl. 

COX RADIO (SUSSEX) UTD- 
Dept. R.W. The Parade, Eait Witterini, 

Sussex PO20 BBN 
West Witterin, 10J3 (STO Code 0M366) 

EVERYONE'S A WINNER 
WITH C0DHSPEED 

Full Spec. Devleei 
PACK PI T - MMS330 Digital Vgllmelar I.e. Wllh foil instruction! on how to bolld a v«raalllo digital multlmelpr Or Dfliel mptpr. £3-9S PACK Ml 2 CBlculator Keyboorde £1 00 PACK MZ t ' 2)02, a )02A hit alalk RAM. The moat populnr of aM random Access memo/ioa In prolaeelonel and emalaur eloctronks. Wilh full date. £125 PACKM3 1 x MM57Z5 4 function CelcolntorChlDtnot designed for ua« wllh Pack Mt). With data book. £1 00 PACK E2 1 r 8 digit 0 33" high 7 oegmenl Uquld Crystal calculator afyle di&otay. Wllh dele. £2 OS PACK f J 1 8 digit 0 5" high 7 eegmenl Uguid Cryatel calculator elyle dl&olay. With data. £4 25 
Llould Crystal wrlatwalch dlaclay with data, £100 RACK TJ I x MM5310 Digital Alarm Clock I.e. 12 or 24 hour. Will drive LED. LCD or fluoreacant dls- olays. Wllh lull Inatroctlons £2 75 PACK Tl 1 x 0 6" giant red LED Clock Dlaplay. 31 digit With arn/pm Indicator. An o*cail«nt display for your digital clock pro|ac< at only £4 95 PACK DM1 S X 14 Din dual In Una chip* each con- talntng 23 melrlxed filgnal dlodea. With dola. 5Pp Unlaeted Pecka PACK Dl <80% Guaranteed Good) 13 x DTL logic I.C.'a. Mainly dual J-K flip flops. Rapkcae thoee costly TTL flip flops In most prolecle. Saves £££'•. £1 00 PACK D2 35 x SN74DO type I.C.'a 100 two l/p Aand gatea. Wa guaianteo at Isaet W good. A glvoHway at only £1-00 PACK El (80% Guaranteed Good) S k MAN3 7 eag- ment 0 127" LED diaplaya. Excallenl value. £1 00 PACK M01 lUntaafad—so no puarantoat) Another haroaln. 2 * Upper hall of a calcufator ceaa with bullt-ln keyboard. A enlp at only 60p the pair, Sallafaction guarenleed or return comolete pack lo; leptacemeni or refund. 
MAIL ORDER ONLY—NO CALLERS PLEABK 

Postage and Pttcklng plaoaa add 25p 
CODESPECD, P.O. Box 23, 34 Saafiald Road, 

Copoor. Portsmouth, Hani* P03 5BJ 

2m MOSFET CONVERTER; Paru available 
for this and other projecti from variout publi- 
catrons. Many difficuk'to-obcain components 
available for the constructor. Assembled and 
tested converters, power amplifiers, receivers 
ecc, Stabilized power supplies. Portable or 
modular conitruccion. J2V at 5, 0 or {OA (alierna- 
tives to order). 
Please write indicacing re quire men is (SAE 
appreciated) 

P. N. JEVONS (ELECTRONICS) 
6?I ChritCchurch Road, 

Boscombe, Bournemouth. 
(Hail Order Only) 

m 

A 

A 

Receivers and Components 

TB*N8l«rOR« ACY21 54p | TIS43 4Sp ACY» Up 2TX300 14p AFZU mp ZTX4M ISp ASY501«p ZTX500 17o 

UCIOflCIIP Dlod#B TTL B184 lip AAZ15 15p 7400 214 17p BY23 8 25p 7402 

ELECTROLYTIC CAPACITIORS (V/UT) 5 3v/470 5p! tOOO Up; 2200 I4pf 3300 Up; 4700 Mp; 10V/10, 47, 2*0 Ip; 470 Ip; 2200 15p) 3:W0 16p; ieV/100, 220 Ip; 330, 470 Up; 1000 I5p: 25Vy22, 33 Ip; 100, 220Ip; 330. 470 Up; 1000 Up; 35V/47. 100, 7p. 220, SJOIIp; 50V/1; 22 , 33 79; <7, f00»pi330, 470 Up; 1000 Wpj 

IN40>4 «P 7410 ffp IN4608 TP 7411 2«p iN4i4a 3p 7413 41 p IC 7420 IIP NE855 rip 7430 Up 709 BSp 7432 J7p 
T1X «P 7437 7442 37 p 

Tip 7400 ISp 7448 I9lp 7402 19p 7474 37 p 7401 Mp 7476 4Jp 7404 «Sp 7478 37 p 7407 41 p 7490 34P 7408 23p 7493 Mp 

1C PAK Unletled Marked A Unmarkad 7400 Borlos 100 lord W I 

DIODI PAK Functional unmarkwd dkdai IN4140TYPE 50 for 40p 
R««l«TOH8 CARBON f ILM 0 28W 2 20—4-7 MO €24 Ip 0-6W 2 20—4 7 MU£121 Jp. MCTAL FILM CAPACITORS/iF/IMv •0050, OOW, 0082 3p. 01, 012. 015, 022, 033, 037, •047, 060 «p. 068, -082. 1. -12, 15. -Up, -2. *2 5d- '33. -47 «p. '98, M7p. 82.1 5 Up. 
Mali order only. P. 6 P. 25p. Prlcni Include VAT. C.W.O. 8TE Ltd.. Syilam Tachnlquea (Flaclronlf ■) Ltd., PW10. Daflgld, Slick Hill, Edanbridgo, Kent, TNB 5NL. 

TRANSISTORS, Resistors. Caps, Pots, Plugs 
and Sockets, Zeners, TTL, Cable, Boxes. 
AU at very good pHces, 65 Railway Road, 
Leigh, Lanes. Telephone Leigh 679575. 

SELTRONICS 
Super Value Reeiatar Pan No 1 - 80 - iw lOoohma - 820 ohms 5fp NO 2 - 60 - iw IK 8 2K Mp No 3 - 90 - Iw 10k - 82k Mp No 4 &o - i w 100k - 820k 50p Super value miniature ceramic capacitor pa> profaned valuei 22pf - -WTuI 50 pieces our ml* lor only £t 00 

SPECIAL OFFER Cx G.P.O. Micro Switches S.P.O.T, Up each. t Rodney Qerdent, Bralntraa, Eaaex. Add I5p Poitage and Pecking, 

BRAND NEW COMPONENTS BY RETURN 
Electrolytic Capacltora 16V, 25V, 50V. 0 47. 10, 2 2. 4-7 A 10 mfdt. — 5p. 22, 47—5*0. (50V—6p). 100—7p. (50V—«p). 220—8 p. (50V—I Op). 470—I Ip, (50 V—I0p). 1000/15V—ISp. 1000/25V—18p. 1000/40V—35p. 
Submlnlatwre bead tantelum electrolytkf, 0 k 0 22, 0-47. 1-0 Q 35V. 4-7 Qi 6'3V—®p. 2-a/35V A 4 7/25V—Tp. ID/25V. 45/16V—lip, 22/16V. 33/I0V, 47/6Y. 68 A 100 © 3V—14p. 
Mullard HlnJature C-ramlc BI2 Serlee 61V 2%. 10 pf, to 47 pi.—3 p. 56 pf. to 330 pf.—4p. 
Vertical Hountinr Ceramic Plate Cape. 50Y- El2 22 pi 1000 pf. E6 1500 pf,—47000 pf.—2p 
Folvitvrone Bl2 Series 6JV. Mor. Mountlne. 10 pf. to 1000 pf.—Jp. 4200 pf. to 10000 pf.—4p. 
Mullard Rolvester 150V Vart. Htt. E6 Series. •01 to • |—4p- 15, 22—9p. Si. -47—#p. 
•68—lip. 10—Up. I 5—20p. 2 3—24p. 
Mvlar (fotyester) Film 100V, Vertical Mt». •06l, 002, 005—Jp. 01. 02—4p. 04. 05—Sp. 
Miniature Film Reiletors Hiehitab. BI2 1%, O* 125 watt /Oft to 2M20   ...Ip 0*250 wacc I ft to I0MQ. (10% ovsr IM)   ...Ip O-SOO wart 10ft to 2M7n lip 1 -000 wsti ion to I0MO.       Ip 
IN4I40—3p. IN4O02—9p, I N4006—Tp, IN4007—Bp 
6007/0/9. 00147/8/9. BC157/0(9, 0FIO4 A 7—fp, 
Mmm. fu»«t *15. 25 '5. 1 0. 2 0. 3 0 A 5A—Jp. Printed Circuit Holder* for 20mm. futos—Sp, 
Paic lOp (Frse ovsr £4). Prlcei VAT inclusive. 

THE C, R. SUPPLY CO. 
127. Chuterfleld Road, Sheffield SB 0PN 

LED's. Mixed bags of 4 different sizes and 
4 different colours. 50 at £5-25, 100 at £8-25 
including VAT and post and packing. CWO. 
Michael Williams Electronics, 47 Vicarage 

' Avenue, Cheadle Hulme, Cheshire, SK8 7JI'. 

D.V.M. THERMOMETER KIT 
Bafiiio on the (CL 7(05 elngte chip DVM the Kit contains « 3/dlglt LCD display, a PCB. the ICL710S. and all comuoiientH and Instructions to maKa a 0-?OOmV FSD DVM. Compononls also BUDPllud lo unable this lo bit converted to a digital thermometor. Requlms a 2mA 0V supply (PP3 bnllr'y.) ONLY £71 89 

TOUCH CONTROLLED LIGHTING KITS 
Directly roplncp conventional light swllchcs mid co"I'Oi iiu to 300W ol llghiing. No malno rewiring. Insulaied (Ooeh plates. Easy to follow Instroc- Uona. TSO300K—Touchswllch with dlm^ ml no facility. CilO tS300K—ON/OFF Touchswilch £4 M TSA300K—Touchswllch with preset time ds'ay £4 DC 

OPTO COMPONENTS 
0 2" dla. LEOa. Red I0p (80p/l0) Giuen 20p Yellow 29p DL727 Duel 0-5" 7»se0 £1 56 ORP12 IDR 4Qp 

300W UGHTOIMMEH KIT £2 ftl 
MINI MAINS TRANSFORMERS fl-O-BV 1WmA ISp g-o-8V loomA 90p 12-0-12V ICtOmA 95p 

24 HR. CLOCK APPLIANCE TIMER KIT 
Switches any aOphooce of up lo 1KW \ on and off at preaet limei once a day. 

f KIT contslna: AY.5-1230 Clock/ [ fr (r Ck 6 Appliance Timer JC. 0-5" LED 
\ I * dleplay, main* auppfy, dleplay drlverH, ewllchea. LEDs, Irlac, PCBe and full fnatroctiOho ONLY £13 7S White box 56 x131x71 mm wllh red Acrylic window £2 20 White box as above ready drilled lor kit £2 56 

POPULAR INTEGRATED CIRCUITS 
LM39ti Thermometer/Teinperalure controll.C, £1 W ZN1M4 Long Period Timer I.C. £1-70 555 Timer 29p (4 for £1 00) 741 Op Amo. 24p (5 for £t 00) 

400V PLASTIC TRIACS | * STAR eARCAIHS * 
3A Up MA 1,!p Hi 77p 25A IMP 12A lip 5 SA' wllh IflA 1f,p Irlgger Hp 't.oUl.d 8A' Hp 

S5B IDIPreZJ, Til 1Q lor £1 10 9NJ055 JOp, 10lor£2 SO TICI00D SA/iOOV SCR ilp 
QUANTITY DISCOUNTS ON BEQUEST 

ADD B% V.A.T. + 25p PIP. MAILORDER ONLY TO: 
T. K, ELICTRONICS 

IH STUDLEY ORANQE ROAD, LONDON W7 2LX 

MAINS TOUCH SWITCH KIT. 400 watt load 
capacity. Details free, I. G. BOWMAN 
(Dept. PW), 59 Fowey Avenue, Torquay. S. 
Devon, 

CRYSTALS as previously advertised plus: 
HC35/U I'O, 2 0, 3'0, 1-008, 1-8432, 2-4576, 
2-5625, MHz £3-35, 3-579 and 4-433 £1-20 
each. HC18/U: 3-2768, 4-096, 4-8, 4-9IS2, 
S-12. 6-144, 6-4, 6-5536. G-9375, 18-432, 
38-6667, 116 0, MHz £3-00, Sub-miniature 
HF crystals, any freq. 10-180 MHz made to 
order 6 weeks, £5-75. All prices post paid 
no VAT. AM/CW/SSB Communication Re 
ceiver and preselector modules and kits 
S.A.E. details. F. R. GOLLEDGE ELEC 
TRONICS, Merriott, Somerset TAI6 5NS 
Teh 0460 73718, 
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TIRRO ELECTRONICS the maU order dIvI-
sion of RITRO ELECfRONICS UK offers 
a wide range of components for the 
amateur enthusiast. Large SAE or 20p 
brings list. GRENFELL PLACE, MAIDEN-
HEAD, BERKS SL6 IHL. 

Radio Receivers 

I'OCKET SETS 
MW/VHF-AIR (88-108 MH1) " ·95 
MW/VHF-AIR EXTRA SENSITIVE, DELUXE 

£11·45 
MW/VHF (88-108 MH1) AIR-PSB (108-174 MH1) 

£1l·9S 
MAINS/BATTERY SETS 

MW/VHF (88-108 MHz) AIR-PSB (108-174 MHz) 
£IJ ' 9$ 

MW/LW/VHF (88-108 MH.) SW (4-12 MH1) 
£10,'5 

OTHER I'RODUCTS 
HEADPHONES To Suit Any RadiO £4·95 
HEADPHONES With Built-in M.W. Radio "·SS 
Faulty MW/LW Sats for Spar.. 0·15 
Metal Datector (Telescopic Arm Type) £10·95 
All prices include PAP, VAT, Batteries, Guarantee 
&: Accessories. Full Refund jf not completely 
,ati,II.ld. 

NOBLE ELECTRONICS 
16 Lloyd Stroot, Altrlnch.m, Cho.hlr. 
WAI4 IDE. Tol. 061.'41 4510 

Courses 
COURSES-RADIO AMATEURS EXAMINA· 
TION. City and Guilds. Pass this Important 
examination and obtain your G8 licence, 
with an RRC Home Study Course. For de-
tails of this, and other courses (GCE, pro-
fessional examinations, etc.) write or 
phone: THE RAPID RESULTS COLLEGE, 
Dept JXI, Tuition House, London SWI9 4DS. 
Tel: 01-947 7272 (Careers Advisory Service) 
or for prospectus requests ring 01·946 1102 
(24hr Recordacal\) . 

Educational 
GO TO SEA as a Radio Officer. Write: Prin-
cipal, Nautical College, Broadwater, Fleet-
wood FY7 8JZ. 

RADIO AMATEUR'S EXAMINATION 
A. cour •• I.adlng to thll ... mlnatlon will be held at: 
PADDINGTON C:OLLle., D, Paddington Gr •• n 

W2tNB. 
Two eVlnlngl .ach we.k for 3 term • . 

ENROLMENT 11. 12. 13 SEPTEMBER 
Furt"" d.tall. tt_lIII. Ixi.SI or 51. 

TELEVISION 
TRAINING 

15 MONTHS full-time course for begin-
ners to Include all the undermentioned 
subjects. Short courses, combining one 
or more SUbjects, for applicants with 
previous electronics knowledge. 
• 13 WEEKS ELECTRONICS AND 

RADIO 
• 13 WEEKS MONOCHROME 

TELEVISION 
• 13 WEEKS COLOUR TELEVISION 
• 13 WEEKS CLOSED CIRCUIT 

TV & VCR 
The trBlnlng Incorporate. a high 
percentage of practical work_ 
Next session slarls on Seplember I1lh. 
Prospectus from: 

LONDON ELECTRONICS 
COLLEGE 

Dept. B10, 20 Penywern Road, 
London SW5 tSU. Tel. 01-373 8721 
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Service Sheets 

REG. OFFICE REAR 14 QUEENS PARADE. NORTH EALING W.5. 
SERVICE SHEETS - COLOUR TV SERVICE MANUAU 

Service Sheets for Mono TV. Radios. Record Player, and Tape Recorders 75p. Please lend larle Stamped Addres.ed 
Envelope. We can supply manuals (or' molt make. of Colour Television Receiver, by return of POlt 

B.II.C:. PYI! ECKO PHILlPS ITT/Ka SONY G.I!.C. HITACHI BAIRD ULTIIA INVICTA I'I!IIGUSON 
H.M.V. MAIICONI AND MANY MORI! I 

Let us quote you. Please T.V. ,..pair 
G. T. TECHNICAL INFORMATION SSRVICE 

10 Or den Chamberl, 119 Oxford St_, London WIR IPA 

SERVICE SHEETS for Radio, Television. 
Tape Recorders, Stereo, etc. With free 
fault-finding guide, from SOp and SAE. 
Catalogue 25p and SAE. HAMIL TON 
RADIO, 47 Bohemia Road, St. Leonards, 
Sussex. 

LARGE SUPPLIER OF 
SERVICE SHEETS 

Aerials 

G1DYM ANTI·TVI TRAP DIPOLES 

All mod, I. at Up. TV. Radio, Tape Recorderl, Record 
Playerl , Translltor., Stereogram., Radiograms. All 
et 7Sp elch piu ••.•.•. excepl Colou( TV &. Car Radlol . 
TV She.t. full-length, 24 x 12. All other Iheet. allo 

Fr •• ... colaloguo with 

Models: S.W.L., Ot ·I.: 500 watt or S.W.Loo 
£41·06: inc. in,ulators. 75ft.. feeder, VAT and 
P " P. Aerial matchin, unitS S.W .L. and 500 
watt 10-160 motres inc. ,hippin, and B.C. Band., 
''',25: Inc. VAT and PAP. Sand 10" x 7" 12t., 
S.A.E. and 3 x 9p stampl for full detalll. aor al 
article. test reports and testimonials. 

GIDYM, LAMBDA, WHITEBALL, 
WELLINGTON, SOHIRSn 

C.CARANNA 
11, B.aulort Park, London NWlt .BX. tI-Ql4IU Electrical 

BELL'S TELEVISION SERVICES for Service 
Sheets on Radio, TV, etc., 75p plus S.A.E. 
Colour TV Service Manuals on request. 
S.A.E. with enquiries to B.T.S ., 190 King s 
Road, Harrogate, N. Yorkshire. Tel: (0423) 
55885. 

STYLI-illustrated equivalents (List 28) 
also cartridges, leads, etc. Superb quality 
and service at lowest prices. Fully gUArUl-
teed. Free for SAE from Felstead Elec-
tronics (PW) , Longley Lane, Gatley, 
Cheadle, Cheshire SK8 4EE. 

Services 
SERVICE SHEETS, Radio, TV etc, 10,000 
models. Catalogue 24p, plus SAE. with 
orders, enquiries. Telray, 154 Brook Street, 
Preston PRI 7HP. 

COpy TYPING undertaken. S .A.E. for 
details. R. G. HUls, 20 Ditchlin, Rlae, 
Preston Par.k , Brighton, Sussex BNI 4QL. 

:::: ." 
.' .... / 

.. : .. 
: .. :: ./ •. : .. ' . . ::. :::-
.. ';;: .. 

Situations Vacant 

Radio Technicians 
Government Communications Headquarters has vacancies 
for Radio Technicians_ Applicants should be 19 or over. 
STANDARDS required call for a sound knowledge of the 
principles of electriCity and radio, together with appropriate 
experience of using and maintaining radio and electronic test gear. 
DUTIES cover highly skilled telecommunications/electronic 
work, including the construction, installation, maintenance 
and testing of radio and radar telecommunications eqUipment 
and advanced computer and analytic machinery. 
QUALIFICATIONS: Candidates must hold either the City 
and Guilds Telecommunications Part 1 (Intermediate) Certificate 
or equivalent HM Forces qualification. 
SALARY (Inc. supps,) from £2,927 at 19 to £3,700 at 25 (highest 
pay on entry) rising to £4,252 with opportunity for advancement 
to higher grades up to £4,706 with a few posts carrying stili 
higher salaries. 
Opportunities for service overseas. 
Further particulars and application forms available from: 

GCHQ 
Recruitment Officer, (Ref PW/10), 
GCHQ,Oakley, 
Priors Road, Cheltenham, GL52 5AJ. 
Cheltenham (0242) 21491 Ext 2270 

TtKRO ELECTRONICS the mall order divi- 
sion of H1TB0 ELECTRONICS UK offers 
a wide range of components for the 
amateur enthuslaat. Large SAE or 20p 
brings list. GRENFELL PLACE. MAIDEN- 
HEAD, BERKS SL6 1HL. 

Radio Receivers 

ROCKET SETS 
MW/VHf-AIR (89-109 MHi) £9-51 
MW(VHF-AIR EXTRA SENSITIVE, DELUXE 
MW/VHE (88-108 MH.) AIR-PSB (108-174 MwV)<S 

£I3'9S MAINS/BATTERY SETS MW/VHF (88.108 MHz) AIR-PSB (108-174 MHz) 
HW/LW/VHF (88-108 MHz) SW (4-12 MHz) 

£20 tS OTHER PRODUCTS 
HEADPHONES To Suit Any Rzdio £4-9S 
HEADPHONES Wiih Built-in M.W. Ridio <« SS 
f.ully MW/LW S.t. (or SpzrM £2-11 
Maul Datactor (THtxcopic Arm Type) £ 10 ■ PJ 
All pricts inclu8» P»P. VAT. 6>iterie«, Guinntte 
S Accelioriat. Full Refund 11 not completely 
•aejarioM. 

NOBLE ELECTRONICS 
24 Lloyd Street, Altrlnchem, Cheehlre 
WAI4 2DE. Tel. 0<|.»4I 4510 

Courses 

COURSES—RADIO AMATEURS EXAMINA- 
TION, City and Guilds. Pass this important 
examination and obtain your GB licence, 
with an 11RC Home Study Course. For de- 
tails of this, and other courses (GCE, pro- 
fessional examinations, etc.) write or 
phone: THE RAPID RESULTS COLLEGE. 
Dept JXl, Tuition House, London SW19 4DS. 
Tel: 01-947 7272 (Careers Advisory Service) 
or for prospectus requests ring 01-946 1102 
(24hr Hccordacall). 

Service Sheets 

REG. OFFICE REAR 14 QUEENS PARADE. NORTH EAUNG W.5. 
SERVICE SHEETS-COLOUR TV SERVICE MANUALS 

Sorvic* SKeoti for Mono TV. Radioi, Record Pliyen end Ttpn Recorder! 7Sp. PfaAie tend leff® Sfemped Addneeied Envelope. W® on (upply minueli for mo«t meltfu of Colour Tolevieion Recoivon b/ rerurn of 
B.R.C. PTE ECKO PHILIPS JTT/KB SONY C.E.C. HITACHI BAIIID ULTRA INVICTA FEHOUSON M.M.V. MARCONI AND MANY MORE ( Let uc quote you. Pletse tend e Scimped Addrened Envelope for e prompt reply, AI»o comprehenitvc T.V, reptir miniiile hy J. M. Court, S.A.E. for details. MAIL ONLY TO 

G. T. TECHNICAL INFORMATION SERVICE 
10 Drvden Chamber., 119 Oxford St., London WIR IPA 

SERVICE SHEETS for Radio. Television, 
Tape Recorders, Stereo, etc. With free 
fault-flndlng guide, from 50p and SAE. 
Catalogue 25p and SAE. HAMILTON 
RADIO, 47 Bohemia Road, St. Leonards, 
Sussex. 

LARGE SUPPLIER OF 
SERVICE SHEETS 

All moil.l. it tip. TV. RbOIo. Tpd, Racord.ra, ftoord 
Play.r., Tnnslitor., SiarMOrams, Radloorafni. All 
at 75p each plui b.b,«, except Colour TV A Csr Rsdlot. TV SNeeia full-length, 24 x All other BheetB aUo full-leoolh. Free iauli-flndlnp chart or cotBloaui with order, NO CALLER*. 

Aerials 

prB.f. NO CALLER*. 
C. CARANNA 

71. ■aaufort Pmh. London NW»1 "BX, 

BELL'S TELEVISION SERVICES for Service 
Sheets on Radio, TV, etc., 75p plus S.A.E. 
Colour TV Service Manuals on request. 
S.A.E. with enquiries to B.T.S., 190 King s 
Road, Harrogate, N. Yorkshire. Tel; (0423) 
55885. 
SERVICE SHEETS, Radio, TV etc, 10,000 
models. Catalogue Otp, plus SAE with 
orders, enquiries. Telray, 1S4 Brook Street, 
Preston PR! 7HP. 

G2DYH ANTI-TVI TRAP DIPOLES 
Modeia; S.W.L., £2»-»l: 500 watt or S.W.I,. 
£41-04: inc. Iniulicors, 7Sh.. feeder. VAT And 
P & P. Aerial mafchinf units S.W.L. and S00 
wait 10-160 metres inc. shippini and B.C. Bandi, 
£14'M; Inc. VAT and f L P. Send 10- x 7- I24p 
S.A.E, and 3 X 9p ictmps for full detBlli, ■•rftf 
arciefe. teie reports and teiclmonfaU. 

C52DYM, LAMBDA, WHITEBALL, 
WELLINGTON, SOMBHSET 

Electrical 
STYLI—illustrated equivalents (Liat 28) 
also cartridges, leads, etc, Superb quality 
and service at lowest prices. Fully guaran- 
teed. Free for SAE from Felslead Elec- 
tronics (PW), Longley Lane, Gatley, 
Cheadie, Cheshire SKB 4EE. 

Services 
COPY TYPING undertaken. S.A.E, for 
details. R. G. Hills, 20 Dllchling Rl»e. 
Preston Park, Brighton, Sussex BN1 4QL. 

Situations Vacant 

Educational 

GO TO SEA as a Radio OfRcer. Write: Prin- 
cipal. Nautical College. Broadwatcr, Fleet- 
wood FY7 SJZ. 

RADIO AMATEUR'S EXAMINATION 
A covra. I..ding (g 181. .umlndtlon will be h.ld 
RADDINflTOH COLLEOi, »S, RaMlnglen O'a.n 

WI1NB. 
Two ovtrvlog. ..ch w..t for 8 Urm». 

ENROLMtNT 11, 12, 1J SEPTEMBER 
FurtbH d.till. H-Mum, f«(. 81 or 81. 

TELEVISION 

TRAINING 

15 MONTHS full-time course for beoln- 
nera to Include ail the undermentioned 
aubjocts. Short courses, combinlno one 
or more subjects, tor applicants with 
previous eleclronlea knowledoe. 
• 13 WEEKS ELECTRONICS AND 

RADIO 
• 13 WEEKS MONOCHROME 

TELEVISION 
• 13 WEEKS COLOUR TELEVISION 
• 13 WEEKS CLOSED CIRCUIT 

TV & VCR 
The training Incorporate* » high 
percsntaoe of practical work. 
Neil session starts on September 11lh. 
Preepectus from: 

LONDON ELECTRONICS 
COLLEGE 

Dept. B10, SO Peoywern Road, 
London SW5 9SU. Tel. 01-373 8711 

JpWi'- 
Radio Technicians 

Government Communications Headquarters has vacancies 
for Radio Technicians. Applicants should be 19 or over. 
STANDARDS required call for a sound knowledfle of the 
principles of electricity and radio, together with appropriate 
experience of using and maintaining radio and electronic test gear. 
DUTIES cover highly skilled telecommunications/electronic 
work, including the construction, installation, maintenance 
and testing of radio and radar telecommunications equipment 
and advanced computer and analytic machinery. 
QUALIFICATIONS: Candidates must hold either the City 
and Guilds Telecommunications Part 1 (Intermediate) Certificate 
or equivalent HM Forces qualification. 
SALARY (inc. supps.) from £2,927 at 19 to £3,700 at 25 (highest 
pay on entry) rising to £4,252 with opportunity for advancement 
to higher grades up to £4,706 with a few posts carrying still 
higher salaries. 
Opportunities for service overseas. 
Further particulars and application forms available from: 

GCHQ 

Recruitment Officer, (Ref PW/10), 
GCHQ, Oakley, 
Priors Road, Cheltenham, GL52 6AJ. 
Cheltenham (0248)81491 Bit 2270 
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FIIc MONITORING SERVICf' 
OPERATIONAL ASSISTANT 

WORLD SCHEDULES MONITOR 
(£3,525-£4,350 p.a. plus Shift Allowance) 

Duties include checking of voice transmissions. compiling 
schedules. writing listening observations and ensuring that 
language monitors obtain the best possible reception of 
foreign broadcasts. Shift work. including nights. and periodic 
overseas duty involved. 
Applicants . must have a keen Interest In broadcasting develop-
ments outside the U.K. and be able to operate communications 
receivers and other monitoring equipment. Ability to identify 
the main languages Is essential and knowledge of at least 
one foreign language an advantage, Interest in foreign affairs 
desirable. Shortlisted candidates will be required to take 
listening and written tests. 
Based at Caversham near Reading. Berks. 
Please telephone or write immediately. enclosing addressed 
envelope. for application form Quoting reference 78.G.1479PW, 
to AppOintments Department, BBC. London W1 A 1 AA. I :' 0.-580 ...... Ed. 46'9. mmCi] 

Books and Publications 
SIMPLIFIED TV REPAIRS. Full repair 
instructions individual British sets £4'50, 
request free circuit diagram. Stamp brings 
details unique. TV Publications (Ause PW), 
76 Church Street, Larkhall, Lanarkshire. 

THE END OF COMPUTER CONFUSION; 
what point have we reached-where are 
we going? Read Computer Lib/Dream 
Machine by Ted Nelson. From your Local 
Computer Store £5·95 or send £6·45 to 
Computer Bookshop, Temple House (P), 
43-48 New Street, Birmingham. 

THE DALES FORD SPEAKER BOOK 
by R. F. C. Stephen •. 

Thla book I, a mu.t for the keen horn. conltrudor. 
Lat •• t tlchnology DIY apeaker d.alunl. Contain. full 
plana for Inflnlt. baffle and reflex d.algna for 10·100 
watt •• alao unuaual centr.· b ... IYltem for tholl who 
want HI·" to be "Heard and not .. en". £1 IS (.£2 '20 poat 
paid. la O ..... r •••• ). 

VAN KAREN PUBLISHING 
5 SWAN STREET 

WILMSLOW 
CHESHIRE 

HOW TO START A BUSINESS. By popular 
demand a fully illustrated manual has now 
been produced, showing, in easy, step by 
step, stages, how to rewind ARMATURES 
& FIELD COILS as used in Vacuum 
Qeaners, Drills and Portable Tools. 
Chapters on taking data, materials 
required, test instruments required, rewind 
instructions, charts, etc. How to cost 
instruction manual £4,00 plus 30p P & P. 
CWO. COPPER SUPPLIES, lOO Parrswood 
Road, Withlngton, Manchester 20. Dept. 
PWA. 

WOULD YOU LIKE to understand comput· 
ing? Send S.A.E. for leaflet of £3' 45 for our 
new book HA FAST INTRODUCTION TO 
COMPUTING" post free. Dept. P.W. Indus· 
trial Training Press, Ringwood Way, Winch· 
more Hlll N2l 2RA. 
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For Sale 
NEW BACK ISSUES of "PRACTICAL WIRE· 
LESS" available 65p each post free. Open 
P .O./Cheque returned if not in stock-
Bell's Television Services, 190 Kings Road, 
Harrogate, N. Yorks. Tel: (0423) 55885. 

SEEN WHlSTONS CAT? 5000 odds and 
ends. Mechanical/Electrical Cat free. 
WHISTON (Dept. PW), New Mills, Stock· 
port. 

ELECTRONIC KIT8-S.A.E. for new cata· 
logue, and c1ea·rance list of obsolete kits. 
AMTRON UK, 7 Hughenden Road. Hastings, 
Sussex. 

"PRACTICAL WIRELESS" 1934-1978. Over 
700 issues. 1934-1939 weekly . Then monthly. 
£210. WILSON, 54 Chepstow Villas, London 
WII. 

"RUN YOUR OWN BUSINESS as an extra 
home activity . A genuine opportunity to 
success." Full details on receipt of SAE. 
Industrial Supplies, 102 Parrswood Road, 
Withington, Manchester 20. Dept PW. 

Tapes 
CASSETTE TAPES; C60 six for £1·60. C90 
four for £I. 60. Case and' index included. 
VAT paid. PIE'ase add 10% postage. West, 
(A2) 56 Frankwel\ Drive, Coventry CV2 2FB. 

C60 MORSE TAPES. Be,'!inners to 27 wpm. 
£3'50. Radio College, Choriton Road, Man· 
chester. 

Wanted 
WANTED: Clean new semiconductors, Le.'s 
etc. Good prices paid. Hewitts, 52 Barkby 
Road , Syston, Leicester. 

Miscellaneous 

MORSE CODE TUITION AIDS 
Cassette A: 1-12 w.p.m. for amateur radio examination. 
Cassette B: 12-24 W.p.Ol. for professional examination 
preparation . 
Morse by light systems available. Morse Key and Buzzer 
Unit for sending practice. 
Prices each Cassette (including booklets) £. 50. Morse 
Key and Buuer £.-50. , 
Prices Include postage etc., Overseas Airmail £1 50 
extra. 
MHEL ELECTRONICS (D.pt P.W.), 12 Long.hol. 
Way, Milton, Porta mouth PO •• LS. 

DART STATIONERY 
Presents For the Amateur 

QSL CARDS . Personalised 10 your own choice. also 
LOG BOOKS. loose leaf b inder plus 100 printed log 
sheets £2'50, extra packets of 100 sheets £, SO. Cata· 
IOQues available containing complete range of radio 
stationery. price 45p. 

For the D'Xer 
RECEPTION REPORT LETTERS. Professionally 
styled letters prInted in two colours and supplied in 
pads of 100 letters. 

1 pad £1 ' 80 
2+ pads £1 60 each 

EVERY ORDER CARRIES A MONEY BACK 
ASSURANCE IF NOT COMPLETELY SATISFIED 

MAIL ORDERS ONLY PLEASE 
Please send cheQues or P.O. payable to: 

DART STATIONERY 
20 Bromloy Road, LONDON EI7 4PS 

PRINTED CIRCUITS and 
HARDWARE 

Readily available supplies of Constructors' Hardware. 
Printed circuit boards, top Quality for Ind ividual design •. 
Prompt service. Send 2Sp for catalogue from ; 

RAMAR CONSTRUCTOR SERVICES 
Muon. Road, Str.tford .. an .. Avon. Warwick. 

Tel: 4179 

Ihl.ld. 
earphone operation 
aold 

only 17ln. 
coli 81Sembly 

Th, .. n,,,.h'. profession.1 finish 
Aa .&en on BBC1 end BBet TV 
You only need .old.rlng Iron, 
s c rewdri ver, pller l and .nlp. 
Five trenllstor c i rcuit 
Send .tamped •• ddr •••• d 

I I lilt 

£15.95 lIullta. 1.lt.d £20·95 
Pool '1-:11+ £1 ' 37 VAT POlt£I ' 2D+ f;I ' 77VAT 

MINIKITS ELECTRONICS, 
I. CLEVELAND ROAD, 

LONDON, Ell 2AN (Mall ord., only) 

ATTENTION SWLs & DYers superior aerial 
wire 20swg, copper plated. steel core, tough 
pvc inSUlation. 4p per metre +2p per metre 
can. AMTEST, 55 Vauxhall Street, 
Worcester WR3 8PA. 

ENAMELLED COPPER WIRE 
Iwg 1 Ib 80l 40% 20l 
14-18 2 ' 40 I'H ·1. . .. 
20-28 2 45 1·10 '12 .,. 
30-34 2 " 1·70 ·n ·14 

2·15 I H 1'04 ·n 
InclusiY8 of p&p and VAT. 
SAE bring. Catalogue of copper and realstance wire. 
In all covering •. 

THE SCIENTIFIC WIRE COMPANY 
PO 80. 10, London E. lBW 

Reu. Office: 22 Conlng.by Garden., 

SUPERB INSTRUMENT CASES by BazeW, 
manufactured from P .V.c. faced steel. 
Hundreds of people and industrial users 
are choosing the' cases they require from 
our vast range. Competitive prices start at 
a low 90p, chassis punching facilities at 
very competitive prices. 400 models to 
choose from, free literature (stamp· would 
be appreciated) . BAZELLI, Dept No 25, 
St. Wilfrid's, Foundry Lane, Halton, 
Lancaster LA2 6L T . 
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BBC MONITORING SERVICE 1 

OPERATIONAL ASSISTANT 

WORLD SCHEDULES MONITOR 

(£3,525-£4,350 p.a. plus Shift Allowance) 
Duties include checking of voice transmissions, compiling 
schedules, wrltlno listening observations and ensuring that 
language monitors obtain the best possible reception of 
foreign broadcasts. Shift work, including nights, and periodic 
overseas duty involved. 
Applicants must have a keen Interest In broadcasting develop- 
ments outside the U.K. and be able to operate communications 
receivers and other monitoring equipment. Ability to Identify 
the main languages is essential and knowledge of at least 
one foreign language an advantage. Interest in foreign affairs 
desirable, Shortlisted candidates will be required to take 
listening and written tests. 
Based at Caversham near Reading, Berks. 
Please telephone or write immediately, enclosing addressed 
envelope, for application form quoting reference 78.G.1479PW, 
to Appointments Department, BBC, London W1A 1A A. 
Tel: 01-580 4468 Ext. 4619. 

Miscellaneous 

MORSE CODE TUITION AIDS 
A: 1-12 w.D.m. lor omolour fadio oxamlnatlan. Cassette B; 12-24 w.p.m. for proles a lonal o»Bru|naiion proporflllon. Mono by HqM AyslomH avulfablv. Morse Key aid Suirer Unit for sttntilng pieollce. Prices each Cassette (IndudioO booMolo) £4 50. Moras Key and Buzmr C4-M- Pricoa Include postaae etc., Ovnueas Airmail £1 50 ext<a. 

MHEL ELECTRONICS (Daut P.W.). 12 Lonoabo*a Way, MMlon, Portsmouth P04 |L6. 

DART STATIONERY 
Presents For the Amateur 

OSL CARDS Poroon/Ilutd lo your own U'OIM, oloo LOG BOOKS. Looso leal binOar olus 100 piinWI lOB shcoli C2 SO. p.tra cntlcts ol 100 iheeto £1 »«. Cala- loouai availablu coalolnlno comolole ranoa 01 radio stationary, once 4I|>, 
For the D'Xer 

RICSPTIOM REPORT lETTERB. Prolcasronolly slylod letters printed In two colours and aupplmd m Drtdo ol 100 lattflffi. 1 pad £i 80 2^- padsCf W each 
EVERY ORDER CARRIES A MONEY BACK ASSURANCE IF NOT COMPLETELY SATISFIED 

MAIL ORDERS ONLY PLEASE 
Pfaaso send ChtQUts or P.O. payable to; 

DART STATIONERY 
3a Hromlay Road, LONDON BIT «PS 

PRINTED CIRCUITS and 
HARDWARE 

Readily avaJlablc luupltoa of Conalruclon' Mardwara. 
PrJnled circuit hoardi, too Quality lor Individual daalona. 
Prompt sarvlcfl. Sand 25p lor cntaiosuo from; 

RAMAR CONSTRUCTOR SERVICES 
Mason* Road. Slratford-Qii-Avoii, Warwlche 

Books and Publications 

SIMPLIFIED TV REPAIRS. Full repair 
Instructions individual British sets C*1'50, 
rEquest free circuit diagram. Stamp brings 
details unique. TV Publications (Ause PW), 
76 Church Street, Larkhall, Lanarkshire. 

THE END OF COMPUTER CONFUSION; 
what point have we reached—where are 
we going? Read Computer Lib/Dream 
Machine by Ted Nelson. From your Loral 
Computer Store £5-95 or scud £6-45 lo 
Computer Bookshop, Temple House (P), 
43-48 New Street. Birmingham. 

THE DALESFORD SPEAKER BOOK 
by R. F. C. Stephana. 

TWa book la e mual lor the kaen home conttrucloi. Lataat tachnolooy DIY ipaakar daalona. ConUlna lull plain lot Cnflnlta baffla and rafla* daalona lot 10-1C0 watta. olio unuaual canlro-baaa ayatam (or lho«« who want Hl-fl to ba "Hoard and not •oen". £1 19 (£3 20 poat paid. tSOvaraaai). 
VAN KAREN PUBLISHINa 5 SWAN 0TRECT WILM8LOW CNKfttfIRE 

For Sale 

NEW BACK ISSUES of "PRACTICAL WIRE- 
LESS" available 6Sp each post free. Open 
P.O./Cheque returned if not in stock— 
Bell's Television Services, 190 Kings Road, 
Harrogate, N. Yorks. Tel: (0423) 55885. 

SEEN WHISTONS CAT? 5000 odds and 
ends Mechanical/Electrical Cat free. 
WHISTON (Dept. PW), New Mills, Stock- 
port. 

ELECTRONIC KITS—S.A.E, for new cata- 
logue. and clearance list of obsolete kits 
AMTRON UK, 7 Hughenden Road. Hastings, 
Sussex. 

"PRACTICAL WIRELESS" 1934-1978. Over 
700 issues. 1934-1939 weekly. Then monthly. 
£210. WILSON. 54 Chepslow Villas, London 
Wll. 

"RUN YOUR OWN BUSINESS as an extra 
home activity. A genuine opportunity to 
success." Full details on receipt of SAE. 
Industrial Supplies. 102 Parrswood Road, 
Withington, Manchester 20. Dept PW. 

BUILD 
IMS TREASURE TRACER 

MK III Metal Locator 
• Varicao tunino • Brltnln'o bail MlKhO mata) locator kll; • 'Fillad with Faradoy ahlafd, • Spaakarand aarpnona ope«atlon • 4,000 altoady mold • KnocVa down to only 17m, SRrabuUI aaerch coll aatambly Thorouihly profmi«»onm( flniih • Am aven On aBCI and UDC2 TV • You only naad mo»d«ilnp Iron, aciawdrlvor, ollafm and anlpa • Fiva tranalstor clicuil 

Sand mlampad, mddraaaad anvflapa tor Imfeflal 

gr""* £15-95 Built A last ad £2095 PMitl Megi-JtVAT eositt-n+tl TTVAT 
MINIKITB itlCTBONICS, •• CLCVCLAND ROAD, LONDON, Elt IAN (Mill Ofdi. only) 

ATTENTION SWLs & DYers superior aerial 
wire 20swg. copper plated, steel core, lough 
pvc insulation. 4p per metre4-2p per metre 
carr. AMTEST. 55 Vauxhall Street. 
Worcester WR5 BP A. 

ENAMELLED COPPER WIRE 
HOW TO START A BUSINESS. By popular 
demand a fully illustrated manual has now 
been produced, showing, in easy, step by 
step, stages, how to rewind ARMATURES 
& FIELD COILS as used in Vacuum 
Cleaners, Drills and Portable Tools. 
Chapters on taking data, materials 
required, test Instruments required, rewind 
Instructions, charts, etc. How to cost 
Instruction manual £4 00 plus 30p P 4- P. 
CWO. COPPER SUPPLIES, 102 Parrswood 
Road, Withington, Manchester 20. Dept. 
PWA. 

WOULD YOU LIKE to understand comput- 
ing? Send S.A.E. for leaflet of £3-45 for our 
new book "A FAST JNTROOUCTION TO 
COMPUTING" post free. Dept. P.W. Indus- 
trial Training Press, Ringwood Way, Winch- 
more Hill N21 2RA. 

Tapes 

CASSETTE TAPES; C80 six for £1 -60. COO 
four for £1*60, Case and index included. 
VAT paid. Please add 10% postage. West, 
(A2) 56 Frankwell Drive. Coventry CV2 2FB. 

COO MORSE TAPES. Beginners lo 27 wpm. 
£5-50, Radio College, Chorlton Road, Man- 
chesler. 

Wanted 

WANTED: Clean new semiconductors, I.C.'s 
etc. Good prices paid. Hewitts, 52 Barkby 
Road. Syston, Leicester. 

a wo 1 lb So* 4oi 9oi 14-18 2 48 1M 48 •H 20-20 2 45 1 80 82 •58 30-34 2 86 1 *79 -88 •8 35-40 2 •» 1 K 1 84 71 InclusUo ol p&d ond VAT. 
SAE brtnom Oiatoguo ol copcor ond reolmtonco wlfM In all coverlnom. 

THE SCIBNTIF1C WIRE COMPANY PO Box 30, London E4 IBW R«0. Offlc*; 22 Conlno'by Omrdatim, 

SUPERB INSTRUMENT CASES by BazelH. 
manufscturcd from P.V.C, faced steel. 
Hundreds of people and Industrial usera 
arc choosing the cases they require from 
our vast range. Competitive prices start at 
a low 90p, chassis punching faciiities at 
very competitive prices, 400 models to 
choose from, free literature (stamp would 
be appreciated). BAZELLI, Dept No 25, 
St, Wilfrid's. Foundry Lane, Halton, 
Lancaster LA2 6LT. 
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NO LONG WAVE? 
NEWI 100 KHz to Med. Wave Converter, 

built-in antenna. inductive (place near receiver) 
and coax outputs, only £9·70. 

RARE DX UNDER QRMY DIG it OUT from 
whistles and cw with a Tunable Audio Notch 
Filter, speaker amplifier, only £8,90. 

V.L,FY 10-150 KHz Receiver only £10 ·70. 
NEED THE TIME? MSF 60 KHz Receiver, 

built-in antenna. £13·70. or with parts (no 
case or pcb) for sequential YEAR, MONTH, 
DATE, DAY, HOURS, MINUTES, SECONDS 
display, £14·40. 

PROGRAM YOUR OWN tunes on a MUSICAL 
DOORBELL, new jingle every day, just needs 
bell transformer and speaker, £19·50. 
Each easy-assembly kit includes all parts, printed 
circuit, case , postage etc, instructions, money back 
assurance, so SEND off NOW. 

CAMBRIDGE KITS 
45(PK) Old School Lane, Milton, Cambridll" 

OUTSTANDING 2200 HI·FI FM TUNER. 
Latest silicon superhet desif;n, Varlcap 
Tuning, Full Coverage 88-102' MHZ. Ideal 
for Push button/Manual tuning. Supplied. 
Built & Tested with full instructions only 
£9 ' 95 (P&P SOp). GREGG ELECTRONICS, 
86-88 Parchmore Rd, Thornton Heath, 
Surrey. 

Precision 
blnation of 
compressed oxygen or 
mlcronox. A pencil lead 
thin flame size, adjustable to F. Cuts metals, 
welds. brazes and solders gold , sliver. Ideal 
electricians. opticians. dentists. silversmiths. 
ling, jewellery, clockmakers, electronic and computer 
servicing. Up to 30 minutes use on fuel supplied. 
Replacement set of 2 micronox, 1 butane cylinder 
£2.10 + Hp p&p extra. Only £22.50 + £1.35 p&p. Send 
£23.15. Access accepted. 
JOHN DUDLEY & CO. LTD. (Dept. WP10) 
Carolyn Hou ••• Water Road. WembleY'. Middlesex 
(MAIL ORDER,) Tel. 01-435 5(56 

ALFAC etch resist transfers and other 
p.c. board drawing materials available 
from stock. S.A.E. detail". Ramar Construc· 
tor Services, Masons Rd, Stratford on Avon 
CV379NF. 

100 WATT GUITAR/PA/MUSIC 
AMPLIFIER 

With superb treble, ba8l . Overdrive. alimline, 12 month, 
guarantee. Unbeatable offer at £31. Also twin channel 
with .eparate treble/bass per channel £41. Money re-
turned if not obsolutely delighted within 7 days. Allo fuzz 
boxes great sound, robust construction £1 '10 Allo 100 
watt 12 In . Ipeakera £22. SO. 
Alllncluaive of P.P. Send cheque or P.O. to : 

WILLIAMSON AMPLIFICATION 
S2 THORNCLIFFE AVENUE, DUKINFIELD, 

CHESHIRE. TEL: 061·344 5007 

BELLS AND SIRENS 

O "M' DU INDUSTRIAL SIX INCH ",'-----" 
@ BEtklCES >J DJ ' 

SEND CHEQUE, PO. to: 
CWAS ALARM 

11 Denbrook Walk. 
S to 12v D.C. Bradford BD4 OQS 12v D.C. 
SAE for full price list of Professional Burglar Alarm 

EqUipment. 

Ladders 
LADDERS. Varnished 20ft 9in extd., £29'72, 
can. £2·70. Leaflets. Also alloy ext. up to 
62ft 6in. Ladder Centre (W'LS2), Halesfleld 
(I) Telford. Tel: 586644. Callers welcome. 

PLEASE MENTION 
WIRELESS 

WHEN REPLYING TO 
ADVERTISEMENTS 
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NEW FROM CASIO 
Experience has convinced us that for 
quality, reliahility and value for money, 
CASIO are unbeatahle. CASIO have now 
increased their superb range. 

All Casio watches have a calendar display. night illum-
ination, mineral glass and stainless Iteel cases, water 
resistant to 100 feet (except Sports Watches-60 feet) 

3IQR-20B Round. Stopwatch (£31 95) £21-'5 
51QR-11. Round. 6 digits. Selectable 12 or 24 hour 

display (£35 95) £2t'5 
sCQII-IIB SQuare. As above (£4495) £34 '15 
54Q8.158 Luxury version (£49 95) £31·15 

4SCS-22B Chronogra ph. Net. lap and 1 st & 2nd place 
times. 12 or 24 hour display Dual time zone 

(£64' 95) £CI 15 

DRESS WATCHES. SQuare. Stopwatch. Dual time. 
53CS·tIB SQuare (£89 95) £54 15 
53CS·flB Bo"el (£69 -95) £5('5 
53CGS-t7L. Gold PI. Strap (£8.4 95) £61" 5 

All these watches and full details should be available 
In early September. 

NEW LOW COST WATCHES 
From reputable manufacturers With full service backup, 

4 digits 
5 functions 

£9·95 
I dialts 
chronograph 
1/100 second 
net. lap , 1st & 
2nd place 
times 

ALARM WATCH AND ALARM/ 
CHRONO 
Hrs, Mlns ; 
Seca (or 
date) AMI 
PM, Day. 
perpetual 
Calendar 

£29,95 
Alarml 
Chrono 1/100 
second 
stopwatch. 
Lap times. 

£37'50 

AQ-1000 
CALCULATING 
ALARM CLOCK PLUS 
3-WAY STOPWATCH 
Hours. minutes. seconds, amI 
pm 24 hour alarm with sign. 
Stopwatch. Net, Lap and 1 st 
and 2nd place times from 1f10th 
second to 10 hours. Calculator 4 
key memory, %.1 ye., batte,ies. 
+ 20 secs/month. 1 . 2' x 41 
RRP £26'95 

£21·95 

-m. CQ-81 CALCULATING 
ALARM CLOCK PLUS 
2 ALARM/TIMERS 
Two AA batteries last 

large angled display . 
24 hr Alarm, also two 
24 hr AlarmfTimere with 
countdown (one 
clearing. one repeats) . 
Full Memory, Constants 
(tilt ill" 21 x 5". 

£17·95 
Send 25p for our illustrated catalogue 
Price. include VAT and P&P. Send cheque, P.O or 
phone your credit card number to:-

DoptPW 

T'E "'p.".rs t9-2t Fltz,oy Str.et 1'." fL) I Cambridge CB11EH 
Telephone (0223) :ltaH 

DISCOUNT I 
SPEAKERS 
Imp 8 or 15 Cl a •• pp. 

Guarant ••• : 
TITAN 5 y •• r. 

FANE LIFETIME 
OTHERS I year 

ALL PRICES 
INC. VAT 

Prices correct at 26.7.78 

HI-FI TYPES List/Value 
5# FANE SO I Mid or Full ranle Sp. Price 
8" A.F. Model 80 Dual Cone Sp. Price 
8" A.F. Model 83 Dual Cone Sp. Price 
FANE Sii' 808T Dual Cone Sp. Price 
WH'FEDALE L'TON 3XP kit Pr. £60'70 
10" DENTON 2XP KIT Pa;r £39· 15 
10" GLENDALE 3XP KIT £82 ·4<\ 
A.F. FRI 8" SPKR KIT Sp. Price Pair a# FANE MODE ONE KIT Sp. Price Pair 
10" ELAC Model IORM IO-ISw Sp. Price 

Sonic 
Price 
£4·95 
U 95 
"'95 
£l·95 

£4]'95 
n6·95 
U8 ·9S 
£14 ·95 
£1999 u ·as 

CABINETS (TEAK VENEERED) 
80. I or FRI Kin 

Limited Number '6 ·95 ea. 
GROUP/DISCO TYPES 
12" TITAN TI2/45R £15 00 
12" TITAN T12/60A £22 ·50 
12" TITAN Tl2/100A 100w £36'00 
12" CELESTION GI2M £16·50 
12" CELESTION GI2H 30w £22'00 
12" CELESTION G 12/50 50w £25·75 
12" GOODMANS 12 PD Sp. Prke 
12" GOODMANS 12 PG Sp. Price 
12" FANE 'SPECIALlST' P.A. 80 £27 ·95 
12" DISCO 80 09·95 
12" DISCO 100 £31 ·95 
12" GUITAR 80L £27·95 
12" GUll AR 100L £28 95 
12".. .. GUITAR 808 !l8 ·95 
12" FANE CRESCENDO 12A £59·95 
12" FANE 12L £62·95 
12" FANE .. 128ASS £59 · 54 
15" TITAN T 15/60 60w 06 00 
15"TITANT15/7070w 0800 
15"TITAN TI5/100 100w £41 ·00 
15" FANE 'SPECIALIST' BASS 85 £39 ·95 
15".. .. 8ASS 100 £42·00 
15" GOODMANS 15P So. Price 
15" FANE CRESCENDO/l5 £76·89 
15" FANE CRESCENDO BA5S £79·95 
15" .. 15/100LT £74 ·69 :i= .. :: 
18"TITAN T18/100 100w £51'00 
18" GOOD MANS 18P Sp. Price 
18" CELESTION GI8C £53·00 
18" FANE CRESCENDO 18A £106·95 
18" FANE CRESCENDO BASS £94 ·75 
18" .. 'COLOSSUS' 200w £120·75 

PLEASE STATE IMPEDANCE. 
HORN UNITS (Carr.85p) I CELESTION MHIOOO 25w £17·00 
FANE 910 MK II 50w £17·75 

920 100w £62 95 
144 30'50w £7·95 
173 50w £11·75 
jlO4 50 ' 70w £16·95 

HIGH POWER 'CROSS-OVERS' 
FANE HPXIR or HPX2R Carr. 35p £3 ·25 

ADD-ON HIGH FREQUENCY UNITS 
F.A.L. ' Add-on ' Carr. £1 £51·84 
TITAN TIH 70w Carr. £1 £33 ' 00 
TITAN TS2H 100w Carr. £1 £33 00 
TITAN TlH Carr. £1 £39·00 

£10 ·9S 
£1195 
£22·95 
"199 
£16·95 
£1.·95 
nl'95 
£Ia 95 
£ .. ·95 
£1995 
£11'95 
£la'95 I 
£19·95 
£1995 
£41 95 
n995 
U9 ·95 
£1795 
£1'·95 
£19 ·95 
n995 
UI · 50 
0],95 
i51·95 
£51" 
£51·" £n·" £n ·" ua·" 
U9 ' " 
i41 " in·,s 
i59'" 
£7500 

il ·15 

i]5 '" 
a]'9S 
£U ·" 
£16 ," 

EXTRA SPECIAL MAIL ORDER OFFER 
TITAN TA/SOA SOw AMPLIFIER 

HiCh sensitivity 
Multi purpose 
three ind. 
controlled inputs . 
Controls Bass. 
Treble presence. 

Robust, well styled c.omp .1ct cabinet. Black Vynide 
Fascia. £39.95 

PAIR FANE POP 15 12" SPEAKERS 
a:!'I:d £9·95 

SUITABLE TWIN SPEAKER CA81NET £I I ' " 
Also for personal shoppen only 

AMPS, TTABLES, JINGLE MACHINES, 
DISCO CONSOLES, LIGHTING. CABINETS, 
CREDIT TERMS AVAILABLE £10 
Phone orders accepted from Ace •••• a.relay 
c:ard hold.,.... 
403 SAUCHIEHALL STREET 

T.I: 041 332 0700 GLASGOW 
Mail Orders/Export enquiries only ... to 24 New,ate 
Shoppinl Centre. NEWCASTLE. Add £1 carr. on 
Hi-Fi spkrs. or kits . Otherwise add £1 25 (12" Spkr). 

£1 ·50 (15") £2 ' 50 (18") _ _ _ _ ' 
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NO LONG WAVE? 
NEWJ 200 KHz to Med, W«v« Converter, 

bui't-jn antenna, inductive (place near receiver) 
and coax output*, only £V-70. 

RARE DX UNDER QRHT DIG it OUT from 
whi&tles and cvr with a Tunable Audio Notch 
Filter, speaker amplifier, only 90. 

V.L.F7 I0-J50 KHi Receiver only £10 70. 
NEED THE TIME? MSF 60 KHx Receiver. 

bu»lt-in antenna, £12 70, or with parts (no 
die or peb} for sequential YEAR. MONTH, 
DATE. DAY, HOURS. MINUTES, SECONDS 
display, £24-40. 

PROGRAM YOUR OWN tunes on a MUSICAL 
DOORBELL, new jingle every day. just needs 
bell transformer and speaker, £19-50- 
Eoch eajy-ossevnbly k;t inc/udes all parts, pn/Hed 
circuit, cast, postage etc, iostructio/ji, money back 
ossuroace, so SEND off NOW. 

CAMBRIDGE KITS 
45(PK) Old School Lin., Milton, CambridE* 

OUTSTANDING Z200 HI-FI FM TUNER. 
Latest silicon superhet design, Varlcap 
Tuning, Full Coverage 8&-102 MHZ. Ideal 
for Push button/Manual tuning. Supplied 
Built & Tested with full instructions only 
ES-95 (P&P 50p). GREGG ELECTRONICS. 
86-88 Parchmore Rd. Thornton Heath, 
Surrey. 

NEW FROM CASIO 

Experience has convinced us thai for 
quality, rsllabilily and value for money, 
CASIO are unbealable. CASIO have now 
increaied their superb range. 

All C«8io watchas ha*e a calsndai dliolny, mgHl Mlyni- Ination, mlnoral gla*® aad alalnlesa itaal caass, watef raaiilant to 100 feet (except Sporte WotcHee^W fflet) 
3tQR-»BRounfl. Stoowatch (£3195) €25-15 
SIQR-ltB Round. 6 dlglls. Seloctablu 12 or 24 hour display (£35 85) €21 15 
WQS-IIB Square. Aa above (€M 15) £34 « 
M08-I5B Luxuiy version (£48 85) C» IS 
45CS-22B Chronograph. Nel, >90 and Igt 4 2nd place (Imea. 12 or 24 hoar display Dual time zone (£04 -85) £41 K 
DRESS WATCHES. Square. Stopwafch. Dual time. 

MCS-1 IB Square (€68 95) £M » 
5308-1 IB Barrel (£68-85) £54 IS 
53CC8'17L. Gold Pi, Strap (£54 95) €«8 »5 

MICR ;T WE. EH 
ywT 

r/Zs 

ft1-- 

T 

ALFAC etch resist transfers and. other 
p.c. board drawing materials available 
from stock. S-A.E. details. Bamar Construc- 
tor Services, Masons Rd, Stratford on Avon 
CV37 9NF. 

100 WATT CUITAR/PA/MUSIC 
AMPLIFIER 

Wllh aupafb treble, base. Overdrive, alimllne, 12 monthe guarantee. Unbealable offer el £31. Also twin channel with separate IrebfWbasa per channel £41. Money ra- turned If not obsolulely delighted within 7 days. Also <uz< boxes greal sound, rcbuet construction £l-|8 Aleo 1M watt W In. spesksrs £22 M. 
Ad Inclusive of P.P. Send cheque or P.O. lo; 

WfLLlAHSO* AMPLIFICATION 62 THORNCUFFE AVEHUE. DUKfNFJELD, CHESHIRE. TC4.: 061-344 M07 

©BELLS AND SIRENS 
CARTERS SIREN €5 W INDUSTRIAL SIX INCH [rt^n BELL €• 27 !□ Qj i4 PRICES INCLUSIVE. r* -^\ SEND CHEQUE. P O. to: 
CWAS ALARM L^ 

11 Oenbrook Wslk. 
6 to 12V D.C. Bradford BD4 aOS I2v D.C. 
SAE for loll price Del of Profeshlonil fljfgiar Alarm Cqpipment. 

Ladders 
LADDERS, Varnished 20ft Sin extd., £29-72, 
carr. £2-70. Leaflets, Also alloy ext. up to 
62ft 6in. Ladder Centre (W-LS2), Halesfleld 
(I) Tclford, Tel: 586644, Callers welcome. 

All theee wofchee and foil detalla should be available In onrly September. 

NEW LOW COST WATCHES 
From reputable iranufacturets with full service backup. 4 dlglle 

SSSS 5 functions 
£9 95 
B digits chronograph 1/100 second net, lap, l»l & 2nd place llmee 
£19 95 

ALARM WATCH AND ALARM/ 
CHRONO 
His. Mlns; Sect (or date) AM/ PM, Day. perpetual - - - Calendar T ^ =A 
£29-95 iMJssh 
Alarm/ Chrpnol/IM second sloowalcb. Lap times. 
£37-50 

AQ-1M0 
CALCULATING 
ALARM CLOCK PLUS 
3-WAY STOPWATCH 
Hours, minutes, seconds, am/ pm 24 hour alarm with «rgn. Stopwatch. Net, Lao and let and 2nd placa hmee from l/10lh escond lo 10 hours. Calculstor 4 hey memory, %, 1 year batted**, + 20 scca/month. } ' 2| * 4| RRP £26 85 

|Tio6!oi<5. a or ca a 

a«««DO a a a 

£21 95 L  

lO&St CQ-BI CALCULATING 
ALARM CLOCK PLUS 
2 ALARM/TIMERS 
Two AA hatterlee last jJB' for 10,000 hrs (1 year) LCD fl digit clock. large angled display.    24 hr Alarm, also two \-^g£% 94 hr AlBnr/Tlmers with , countdown (on* aeif- Clearing, one repeals) V 
roll Memory, Constants \ v', 1| x 21 x 5". RAP €22 M RRP €22 M 
£17-95 

0-- 

Send 25p for our Mluairateo calalogue Prices Include VAT and PiP. Seoo cheque. P.O or phone your credit card number to;— 

O.DI PW 
TBJffPfJS Camhrido. CB11EH TaUphona HlMl J12M4 

PLEASE MENTION 
PRACTICAL WIRELESS 

WHEN REPLYING TO 
ADVERTISEMENTS 
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DISCOUNT 

SPEAKERS 
Imp 8 or 15(1 a« app. Guarantees: 1 TITAN 5 year* FANG LIF1T1NE OTHERS 1 year 

ALL PRICES 
INC. VAT 

Prices correct s( 76.7 78 
HI-FI TYPES Liu|Value FrieJ 
S" FANE 501 Mid or Full ranee So. Price M-JJ 
0" A.F. Model 80 Dual Cone Sp. Price <5 OS 8" A.F. Model 63 Dual Cone 5p. Price £4-05 FANE B- 60BT Dull Cone Sp. Price £3-OS WH'FEDALF L'TON 3XP hit Pr. £60 70 M3 05 10" DENTON 2XP KIT Pair £3915 £ld ?S 
10" GLENDAtE 3XP KIT £a3-d< A.F. FRI 8" SPKR KIT Sp. Price Pair £I4-»S 
8" FANE MODE ONE KIT Sp. Price Pur £19 «« 10" EtAC Model I0RM lO-ISyr Sp. Price £3 81 
CABINETS (TEAK VENEERED) 
10" x 111" V 91" Suitable for Made I or FR( Kit» and Models BO, 63 or 0O8T Spkn. Limited Number £6-9> ea^ 
GROUP/DISCO TYPES 
IJ-TITAN TISM5R £15 00 £10 « 12" TITAN T)2/d0A 02 50 £12 95 12"TITAN TI2IIO0A lOOw £36-00 £22 M 12"CELESTION GI2M £16-50 £12 99 12" CELE5TION GI2H 30w £22 -00 <l«-05 
12" CELESTION GI2|50 SOw _ £25'75 £l»-91 12" GOODMANS 12 PO Sp. Price £21-95 |2" GOODMANS 12 PG Sp. Price £18 95 12" FANE-SPECIALIST-P.A. 80 £27-95 £16 95 
12" . DISCO 60 £29-95 £19 95 12" " " DISCO 100 £31-95 £21-91 12" .. GUITAR 601 £27-95 *18-95 12" ; , GUITAR I00L £26 95 £19-95 12- .. „ GUITAR 606 £26 9S £19 95 12" FANE CRESCENDO 12A £S9-9S £}l 95 
12" FANE I2L £62-95 £19 91 12" FANE „ 12 BASS £59-54 £19-95 15" TITAN T15/60 60w £26 00 £1795 IS-TITAN tl5;70 7Cw P8 £2 4i!'25 15" TITAN T15/100 IOOw £<1-00 <29-91 
IS" FANE 'SPECIALIST- BASS 65 £39 9S £29 95 15- „ .. BASS 100 £42-00 £11-50 15'GOODMANS ISP So. Price £23-95 15" FANE CRESCENDO/IS £76-69 £51-95 15" FANE CRESCENDO BASS £79-95 £1195 
15- „ IS/I00LT £74-69 £11-95 IS' ,. 15/160 I60w £99-75 £72-95 15" „ .. COLOSSUS 200" £1 13-40 £72-91 ie-TlTANTIS/100 100" £51-00 £18-91 16" GOODMANS IBP Sp. Price £19-91 IB" CELESTION 0160 £53-00 £4191 16" FANE CRESCENDO I6A £106-95 £72-91 18" FANE CRESCENDO BASS £94-75 £59-91 
16" .. 'COLOSSUS'200" £120-75 £75 00 

PLEASE STATE IMPEDANCE, 
HORN UNITS (Carr. sspi 
CELESTION MH1000 25" £17-00 £11'" FANE 910 MK 11 50" £17-75 £10-99 

„ 920 100" £62 95 £44-50 |4« 30-50" £7-95 £4-95 73 50" £11-75 £7-95 ^ (104 50-70" £16-95 5I0-9S 
HIGH POWER 'CROSS-OVERS' 
FANE HPXIR or HPX2R Carr. 35p £125 £1-15 
ADD-ON HIGH FREQUENCY UNITS 
F.A.L, rAdd-on'Carr. £1 £51-84 £15-95 TITAN TIH 70" Carr. £1 £33 00 03 91 
TITAN TS2H 100" Carr, £1 £33 00 £23 95 TITAN TIH Carr. £1 £39-00 £34-95 

EXTRA SPECIAL MAIL ORDER OFFER 
TITAN TA/SOA 50W AMPLIFIER 

M'th 
f^*"! I'V Mutti puroos® 
■CflGaMlgfl concroilcd' 

ConrrGh Treble pre»enc«. 
Robust, well styled compact Cabinet- Black Vynide covered. Attractive Brack/Silver Fascia. 12 month* Guarantaa. C»rr £1 '•* 
PAIR FANE POP IS 12' SPEAKERS 
Suitable for use with above when wired /Q. OC in series and housed in leeled cabinet SUITABLE TWIN SPEAKER CABINET tl MS 

AI»o for penonaf ahoppera only 
AMPS, TTABLES, J1NGU MACHINES. 
DISCO CONSOLES, LIGHTING, CABINETS. 
CREDIT TERMS AVAILABLE £20 
Phon* ord*rB ace«pt«d from Aec«aa 4 Barclay card hotdefi. 
403 SAUCHIEHALL STRfET fllflSGOW 

Tel: 041 331 0700 
Mail Orders/Enpon enquiries only ... to 24 Newiate Shoppinf Centre, NEWCASTLE. Add £] carr. on Hi-Fi spkrs. or kits. Ochorwue add £] 25 (12 Spkr). | £1 SO (IS") a'50 (16") 1 

www.americanradiohistory.com



WATFORD ELECTRONICS 
TRANSISTOIIS 

fl 

33/35, CARDIFF ROAD, WA TFORD, HERTS, ENGLAND 
MAIL ORDER, CALLERS WELCOME. Tel. Watford 40588/9 

AC107' 
ACI17· 
AC'25· 
ACI2I' 
ACI27' 
AC128' 
ACICI' 
AC141K' 

I\LL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. 
ORDERS DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: 

AC142· 
ACIC2K' 
ACHI' 

CASH/CHEQUE/P.O .• OR BANKERS DRAFT WITH ORDER. GOVERNMfNT 
AND EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED. 
TRADI AND EXPORT INQUIRY WELCOME. P & P ADD 30p' TO ALL 
ORDERS UNDER £10 ·00. OVERSEAS ORDERS POSTAGE AT COST, 

AC187' 
AC188' 
ACYI7 
ACYIB 
ACY19 

V AT :rtt:: ACY20 
ACY21 
ACY22 to devlc •• marked·. To the r •• t add 12i%. w •• tock many mor.nem •. lt p .. ya to vl,lt u •. w •• r. Iltu •• ed behind W.ttord 

Football Ground. Ne.r.,t Underground/Br. Rail St.tlon: W.t'ord Hlah 8t, •• t. 
Open Monday to Saturday, •. m.-I p.m. Ampl, Fr •• Ca, Parklnu IpaCI avallabl •. 

ACY28 
ACYl9 
ACY40 
ACY41 

POLYE8TER CAPACITORS: Axial lead type. (Value_ are In ,ut). 
4OOV: 0'001. 0'0015.0'0022.0'0033 'p; 0 ' 0047. 0 ·0068.0 ' 01. 0'015.0 ' 018 'p; 0'022. 
0'033. lOp; 0'047,0'068. lCp ; 0'1. Up; 0·15 0'22. Up; 0·33. 0·47 Hp; 0·18 4Sp. 
IIOV: 0'038, 0·15, 0'2211p; 0 '33, 0·.7I1p; 0 ' 18. 1 0 22p; I 5 Z'p, 2 ·2 Up; 4 731p. 
DUIIILlER : IOOOV: 0 ·01 . 0'015 2IIp; 0 ·022 2Zp; 0·047 28p; 0·1 38p; 0'4153p; 1 ·0 175p. 

ACY4. 
Ao148' 
AOIII' 
AOl82' 
AFI06 

POLYESTER RADIAL LEAD (Valu .. In ZstV, I FEED THROUGH 
0'01, o·on. 0'022, 0·027 Sp; 0'033, 0 ·047, 0 ' 088, 0'1 7p; 0'15 CAPACITORS 
Ip; 0·22,O·33Itp; 0'4714p; O'88l8p; 1·0 Up; 1'0 ap 2·2 31p lOOOpF/3!1OV Ip 

AF1U· 
AFIIO' 
AFIII' 
AFI17' 

ELECTROLYTIC CAPACITORS: AxI.llead Iype (Value. arelnI'F). AFIIS' 
AF121' 

SOOv: 10 .. Op i 47 Up; 250v: 100 ISp: 13v: 0 -47, 1 ' 0, 1· 5. 2'2, 2'5, 3'3, .. 7. 6'8, 8,10, 

Oil:,' io:li. 'ffo: 
AF124· 
AF125* 

up; 1000, 4.p; ZSV: 10, 22, 47, 5p ; 80, lOO. 160, Ip; 220. 250.l3p; '70,640, Z5p; 1000, 
27p; 1500. 3Op; 2200. 41p; 3300. 51p; 4700. 64p; IIV: 10. 40, 47, S8. 7p , lOO, 125, lp, 
470. lip; 1000. 1500, 20p; 2200. 34p; 10V, 4, 100. Ip; 640 \Gp; 1000, Up. 
TAG-END TYPE: 70V: 2000, lip; 4700,1211>; stV: '0.000 ZC5p; 3000 75p; COY, 
2500 ISp' IS 000 450p' 25V' 4700 4Ip' 2000 37p; COY: 2000+2000, .5p 

AFI20 
AF127· 
AFI3.· 
AF178' 
AFIIO' 
AFI80' 

TANTALUM BEAD CAPACITORS POTENTIOM£TERS (AB or EGEN ) 
W 

AF238' 
AFZII 

3SV, 0'22, 0 33. 0·.7, 0 ·6S. 1'0. Carbon Track, 0 ·25W LoO & 0'5 AfZI2 
2' 21'F, 3 3. 4'7, 6 ·8. 25V: 1 ' 5. 10. 20V: Linear value. ASY2B' 

I3p each. 10V: 33, 500 n, , K & 2K (UN ONL V) SI"ole 27 p 
p 
p 
p 

ASY27' 
IV: 22JJ.F. 41 , 88. :SV: 100jJ.F 20p each. SKO-2MO Ilngle 08ng Z7 ASYBO" 
10V: 30p. IIV : 47. 40p SKO-2MO alngle gang DIP .wltch 10 ASY7s' 

SKO-2MU dual gang stereo 10 
MYLAR FILM CAPACITORS BCI07' 

SLlDER POTENTIOMETERS l00V: 0 ' 00'.0'002. 0 ·005. SP BCI07B· 
BCIOS· 0 ' 015.0 '02. 0'03.0 ' 04. 0·05. O'058uf 7p O' 2SW log and IInu.r values SOmm track 
BCIOSB· 0'15. 0·2 Ip. 50V: lip 5KO-500KO ,Ingle gang TO p 

p 
p 

BCI08C' 
CERAMIC CAPACITORS SOY. 

10KO-500Kn Dual gang •• 
BCI08 Self·Stlck graduated Alum . Bezels 22 BCI08S· Range: 0 Spf to 10nF Jp PRESET POTENTIOMETERS 15nF. 22nF, 33nF. 47nF. ,fp. 100nF Ip o lW !IOn- 2'2M MinI. Vert. & liorlz . I p 

p 
p 

BCI08C' 
SCI13 

POLYSTYRENE CAPACITORS: o 25W fno0-3 ·3MO Horlz.} larg., 11 
10pF,o InF. Ip. 1 5nF to 47nF. Up. 0'25W 2S00 .... · 7MO Vert. 10 BCII4 

SCI18 
SILVER MICA (OF) 

3 ' 3.47.1 '8.10,12.18. S-oEC 325p· 
22,27,33.47,50,68,75. 
B2. B5. lOO. 120, 150. T-oEC 425p· 
200, 250 Bp each. U·oEC 'A' 450p· 
300. 330. 3110. 3110. !lOO & 
S20pF Up each. u-oEC 'B' .ISp· 
1000. 22000F 20p •• ch 
JACKSONS VARIAIlLE CAPS . 
Dielectric o 2 365pF with .Iow 
lOO/3000F 140p motion Drive S25p 
!IOOpF Il5p 00 208/H6 Z.Sp 
e:1 Ball Drive with .Iow 
4511/oAF USp· drive J25p 
Dial Drive 4103 C804- 50F; 10 ; 15; 20; 
6:1 /38:1 nop SOOF 17Sp* 
Orum 54mm 30p- 100, 150pF 2t5p' 
0·1-3890F 245p 'L' 3,3100F 4Up 
00 2 3850F 2l5p oo-3'250F 4300 
CERAMIC TRIMMER 
CAPACITORS CRYSTALS 
2-7pF; '-150F; 6-25pF; 100KHz :liSp 
8-30pf 20p 455KH, liSp 
MINIATURE TYPE , 1MHz SZ3p 

"80MH, :lI5p 3-IOoF; 
3-30oF; 2Zp 1·6MH, U5p 
0-25pF; 85pf; 880F 30p 3 ' 2768MHz 323p 
COMPRESSION "OMHz 323p 

"032MHz 323p 3-400F; 10-80of ZZp 
25-200pf Up 4 ' 433BI9M 135p 
l00-5000f 1250pF CSP 5 ' OMHz 355p 
AUDIBLE Warning: 8 '083333M Z75p 
Buzzers 6Vor 12V ISp- 18MHz 3.5p 

TRANSFORMERS- (Main" Prim. 220-240V) 
S.Q-8V lOOmA .0P S-0-BV"5A 34Sp+ 
8-o-8V 15mA ISp O-180·18V HA 
12-Q.12'o' loomA lip 37.p+ 
Q.12 Q.12V lSOmA l4.p 8-Q.9V 2A Jl5p+ 
0 ·6 0-6V 280mA l50p 12-0-12V 2A 320p+ 
2 x 4·SV O·SA 21Op+ 30· 25- 20.Q-20-
12-0-12V 0 5A ZlOp+ 25-30 2A C.7p+ 
0-120-120'SA ZIOp+ 0-6 0-6V 6'o'A 240p 
15-0-15V 0'5A Z80p+ 
24-Q.24V O,SA ZlOp+ uPurbec::k lt 

O.Q.8'o' 'A Z7Sp + Tran.form.r 7551 12-0-12'0' I A 275p+ 
0-12 0-12V I A ZlSp+ 250-.0--250; 12 ·9--0-
30-Z4-20-15-12.Q I A 12'9; 6 ·3V .Up 
Multi tappings 380p+ (p & p add 75p) 
3Q.24-20-1 5-1 2-0 lT44 4Zp 2A multi tap CUp+,,' 

L T700 Min. O /P Prl. 15·0-15V I A 275p+ 1·2K. Soc. 3 2 Cl 4Zp 18·0·1BV I A USp+ 
30·Q.30V I A 315p+ MOT Min. O /P Prl 
2O.Q-20 2A 340p+ 1·2K. Sec. 8 n 38p 

OENCO COILS BOA Valve Base ZSp 
Dual Purpo8e 'OP' 1I0T2 Hp VALVE TYPE RFC 5 chokes tip Renge 1-5 a,Y,R,W RFC 7(19mH) Hp Up , FT 13/1 . /1 5/16 6-7 B.Y, R. 7Sp 

1-5 Green Up 17 lip 
'T' Type (Trnl. tun- 1FT 18/1 ' 6 or 465 19p 
InO) TOCl lip 
Rng. 1-5 B. Y. R. W . MW5FR Up 

.2p MW/lW 5FR 103p 

86 

ReSISTORS-Erl. mak. 6Yo carbon BC11S 
BCI17 Miniature High StalllJlty, Low Noi .. BCllS RANGE V.1. 1-88 100+ BC119' 0 ·25W 2·20-.·7M E24 1 ' 5p Ip BCI3C Q'5W 2'20-4 ' 7M EI2 2p 

IW 2'20 -IOM EI2 5p 
2% Metal Film 100-1M Ip 
1% 0 ' 5W 510-1 M E24 lOp 

HEAT SINKS' T05 85°C 
T092 9p Silicon Grel!tle 
T05 12p 5ml. Tub 
TOll 12p 20ml. Syringe 

1 ·5p 
4p 
Cp 
Bp 

ZO .. 
125 

p 
p 

BCI31 
BCI30 
BCI37 
BC140' 
BC142" 
BCI43' 
BCI47 
BCI47B 
BC1.S 
BCI48B T0220 22p 

Insulation Kit for T03, T03 22p BC148C 
SCI48 TOoe 2Zp TOOl or T0220 3p KI BC149C 
BCI03 

SMOKE BCI .. EARrHONES I FIGARO GAS and 
Magnetic 
2'5mm lip SI2 0 
3'5mm lip SI3 Clip .. e 

r 
h 
p 

BCI57 
BCIOI 
BCI58 

Cry.tal Up Socket. for above U BCI!IO' 

LINEAR IC'S 
702 75 
708C B pin 35 
723· 14 pin 41 
741- 8 pin 12 
747C 14 pin 7t 
74SC 8 pin 31 
753 B pin UI 
810 1St 
AY-l.Q212 110 
AY-I -1313A 180 
AY-I-1320 tu 
AY-I-5050 2CI 
AY-'-5051 145 
AY-I-S721 /8 lIS 
AY..a-8500- 4SO 
AY-3-8710- ISO 
AY-5-122"A·aO 
AY-S-1230- C!IO 
AY-5-131e HO 
AY-5-1317A 130 
AY-5-3500· 510 
AY-5-3S07- 415 
AY·5-4007 ISO 
AY-5-8'OO 735 
CA3011' 12 
CA3014- 137 
CA3018" .. 
CA3020 nl 
CA3023 no 
CA3028A' 10 
CAJ035 240 
CA3038 110 
CA3043 1t0 
CA304S 140 
CA3046 71 
CA30.8 2110 
CA3075 175 
CA3080E' 10 
CA3061 110 
CA3088E 210 
CA30110AO 310 
CA3123 ZOO 
CA3130' '5 
CA3 .. 0 12 
ICl710S· '7' ICL7107- .75 
ICL0038CC' 370 

ICM7205-
LM300H 
LM30lA 
LM304 
LM30ST 
LM31BH 
LM31BS 
LM324A 
LM338 
LM348 
LM378 
LM380 
lM38IN 
LM381AN 
LM382 
LM3800' 
LM3aOaN-
LM3a11-
LM732 
M252AA.-
M253AA-
MC883 
MC724' 
MCI303 
MCI304P 
MCI310P 
MCI312PO 
MC1458P· 
MCI495 
MCI48GL 
MC17I0CG 
MC3340P 
MC33!1OP 
MC3401 
MEM7!1O 
MFC4000B 
MFC6040' 
MK50302' 
MK5OJaa* 
NE350 
NES43K 
NE544 
NES55' 
NE550oS' 
NE5IO' 
NE5&l· 
NEM2S-
NES85A-

1151 
170 sa 
240 
110 
HI 
.. I 
7t 
80 

no 
375 
11 

141 
2 .. 
US 

11 
7t 

US 
125 
7st 
711 
271 
111 .. 
211 
171 
III 
10 

315 
12 
7t 

1st no 
70 

208 .1 
17 

.10 

.25 
III 
210 
115 
zt eo m 

31' CIO 
120 

NE 588- 110 
NE 587V· no 
NE 571 4SI 
R AM2102-2· 170 
R C4'300 tao 
R OM2!13' 7" 
5 G3402' In 
SL 4'4A Z70 
Sl 437A 110 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
S 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
U 
Z 
Z 
I 

N72710· Q 
N72733' tal 
N7!1OO3N 211 
N76013N 140 
N7!1013NO 120 
N7!1023N 141 
N7!1023No 120 
N7!103.lN 211 
N78118N 211 
N78227N 111 
AA080 110 
AAe21 AXI 2Z8 
AAI81A 1S5 
AAU!IO 300 
AolOO 110 
Ao1l0 171 
BAI20S 7t 
SA640 211 
BA6400 ut 
BA0600 
SA041·AI2/ 
XI or BXII 150 
BAIS' 110 
BA!IOO to 
BA810S 105 
BA820 70 
BA9200 280 
CA2700 220 
CA270S0 110 
OAI022 SIS 
oA2020 H. 
L081 CP' 52 
L082CP' H 
L084CP· no 
AAI70 III 
N.14 105 
N424E n. 
N425E' 375 

P BCI87A 
23 BCI68C 12 
ss BCI68C 10 
11 BC170 t7 
11 BCI71 11 
11 BCH2 It 
11 BC173 12 
ZC BC171· IS 
31 BCH8· 14 
ZC BCHO' IC 
II BCII? I 
11 BCI13 I 
20 BCI&4 • ZO BCI02L 10 
ss SCI8-1L 10 
40 BCI&4L 10 ... BC188 21 ... BC187' 2. 
ss BC212 • co BC212l 11 
co SC213 • 71 BC213L 11 .. BC214 I 
SI BC21.K IC 
SI BC214L 10 
10 BC307B 14 
42 BC308 13 
42 BC327 15 
7t BC328 13 
Z5 BC3J8 12 
Z5 BC .. ,' 30 
IS aC4SI· so 
ZI BC647 11 
15 SC548 11 
Cl BC549C 11 
II BC557 13 
11 BC558 12 
IS BC558 It 
It BCY30" 17 
IS BCY34' n 
70 BCY38· 10 
70 BCY40' l' 01 BCY42 Cl 
42 BCY43 75 

128 IICY50 2Z 
III zz 

40 BCY70· IS cs BCY71· IS 
15 SCY72' 11 
IS SCY71' 211 • SCZIO 145 
10 BCZll 14, 
I Bo'12 " IZ BOIlS' 12 

12 Bo121 IS • Sol23 '1 n Bol24' III 12 B0131' SI n B0132· n 1. BOI33' 43 l' SOl35' 38 11 B013I' n IS B0137' 38 
It B0131' 31 
11 Bo138' 38 
11 S0140' U 
20 BOIC2' SI 
I' BOl44' 11. 
III B0145' III 
21 Bo181' 11 
U B020S' 110 
25 S0222 10 
7 B0378' 15 

10 IID43C C2 
7 BOO17· 15 

10 Bo195A' 7. 
10 B08geA· 71 

I BOVII 220 
10 BoYH· III 
14 BOY!IO· 110 
14 BoYII' III 
t. BFIIO' 112 
11 BFI54' 2S 
11 BFI58 28 
27 BFI!IO 30 

TTL 74* (TEXAS) 
7'00 13 7'74 21 
7COI 13 7470 31 
7402 14 7471 38 
7403 tC 7480 .. 
7404 14 7481 11 
7405 11 7482 18 
740S 38 1483 7Z 
7407 38 7484 .. 
7408 17 7488 101 
7.ot 17 7481 II 
7410 IS 7488 210 
7411 20 74110 IS 
7412 17 7491 7S 
7413 30 7482 It 
7414 51 7483 32 
7410 SO 7494 7. 
7417 30 7485 IS 
7420 11 7491 57 
7421 a 7497 III 
7422 Z4 74100 III 
7.23 27 U104 .1 
7425 27 74105 IZ 
7428 31 74107 zt 
7427 21 74108 .. 
742' 31 74110 SC 
7430 17 74111 18 
7432 25 7.112 .. 
7433 .. 74118 11. 
7437 30 74118 13 
7438 3S 74119 111 
1440 17 7.120 115 
7 .. 1 74 74121 25 
7442 11 74122 .. 
7443 115 74123 .. 
74 .. 112 74125 31 
74.5 IC 74126 57 
7448 IC 7'128 74 
7447 IZ 74132 73 
7". SI 74141 58 
74110 17 741'2 211 
7451 17 74143 314 
7C53 17 7C,44 31C 
7454 17 7.146 IS 
74110 17 7.1.7 175 
7470 a 74148 101 
7472 Z5 14150 " 7473 32 74151 M 

p p p p 
BF161 80 MPSA55 Z4 TIP3055' 52 2N2160* 105 BFI67 25 MPSA50 Z4 TIS43 3. 2N2217· 41 BF173- Z5 MPSA70 3C TIS" 45 2N2218A· 31 
BF177* ZC MPSU02 11 TIS.5 45 2N2219A* Z2 
BF178* Z5 MPSU05 41 TIS46 cs 2N222QA· 21 
BF17a* 30 MPSU06 54 TIS47 50 2N2221A Z3 
BFlSO' ZO MPSUS2 15 TIS'8 so 2N2222A· ZO 
BF181' 30 MPSU5S 53 TIS.8 50 2N2303· '5 
BF'82' 30 MPSU58 50 TIS50 47 2N2388' ZI 
SF183* at MPUI31' 3t TIS80 C5 2N23IOA· 11 
BF184* 30 OC23· 1110 TISI2 41 2N2483* Z. 
Sfl94 10 OC25' 120 TIS74 C7 2N24U· 38 
BFI85 10 OC21' 150 TISIIO 11 2N2e"6* 
Bf18S 10 OC28' It TIS81 2Z 2N2784 SI 
SFI97 10 OC28· 160 ZTXI07 It 2N2904* 22 
BFI96 11 OC35· '0 ZTXIOS 11 2N2905A· 21 
BF189 I' OC38· " ZTXlot 11 2N2908' 11 
BF200· 28 OC41· 41 ZTX212 ZI 2N2907* zt 
BF22.A I' OC42' 32 ZTX300 13 2N21107A' 22 
SF2.4 Z4 OC43' 55 ZTX301 11 2N2926G la 
BF244B so OC4.' 31 ZTX302 1I 2N3011* 24 
BF2st1· so 20 ZTX303 Z1 2N3053* zt 
BF251* ZI OC'O· a ZTX304 Z4 2NJOS4· 41 
Bf258' 28 OC70' It ZTX311 17 2N3055· 55 
BF2S8' 10 OC7l' 25 ZTX31C 24 2N3108 31 
SF338 30 OC72' SO ZTX320 JO 2N3442' 131 
SF384 2Z OC74· C5 ZTX326 CO 2N3563 zo 
BF59' 40 CS ZTX3.1 20 2N3614* 1 .. 
BF595 11 OC7S· 38 ZTX500 13 2N3t515* U5 
BFR38 as ocn· 71 ZTX50, .. 2N3653 , 24 

OC78' 7. ZTX502 U 2N3702 10 BFR40 U OCSlo' a ZTX803 11 2N3703 11 BFR41 ZI OC820' 4' ZTX!I04 U 2N3704 1'. BFR78 21 OC83' .. ZTX531 Z5 2N3705 t1 BFR80 21 
SFR81 28 OCS4' .. ZTX550 ZI 2N370S 11 

OC'22' .. 40250- 15 2N3707 10 BFR88 101 OCI23' 41 40251* .7 2N37OS It 
BfX28' 21 OC139' IS 4DJ1'* 50 2N3708 10 BfXU· 24 OC140· II 40313* 125 2N3710 11 
SfX8S' Z4 OC1.I' 1$ 40315- ss 2N3711 10 
BFX81' 21 OCHO' 40 4031e* IS 2N3772' 170 
BFX87' 23 OC17I' 40 4G317* 52 2N3773· 211 
BFX88' Z4 OC200· Cl 40318' 71 2N3819 U 
BFY18· 58 OC2O·1· 7' 40320· st 2N3820 Sf 
BFY50' 20 OC202 '5 40323" eo 2N3823' It 
BFYSI' ZO OC203' 15 40324"' '5 2N3824'" 70 
BFYB2· 20 OC204' 1$ 40326' 12 2N3866- .. 
BFY53· ZI SJE!I039' t5 403:Z7· IZ 2N3903 11 
BFY55' 4S TIP29 4S 40347* 10 2N3804 tl 
BFY64' 40 TIP28A .. 40348* 101 2N3905 11 
BFY71· 20 TIP29B 11 40360'" n 2N3906 17 
BlY83' .110 TIP28C 10 40361· cs 2N4037* 52 
BSX20· 11 TIP30 47 40312' 41 2N4041' 11 
BSX2S' 7. TIP30A C7 "0408- IS 2N4058· 1'1 
BSX28' 41 TIP308 .. 40401- 50 2N4061 n 
BSX71' " TIPJOC II "'OS' 7S 2N4002 13 
BsnOA 25 TIP3'· co 40411* as 2N40&4· ItO 
BUIOS' 141 TIP3IA' Cl ... 12· 13 2N4069 41 
BU205 110 TlP31B' CO 404("" IS 2N4238 1" 
BU208 22. TIP3IC' IS 40584'" 11 2N.Z88 21 
E421 " TIP32* .1 400U' 10 2N4289 20 
M08oo1 III TIP32A' 41 40603' IS 2N4427· 75 
MEI120 U TIP32S· 7t "083a" III 2N4859 11 
ME4102 It TlP32C· 70 40873" Cl 2N4822' M 
ME!IOO2 14 TIP33' .. 2Nat7' 21 2N5135 42 
MJ.OO· to TIP33A' 11 2NS08· " 2N5l38 42 
MJC81' 110 TIP33B' 10. 2N6gg- 31 2N5138 10 
MJ2855' " TIP33C' 101 2N700A* I. 2N5H2 ZC 
MJE340' Cl TIP34' IS 2N707' 10 2N5178 e; 
MJE370' " TIP34A* 1$ 2N708' 11 2NSISO " MJE37f' ID TIP34B' 118 2Na1"'" az 2N5181 , 
MJE820' cs TIP34C' 110 2NalS* 21 2N530S 
MJE521· IS TIP35· 211 2NIUB* 30 2NS457 • MJE2H5* TIP35A' zu 2N92Q· 51 2N5458 I. 

III TIP35B' Z40 2NI,31' 22 2NS458 32 
MJE3050'1' TIP38C' 270 2N1132· 2Z 2N5485 3Z 
MPFI02 10 TIPJO' HI 2N1303- 110 2N5642* 750 
MPfl03 SI T1P30 ... * 115 2N1304* 110 2N5777 It 
MPFI04 SI TIP38B* 300 2N130S' a 2N8027 
MPFI05 SI TIP3SC' UI 2NI306' 35 2N6109 45 
MPFloe sa TIP41"'- 13 2N1307* 11 3NI28 11 
MPFI07 11 TlP4IS' n 2N1308- 41 3N140 15 
MPS3804 .1 TIP42Aa &4 2N1813" 23 Matched 
MPSAOS Z4 T IP42B' 12 2N1670· 158 Pair 
MPSA0824 TIP2855, 13 2N1011B* It' 11p extra 

74153 14 74lS47 10 40' 2 11 4081 SI 4502 lit 
74154 18 73 .. 4013 4Z 4067 310 4503 III 
7.155 53 74 .1 40" .. 4068 2Z .506 11 
7.158 10 75 Cl 4015 18 .068 ZO .1107 " 74167 87 83 115 4011 C5 C070 32 4508 HI 
74159 210 gO .. COH .. 4071 21 4510 .. 741110 IZ ge III 4018 11 4072 21 4511 1st 74181 n 107 u 4018 41 4073 21 4812 .. 74182 n '32 IS 4020 ft 407! zs 4513 ZOI 74113 H 138 15 C021 .1 4071 IS 4514 H5 74184 105 151 .. 4022 80 4077 .. 4015 Pt 74185 105 153 7. 4023 20 C078 21 451. It, 741811 11. 155 11 4024 11 .081 10 4517 311 74107 20 158 9t C025 I. 4082 2t 451S 102 74170 230 4028 110 
74172 121 151 71 4015 74 4518 SI 
74H3 no 158 It 4027 41 4086 n 4520 UI 
74174 17 lOO 12. 4028 11 4OS8 I ... 4521 21>1 

ISI 9t 4028 .. 4522 1ft 74HO 17 4030 .. 4093 15 
7.HI 7S 162 13. C03I ZOS 4084 110 4521 U2 
74177 71 '53 113 C032 100 4088 105 4S28 .. 
741110 15 164 114 4033 145 4ot7 372 4528 111 
74181 115 H4 108 4034 lit Cot8 110 4530 
74182 110 175 110 4035 111 4008 US .531 115 
74164 US 181 311 4031 S2I 41110 lot 4532 117 
74185 131 190 140 4037 110 4181 lot .534 711 
74188 275 191 140 C038 101 '102 10. .530 310 
741110 115 192 130 4038 320 CII3 lot 4538 III 
7418' 105 183 130 4040 101 4H4 110 C538 111 
14182 105 19B 100 4041 11 4175 .. 4541 101 
74183 105 221 11 4042 75 4184 101 4543 171 
74184 US 241 Z3I 4043 .. 440S no 4548 ut 
74185 IS 296 115 4044 '1 440t 721 4553 U. 
74181 .. 388 11 .045 145 4410 721 4554 152 
7'197 15 Complete 4040 nl 4412F 1150 .558 71 

1st LS range 4047 '7 
.. 12V I- .557 411 

available 4048 It 4CI5F 715 4551 117 
4048 4' 4415V 785 '558 III 

74LS* CMOS* '050 41 4418 a. 
45110 201 4422 M' 

74LSoo 11 4000 t5 4051 72 4433 IZ2S 4511 IS 
01 I. 4001 17 4062 73 4435 liS 4582 53S 
02 20 4002 n 4053 72 4440 1275 • 558 U • 
04 211 4006 105 400. 110 C.50 m 4588 I" 
10 211 4007 11 4055 12. .451 m 45" 
13 31 4006 17 '057 zno 4452 4572 
14 75 400t so 4058 c .. .. IIOF liS 4510 I 
27 a 4010 so 4060 .. 4480V szs 4581 I 

'2 80 4011 11 4063 1t0 4501 " 4585 I 
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WATFORD ELECTRONICS 
33/35. CARDIFF ROAD. WATFORD, HERTS. ENGLAND 

MAIL ORDER, CALLERS WEI COME. Tel. Watford 40568/9 
ALL DEVICES BRAND HfW, FULL SPEC. AND FULLY GUARANTEED. ORDERS DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS; CASH/CHEQUE/P.O.t OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY WELCOME. PAP ADD 30p* TO ALL ORDERS UNDER C1Q 00. OVERSEAS ORDERS POSTAGE AT COST. 
\g JET E*oor1 orrf«r» no VAT. Appllcsblolo U.K. Cuatomoro only. Un|M« V #4 I atotail olharwlao, all prico* •>« «x<IubIv« of VAT. Ploiiso add 

to davlcM maihad *. To ttia rail add W« ilotK many mor« Kama. It piya to vlalt u>. Wa ar« atlualad bahlnd Watford 
FoolbaU Ground. Naaraal Undtrground/Bf. Rail Station: Wattord Hloh Btraat. Opan Monday to Saturday • a.in,-S p.m. Ampla Fraa Car Pnrhlno apaca mvallabla. 
POLYESTER CAPACITORS: Anlol land lypa. (VaIubb ara In pf). 490V: 0 001.0 0010, O-OOM. 0 0013 «p: 0 0047, 0 (X>«8. 0 01, 0 OlS. Q Ott «p: 0 022. 0 033. TOp: 0 047. 0 008, t4p; 0-1. tip; 0-15 0 22. 2?n; Q*33. 0 47 Wp: 0 80 1MV: O-fWO. 0 15, 0 22 Hp: OH.O 47 ftp: 0 0B, 1 0 27p; 1 9 2fp; 2 ? I2p; 4 7 3Bp. DUBILIER; IQMViO 01, 0 019 20p: 0 W2 22p; 0 047 26p; 0 1 Mp; 0 47 Wp; 1 017Sp. 
POLYESTER RADIAL LEAD (Valuaa In ^l). JMV. FEED THROUGH 
0 01, 0 Oil 0 022, 0 027 Sp: 0 031, 0 0*7. 0 MS, 0 1 7p; 0 19 CAPACITORS Bp;<V22,0-31 lOp; 0'47l4p;0 M 18p; 1 0 >2p; 1 0 2Bp 2 2 31p t0Q0pF/3MV ip 
ELECTROLYTIC CAPACITORS: Axial load typu (Valuoo «ro InpF). 
900v: 10 40p| 47 Mpj 2S0v; ll» BSp: fl3v: 0 47, 10. I S. 2-2, 2-5. 3-3. 4 7, 9 6, 8.10. 19.22, Bp I 47. 32. 50,11 p; 93, 100, 27p; 51V : 1 0, 7p; 50. 100.220 25p I Mp : 2200. Hp? 40V: 22, aU.F, fpi 100. 12pr 3300. B2p| 4700. «4p; MV: 10. 33. Jp < 330.470, SJP! 1000, 4Bp: 25V: 10, 22. 47. Bp; 80, 100. 160. id? 220. ft5. IJp! 470, 040 25p; 1000, 27p; 1500, Mp| 2200. 41 p; 3300. 5Bp; 4700. 84p| 1«V: 10. 40, 47, 68, 7p ; 100. 125. Ip; 

2500, Blp; 15.000, 45ap; 2SV: 4 
TANTALUM BEAD CAPACITORS 3JV: 0.1<.f, 0<22, 0 33, 0 47. 0 80. 10. 2 2riF. 3 3. 4 7. 8 0. 25V: 15. 10. 20V: 1 JnF ISO aach. 10V j 22wF. 33, 6V: t?pf. 47, 6B, JV: lOOpF 20o anch. IQV; IQOpF Hp. 1BV: 47, \00pF 40p 
MYLAR FILM CAPACITORS 199V: O'OOI, 0-002. 0 005, O OlpF 5p 0 015. O 02. 0 03, 0 04, 0 05. O OifluF 7p 0-1pF. 0-15. 0 ?9p. 50VxO 47pFl1p 
CERAMIC CAPACITORS 50V. RnnQa: 0 SpF to 10nF Sp 15nf. 22nf. sanF, 47nF. 4p. 100nF tp 
POLYSTYRENE CAPACITORS: 
lOpF 10 inF. Bp. 1 5nF to 47nF. 10^  

SILVER MICA (OF) 
3 3. « 7, 6 8. 10, 12. 18, S-OEC J25 22. 27, 33. 47. 50. M, 79. 7 nfr 82. 69. 100. 120. 150. T'D£C 475 

COO, 290 Ip each. U-OEC 'A' 459 300, 830. 390. 390, 800 A 82DpF tBp each. U-DEC B els 
1000. 2200PF 2BpMch 

POTENTIOMETERS (AB or ECEN) Carbon Track. 0 25W Loo A 0-9W Llnaar valuaa 500 0. IK A2K(LINONLY) Slnola 27p 9KO-2MO ainolt Dano 27p 8KO~2Mn "Inoln 0"i0 D/P awllch BOp 9KO-ZMII dual oanp utaifo 7Bp 
SLIDER POTENTIOMETERS 0 25W loo and llnaar valuoa BOinm trocK 9KO-500KIJ alnola onnp 70o 10Kn-900Kll Dual pang Hp Solf-SUcV ornduatad Alum. Bozvli Z3p 

PRESET POTENTIOMETERS 0 1W60O-2-2M Mini. Vod, AHorU Ip 0 23W 1000-3 3Mn Horlz, \ |flra_f tBp 0-2SW25OD-4-7Mn V»rt. f 0 10p 
REOISTORS-Erla mak« carbon MlnlaluiB High Slablllly. Low Noln RANGE Val, t-W 100 + 0 25W 2'2n-4"7M E24 t'»p Ip 0 5W 2*2t]-4'7M C12 Ip 1 5p 1W 2'2O-10M EI2 Jp 4p 2'/, Malnl Film lOfl-IM Bp 4p 1 % 0'5W 510-1M 624 lip Ip 

CAPACITORS CRYSTALS 
IMKHz 385p 
455KHi 195p 
1 MHz 373n ■ri— 
1 80MHz 3l5p 
1-flMHz 3«Sp 
3 2768MKZ 323p 
4 0MHz 37Sp 
4 032MHz 323p 
4-43381BM 135p 
S OMH; 355p 
8 033333M 275p 
laMHz 3fl5p 

HEAT SINKS* 
T082 9p 

TO220 Mp 
T03 2Jp T086 IZp 
EAHPHONES j 
Magnellc 
2t9inm Hp 
3-6nim lip 
CrYMBl Jlp 

T05 05OC ?0p 
Silicon Gtaaae 
5fnl. Tub 4|p 
20ml. Syringe 1«p 
InaulnHon Kit for T03. 
T066 or T0220 Jp Kit 
FIGARO OAS and SMOKE DITECTORB' Typaa; 1M. 308. 812 or 813 41 Sp aach Sockal* tor above Wp 

AC 107- 23 AC117* J5 AC125* It AC12fl* t» AC127* II AC12B' 11 ACt4t* 24 AC141K- 38 AC142" 24 AC142K* li AC178' 18 ACia?" 20 ACiae* M ACY17 35 ACY18 49 ACV19 49 ACY20 48 ACV21 » 
ACY22 «9 ACYSa 41 ACY39 78 ACV40 41 ACY41 Jt ACY44 U ADl4fl* 99 A0181' 42 AD1B2a 41 AF10B 79 AF114" « AFIIO" IS AF11B' M AF117* 19 AF118' «S AFill* 41 AF1Z4" tl AF125' J9 AF12B »» Af127' 31 AF13B- 35 AF179" 70 AFIBO* 70 AF1B9- 59 AFSlfl* 42 AF21I 12t AFZ12 1W ASYJfl* 40 ASY27* 45 ASYBO" 98 A5Y78" •* DCIOT* • BC1O70* 19 BC108' ■ BCIOflB* 12 flClOBC- 12 BC10Q 8 BCIOfiB1 12 BC100C* 12 BC113 17 DC114 IB BCtll IB BCHB IB Bern li 
BCI18 11 BC119* IB BC184 IB BCUfl IB DC139 U 0C157 IB 
BC140* 28 BC142' U 00143' 28 BC147 7 BC147B 10 BC148 7 BC148B 10 BC148C 10 BC140 8 
BCIHC 10 80193 14 

MINIATURE TYPE: 
a-B-«oFj a-iopF; 3-80DF: 1O-40DF Mp fl-29pF; 65oF: 68pF Mp 
COMPRESSION 3-40pF: KMOpF 22p 25-200oF 33p lOO-SOQpF 1 gjOoF 45p 
AUDIBLE Warnlno Buzzara BY or >2V B5d" 
TRANSFORMERS" (MnlnaPrim. 220'240V) 
9-0-6V 100mA Hp M-8V1-5A 349p + O-O-BV JSmA Hp D.18 0-18VI5A 120-12V lOOmA Hp 37lp + 0-13 0-12V tMmA I49p 0 0-OV ZA JlipL 0-6 0-6V 380mA 1 50p 12'IM2V 2A 3J0p + 2 X 4 - 5V 0 6A 2«0p+ 30-25-20-9-20- 12-9-12V 0 5A 280p+ 25-30 2A <»7o + 0-12 0-12 0 3A 2e0p+ 0-fi 0-8V IVA 24flp 15-0-13V 0-5A 299p+ 24-0-24V 0-SA JMp 1 "PwrbacK" 
'fo'SrvIJ 0-120-12V1A 2B5p+ 250-9-250: t?-B-0- 

"Pwrback" 
TrantFDrniar7S9l 

30-24-20-15-12-0 1 A 12 9; 6 3V 6; Mulll tapping* 5iap+ (p A O and 79p) 30-24-20-15-12-0 I.T44 42p 
^^O-Tsy'VA0 r7sS+ 18-0-1BV IA 2l5p+ I'ZK, Sac. 3 20 42p aO.O-30VtA anp+ MOT Mln, o/p Pn 20-C-202A 340o+ 1 2K, Sec. 8f3 Sip 
tPlaaia add 48d pip charoa lo all gncaa marked +. abovt our normal ooalal chaipa.) 
DENCO COILS Dual Puipoaa' DP' VALVE TYPE Range 1-5 B.Y.R.W 

Wp B-TB.Y.R.TSp 1-5 Green dtp '7' Type (Trna. tun- ing) Rng. 1-5 B. Y. R, W, B2p 

BsA Valve Bale 2Sp 
ROTS 92 p RFC 5 choke# Hp 
RFC 7(1ftmH) Hp 
1FT 13/14/15/16 17 ISp IFTlfl/l 6 or 465 #9p 
TOC1 B8p 
MW 5FR B2a MW/LW 5FR 595p 

LINEAR ICS 702 75 708C 8 pin 39 723' 14 pin 45 741'0 pin M 747C 14 pin 79 74acapln 31 753 8 pin 111 810 151 
AY-1-02t2 519 AY-1-1313A 989 AY-1-J320 932 AY-1-5050 241 AY-1-5051 149 AY-1-8721/0 1B5 A Y-3-flB00* 410 

I AY-3-a710- IM A Y-5-12Z4 A'MO AY-5-1330* <59 AY-W319 599 AY-S-1317A 139 AY-b-3500" 910 
AY-5-3507* 415 A Y-5-4007 990 < AY-5-8;0Q 739 CA3011- IS CA3014' 137 CA3016* 91 CA3020 17# 
CA3IM3 170 CA3OTBA' 80 CA3W5 249 CASOao 110' CA3W3 190 
CA3045 140 CA304B 71 ' CA3048 290 CAM7B 179 C A3000E* 10 C A3081 HOI CA3M9F 1101 CA30MAO 1»" 

ICU038CC* 370 

1CM7205- LM300M LM301A 164304 LM3MT LM318H LM3T0S LM3Z4A LM839 
LM348 LM.'f/c LM360 LM381N LM381 AN LM382 LMaooo- LM3900N • LM3&11 • LM732 
M262AA* 1.1253 A A' MCU3 MC724- MC13M MC13WP MCI310P 
MC1312PO MC1490P* MC1495 MC14ML 
MC1710CG MC3340P MC33MP MC3461 MEM780 MFC4000B MFC9040- 
Mt<50M2- MK503M- NE350 NE543K N£544 NE555' NE555DB' NESW N6581* NE682B* NE5fl3A- 

NC8M- 189 NEW 7 V 179 
NE5T1 499 
RAM2I02-2- 179 RC4130O 120 ROM2B13' 7M 
SG3402* III SL414A 270 SL437A 149 
SN72710" 49 3N 72733' IM , SNTWOJN HI 
SN78013N 149 5N7Mt3NO 120 3N7M23N 14B 3N 76023ND IM SN790UN lit SN7fl1lBN HI SNTflZlTN HI TAA650 5f TAAC21AX1 221 
TAA68IA 155 TAABB0 999 TAO100 190 tadiio m TBAIZOS 71 TBAB40 HI TBAB40O 129 TBA6MO 138 
TBA641-A12; BX1 orSXlt 150 TBA6BI 180 
TBA800 M 
TBASIOS 189 TBA820 70 TBAflMQ 289 TCAZ70Q 210 TCA2705O MO | TDA1022 5B9 T O A 2020 990 TLOfllCP* 52 TL082CP- H TL084CP' IM UAA170 1U ZN414 105 ZN4246 HI ZN425E' J75 

7400 IS 7474 7401 1J 7476 7402 14 7479 7403 14 7460 7404 19 7461 7409 19 7488 7408 91 7483 740? 98 7484 7408 17 74«8 7406 17 74M 7410 19 7499 7411 20 74W 7412 17 7461 7413 30 7463 7414 31 7463 7418 10 7464 7417 39 7485 7420 19 7469 7421 21 743? 7422 24 74100 7423 27 74104 7425 17 74105 7428 39 74107 7427 97 ,74106 7421 35 74110 7430 17 74111 7452 *5 74112 7443 46 74119 7437 19 74118 7438 31 74116 7440 17 74130 7441 74 74121 7442 U 74122 7443 115 74123 7444 111 74125 7445 B4 74186 7446 H 74128 7447 83 74132 7448 H 74141 74M 17 74142 7451 17 7414 J 7453 17 74114 7454 17 74146 7460 17 74147 7470 31 74148 747? 29 74160 74T3 32 74151 

MPSA55 24 MPSA56 24 MPSA70 34 MPSU02 SI MPSU05 41 MPSUOO 54 MPSU92 19 MPSU55 53 
MPSU59 56 MPUtai- 31 
OCM" IM 

BF2QO" 28 
DF224A 16 BF344 24 □ 1-2440 M BF2M- 59 0F257' 28 BF?oa* 39 eraw 39 DF384 50 BF364 23 □ F594 40 BF665 tl 
DFR38 25 BFR40 2J BFH41 It DFN78 II BFRrtO 29 DFRBI 21 BFRfl» 191 
BFX96- 21 BFX94' 24 BFXas* 24 BFX09" 28 BFX87- 13 BFxafl- 14 
BFYIfl' 89 6F YIO" 20 DFY81' 20 BFYfl?" 10 0FVM- 21 BFVS8* 49 BFY94- 40 BFYTI- 29 Bl Y83- •» 05X20' IK D3X30- 71 BSX28* 45 05X76' 99 BSYB6A 25 □ U105* 140 0U2O9 m eU208 221 £421 H MO 6001 IM ME1120 U Me4102 19 ME90(V2 14 MJ400' 99 MJ461- 196 Moagsa- 88 MJE340' 45 MJE370' 85 MJFa71- 90 MJE530' <5 MJE521' 65 ■ 

115 MJEJ0SK •16 
MPF102 39 MPF103 38 MPF104 38 MPF108 31 MPHOfl 60 MPFIOT 61 MPSJ804 49 MPSA03 24 MPSA09 24 

OCIIO' 21 OC8JO- 41 

OC2O0' 41 ocior 7i OC202 IS OCZB3- II OC20<- II SJEtkWB' If TIP29 41 TIP28A 44 HP290 89 TIP2QC 90 TIP30 97 TIP30A 47 TIP30fl 94 TIP30C 91 TIP31- 40 TIP31A- 4B TIP310' 49 TIP31C' 99 TIP32- 46 TIP32A' 41 TIP320* 71 TIP32C' 70 TIP33* IB TIP33A' 10 TJP33B' 108 TIP33C' 195 T(P34' 19 TIP34A' 89 TIP34B' 110 TIP34C" 119 TIP33* 21f TIP35A- 215 T(P35B' 149 TIP3BC- 276 TIP36' »# TIP38A' 299 TIP380" J90 TIP36C- 329 TIP4IA' 95 TIP4I9' 72 riP4aA' 94 TIP420- 82 

TIP3055' O 52 2N3I90" P 105 TIS43 SI 2N2217' 41 TIS44 45 aNS2»0A' 31 7IS4S 45 2N2218A' 23 TIS<9 45 2N???0A- It TIS47 SO 2N2221A 75 11348 50 2N2222A1 29 TIS48 SO ZN2303* 43 
TISSO 47 aNZ3M' 21 7«S90 45 2NM98A- 11 TI&92 45 aN?4Kl- 21 71S74 47 2 N 2414' 31 TIS60 11 2N2049' <1 TIS01 22 2N2784 51 ZTX107 11 2N2904* 23 zixioa 11 2N2805A- 75 ZTXI06 11 ?N2fi06- 11 ZTX2H 21 2N2807' 21 ZTX300 13 2N26C7A' 22 ZTX301 If 2N2H29G 10 ZTX302 11 2N3011- 24 ZTX303 21 1 2N3053* 21 21X304 24 I 2N30B4* 41 
ZTX311 17 2N3055- 55 7TX314 24 aNatoa 31 ZTX320 JO 2N3442- 131 ZTX32b 40 2N3563 20 ZTX341 20 | 2N3914- 191 
zrxsoo 13 2N3616- 139 ZTX501 14 2mm' 24 
ZTX602 It 2713702 19 ZTX603 19 2N3703 11 ZTX504 19 2N3704 V ZTXUI 2» 2N3705 11 2TX550 28 | 2N3709 II 40250' 15 2N3707 10 40261' 17 1 2N3708 19 403ir 50 | 2N3708 10 
40313* 125 2N3710 11 40315- 95 2N37n to 40319- IS , ZN3772' 176 40317' 9? 2N3773' 218 40318' 71 2N3818 21 40320' 59 2N38BO n 40333' 90 2N3SZ3V •t 40324• 85 2N3H24- 70 40328* 91 2N3969- 89 40327* 92 2N:J603 11 40347' BB ZN3604 11 40348' 101 a N3605 It 
40390* 49 2N3fl00 17 
40391* 49 2N4G37' 57 
40392* 48 2N4041- M 40409' •9 2N4056' i; 
40407' SO 2N4061 17 
40408- 79 2N406? 11 
40411' 215 2N<094- ia 
40412" 89 2N4068 41 40497' IS 2 N 4239 IC1 
40564- 10 2N42B9 SI 40889* BB i 2 N 4266 20 
40903- •5 1 2N4427- 71 
40938' 129 2N4856 II 
409/3' 41 2N492Z- 99 
2NM7- tl 2N5135 42 
2NC6»- 3B , 2N513B 47 
aN9«8- SI 2N5138 ro 
a N 70« A* 11 2N5172 74 
2N707' u 2N5178 b: 
aN70fl- ft 2N9ieo 84 
2N814- 12 2N5181 r 
2^816' 17 2N5305 2 
2N818- SB 2N5457 V 
ZNBW 51 2NS458 t. 
2N113t' 22 2N5499 32 
6Nlia2- 22 2NM95 32 
2N1303- 56 2N564Z* 750 
2N1M4* 90 2N5777 19 
aNiaos* 28 2N6027 4» 
2N1309- ss 2N610Q 41 
2N1307- M 3Nl2a 15 
aNiaoa- 4ft 3N140 19 
2N1913- is Matched 2NI970' 150 Pair 2N1671B" 115 lOp OKlra 

HL 74* (TEXAS) 74LS47 80 73 16 74 41 
75 41 83 111 DO 10 96 Tf| 

107 U 132 15 139 15 151 18 153 7» IM M ise 86 
167 78 
1M 98 IM 121 161 «8 
182 138 163 113 164 114 174 108 175 110 
131 31B 160 149 191 140 
16? 139 103 139 108 190 221 N 241 239 
298 115 386 19 Complele LS range available 

4412F 1150 4412V 1319 
441SF 765 
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, 
ONICS OPTO EL! TRONI 

LEDS + Clip LS4DO 
TlL20e Red la TIL301 WATFORD ELECTR C CS n. 

In 
SWITCHES' 
TOGGLE 204. 2SOV VDU Chip 

and MODULE TIL211 Grn SPST ZI 
site side) 

n 7 Segm.nt DI.pIIY. 
TIL212 Yellow n a.LT.Ol Futlbo 4tO 
0'2" Red 17 TIU21 ' 8" C.An I .. (Continued from oppo 

OPST 14 
OPOT • 
, pol. On oft ... 

SPEAKERS 
80 0'3W 
2": U " IS 
2'$' 3" M 
400 2-5" 11 
84 Cl 2'$" 11 
10 SW 
1".4" I .. 
aCl3W 

)IODIS 'SRIDGE 
15 RECTIFIIRS 

UI20 Z5 (plullc co .. ) Z5 tA/80V 10 11 lA/l OOV 2Z IA100 10 tA/200V 21 moo Z4 IA/400V ZI 1'(128 14 IA/800V 14 IYI27 14 

0·2" Vellow, 
Grn1 Amber 

ORP61 
ORPt2 
2N8777 
OPTO 
ISOLATORS 
TILllt/2 
TILt14 
TIL111 

TlU22 ·a" C.Cth I .. 
11 DL104 ,3" C.Cth " 14 DL101 '3" C.Anod " la DL147 '8" An I .. 
54 FND387 14t 

MAN3840 lIa 
I" XAN351 '3" Gre.n .. 0 
110 Liquid C,yolal DI.play 
'14 3, OR 4 digit .75p 

SUB-MIN 
TOOGLI 
SP chlnoeov., 
SPST on oft 
SPST bl ... d 11 

:: 
OPDT BI."d !t' 
SLIDE mv 
lA OPOT 2A/80V IS :R033 , .. ' 2A/l00V 44 

elf'lI,4" I .. VOLTAGE REGULATORS' lA DPDT C/O 
lA OPDT 

Convert your TV Into a 
VDU by using the new 
Thomplon·CSF TV·CRT 
controller chip, SF.F98384, 
18 line by 84 Characters 
text refreahment, Cursor 
management, Cursor 
Management on ecreen, 
Line eraelng, Compatible 
with any COlT'putlng 
eystem, 

JAD 71 2A/200V .. 11 2A/400V SI 70 12 2A/800V .. lA7D 11 4A/l00V 7Z lA81 15 4A/200V 7S lA85 U 4A/400V 11 lAOO • 4A/800V 105 lA91 • 4A/8DOV 120 lA9S • 8A/lOOV 11 104.200 • 8A/200V 11 104.202 • 8A/400V as 4 BY1M SI 818 S VMI8 OIL .. N400I/2' S 
N4OO3' I ZENERS -I4004/S' I Rng: 2V1·3DV 

1J:m/7' 7 400mW 'p 4 Rng : 3V3·33V 1944 10 1'3W Up 
3A/lOOV' 15 
3A/400V' 11 VARICAPS 
'A/800V' n MVAM115120 
A/lDOOV' H BA102 21 
A/800V IS BBI04 40 

BB1058 40 
JCR'.- BB108 40 

TRIACS' T03 C.n Type 3A2DOV 41 lA +.".' 5V. t2V, 3A4DOV IS 15V,18V IUp •• ch SA4DOV 70 
SA5DOV 85 LM3011K i D 
8A4DOV 75 LM323K 125 
8A5DOV 12 MVR5 or 12 I .. 10A500V 17 lA -v.: SV, 12V ZZO ISA4DOV 185 
18A400V III PI.atlc C ... : +ve 18A500V 11. 0·1 04. (TOD2) 5V, 8-2, 
408aD ., 8' 2V, 12V, 15V 30 
DIAC' lA (T0220)SV, 12V. 
S12 25 15V, t8V , 24V It 
VEROSOARD' Pitch 

0'1 01a 0·1 0·15 (coppe, clad) (plain) 21 x 3t" 41 p lip lip Up 2" x S""p UP ZIp 
:: ::: 4.p lip 

2 x 17" ISZp 121 p 7Ip 
3 x 11" ttlp lOp IZlp '07p 
, x 17" H2p IlIp 
P t of 38 pin. lOp 
Spot lace culler lip 

PI .. lIc (T0220) cuo 
-ve 0'504. : 8V, 8'2V, 
8'2. t2. 15V .1 
-v. lA IV, 12V 175 
LM320-12 -v. II1 
LM320-15 -v. III 
LM34t-15 +ve .. 
V.rlabl. Type 
123 +210 +31V 41 
LM304H 0 to + 40V 140 
LM311H +1'2 -31100 
LM311K+I '21031I .. 
LM325N "'18V Z40 
LM328N "'12V Z40 

, pol. 2,wlY 14 
PUSH BUTTON 
Sp,lng loaded 
Latching 
SPST on oft .. 
SPOT Clover IS 
OPDT'Tog •• 
MINIATURE 
Non Locking 
Pu.h to moko ,. 
Pu.h Sro.k ZI 

ROCKER: (wh ite) SA 260V SP change· 
over centre oft 30 
ROCKIR, (Illuminated, rod) Chromo 
S ... I 504. 280V SP It 
ROTARY, "Mlke·A·Swltch" M.k. 
your own multi way Switch. AdJu.lablo 

It 
Main. Swllch DPST 10 flt 14 
Broak B.lor. Mek. Wele .. , 1 pc :./ 

"PURBECK 
OSCILLOSCOPE" 

AUTHOR APPROVED PARTS 
Including peBs available. 

SF,F 98364E 
AY-3·1015 
AY-5·1013 UART 
71301 ROM 
SFS80102 RAM 
74LSl63 RAM 
Compl. Module 
Data Booklet 

£H ·711· 
£II·eo· 
£4 ·50· 
£8 '20· 
£2 ·011" 
£1 ·18" 

£138·50· 
30p 

Cathode Ray Tube 3BPI £7'75* ASCII Coded 58 Key 
(p&p Insured SOp), Keyboard 
Send S.A.E. for le.flet. £48·50' (75p p&p) 

'" \ . MUL TIMETER with 11 dlflerene_lt 
rnyrl.tor. 12 way, Ip/' woy, 3p/4 wly, 4p/a woy, 

Ip/2 wey 47 C2 &\ 
Announcing DMeoO-Th. DIGITAL 

- _ , ;" t-:. meaaurea CapBcltance tool .. " .; ,'. (as published In E,T,I, August 1978) 
Pin In •• rtlon tool Hp 

A80V 
AtooV 
A200V 
A400V 
AIOOV 
IA80V 
IAlooV 
IA200V 

IA400V 
'A400V 
(>!to400V 
1"108 
:1080 
nC44 
nC4S 
'114444 

11 Nol •• Dlod. 
42 ZIJ '" 47 
12 ALUM,BOXES 
7' with lid· 
31 31<2,," 41 4J 21,al'II" M M 

III 4x4a'r .. 
4df'r .. IU 

VERO WIRING PIN' + Spool Hip 
Spare Wire (Spool) IOpi Comb. 'Jp ,., 
FERRIC CHLORIDI' 
lib bag Anhydrou. tip + 30p p ... p. 
DALO ITCH RESIST PIN' 
Piu, Ipar, tip 1Ip 
COPPER CLAD SOARDS' 
Fibre SlnDI.. Ooubl.· SRBP 

SPiel' and Scr •• n • 
ROTARY: (Adlu.labl. Slop) 

11 3 POI:, 
ROTARY: M.ln. 280V AC,' Amp Cl 

PW PROJICTS 
General Coverage Rec.I'II'. Chrome· 
che.e, 24hr •. Olgll.1 Clock, 'JUBILEE' 
Electronic Org.n, Gen,ral PurpoI. 
SW Reee/vlr, Gal 6. Smoke Senior 
04.1"01 , Metel Locotor, 'PURSECK' 
O.cllloocope, Tenk S.lIle Glm., AudiO 
Ol.tortlon Meter. 'AVON' 2m FM 
T .. n.mlll... 8100 Olgltel Readout. 
Send SAE piu. Bp per lI.t. 

Throwaway your anBlogue metere. 
.. " .. here'. digital accuracy at only hBlf 

'." - .. :,pi the price of an equivalent commer· 
.. 4f: clal Multlmeter, .fI' ...:=::;, The OMDoo I. I 3t digit multlm.tor with In 0 a" l ,C.O, dl.play • VolI.". rang .. ; e rlll,tlncl rang'. 

4x5 x1 " 71 Ut 41<2,,2" 14 
115 5.412" 12 

'" h'd" It 
I" 114 

IS 14. 
10x113" 171 2. 10.4l,3" 142 

" 12dl3" 11. , .. 211 

GI... tided tided 7' 5'1 x 7H 

I" , I" 7Sp "p "p 
I" '12" '.p IlIp 
SOLOIRCON PINS' 
lOO pin. SIp: 1000 pin. IMp 
OIL SOCKITS': Low Profll. (TEXAS) 

28 pin Up: 40 pin SIp; 80 pin HOp 

8 AC. DC Cur"nt rlnOI'; 4 CIPacltlnce ranOIl 
The prototype •• curlcy I. b.«or than 1" 

•• 
Tho DMDOO I. In otlrl.l" hand·h.ld, IIghl w.lght dovlc., built Into a high Imga.1 

Ilngl. unit. (Oemonatr.tlon at our .hop.) 
Special Introductory off.r - ..,. ·50· only (p&p Inlured IIdd 75p,) 
L •• d. (probe.) optional .xtra, R.ady.bullt Unit. avallabl. onap •• lal ord ... 

INDEX TO ADVERTISERS OSMABET L TD 
LOW VOLTAGE TRANSFORMIRS: Prim Z40V ae, 

A. D .E. (Security) Lld ,,12 
Ace Mailtronix ' " .,'" ,8 
Alben Eng ineering. , .,.6 
Amateu r Radio . . , . , . , .78 
Ambit International. , ., 17 
B.B.C. Monitoring Serv. 84 
Bamber B , .. . " ..... .. 16 
Barrie Electronics, , , , ,73 
Bentley Accoustics, .. ,78 
B.I.B. Hi-Fi .. ... " .... ,6 
Bi·Pak Ltd ... "" .. 18,19 
Birkett J ..... , , . , .... , ,80 
Brewster S & R. "", .. 14 
British National Radio & 

Electr's School 10, 76, 79 
J . Bull (Electrical) Ltd ,,9 
Cambridge Kits, . ,. , ,,85 
Caranna C. .. , .. .. , .. 83 
Catronics . " ,." .. . ,,77 
Chromasonics ", .". , ,6 
Codespeed " ""', .. 82 
Colomor .,.",."",.74 
Cox Radio (Sussex) Lld 82 
Crescent Radio •. "" ,2 
Crimson Elektrik"",. ,80 
C, R. Supply Co, "'" ,82 
C.W.A.S. Alarm ... ,,85 
Dart Stationary""", ,84 
Doram Electronics 

63, 73, cover ii l 
Dudley, John & Co, Lld 85 
Electronic Brokers .. , .. 8 
Electron ic Des ig n Ass. 7 
Electronic Mail Order 76 
Electronical Supplies 73 
Elec tronic Surplus 

Equipment . . , . , ,. , , , 13 
Electrovalue. " " "" ,,75 

Fane Accoustics ." . , ,4 
Fidelity Fastenlngs ." ,81 
G2DYM Aerials ... ,., ,83 
G.C.H.O .. , . . . . "" . ... 83 
G. T . Information Serv. 83 
George, David Sales 81 
Greenweld Electronics 88 
H.A.C, Short-Wave 

Supplies ": . . ",, .. 76 
Harversons ""." . " ,,2 
Heathkit ", .. ,."", ,35 
Home Radio ." """ 78 
I.L.P. Electronics Lld , .15 
Jevons, P.N. 

(Electronics) .. " . . , ,82 
Kramer & Co . .. . , ..... 12 
La scar Electronics " .. ,77 
Log ic Leisure ( Teleplay) 27 
London Electronics 

College ., .... , ',. , ,83 
Lowe Electronics ,., .. , 2 
Manor Supplies ". , . , , ,8 
Maplin Electronic 

Supplies .. " .. cover iv 
Marshall A . 

(London) Lld .,"" ,80 
Mhel Electronics .. . , . ,84 
Minikits Electronics .. , ,84 
Noble Electronics, .. , , 83 
O .K. Machine & Tool 

(U .K.) Lld .""".,, 16 
Osmabet. ........ . , . , . 87 
Paddington College,. ,83 
Partridge Electr 'cs Lld 63 
Pattle , D . J.. , , , , , .. , , . , ,7 
P.B . Electronics . , .. ,,77 
P,C.B. Electronics(WK F)3 
Progressive Radio . " , 14 

Powell T. , .. , , . . , cover ii 
Radio Components 

Specialists .. , .. , .. . 67 
Radio Exchange Lld ... ,5 
Ramar Construction 

Service, . . , . .. , . ,. , .84 
Reed Hampton ."", , 13 
R.S .C . (Hi·Fi) ." . , ... 74 
R.S.G.B . . "" ..... " .. .4 
R.S. T. Valve Mail 

Order Co. "." .. , .. 11 
Radio & T. V. 

Components Lld . . ,. 28 
Scientific Wire Co., The 84 
Seltronics" " , .. "". ,82 
Sentinel Supplies. , , , ,88 
Sonic (Hi·Fi) , ." ..... 85 
Sonic Sound Audio .. ,63 
Southern Valve Co. ,.81 
Squ ires, Roger " ... .. . 8 
Stevens·James Lld ",12 
Strutt Electrical & 

Mechanical 
Engineering Lld ,., .. 12 

S. T ,E. Lld ", .... " .. ,82 
Swanley Electronics , . .4 
Technomatic Ltd " . .. 14 
Tempus ....... " .... 85 
T . K. Electronics. , . , .. 82 
Van Karen Publishing 84 
Vero " ,., .. , . ... , . ... 74 
Watford Electroni cs 86, 87 
West London D irect 

Supplies . . ,. , . .. , .. 76 
WK F Electronics .. ... ,10 
Williamson Amplifi e rs 85 
Wilmslow Aud io.,. , .. ,7 
Z & I Aero Services .. ,88 

3': 
"504. CT £S 30 ' 24V 1' 504. CT e"M; 304. eT e.· .. ; aA 
c'r £14-00; 8A CT £23-75; 1204. CT "": 'QV 304. CT " ·7. SOV 504. £%7, 
TWIN SIC TRANBFORMERS: Prim I40V a., 
IV 0·8A + 8V 0' 804. : DV 0-404. + 9V 0'404.: 12V 0'25A + 
12V 0'2504.: 20V O' "A + 20V 0'1504.: .11 at tl ·tSeach: lav 
0'7504. + laV 0'7'04. £4'15; lav t -504. + 15V 1'504. , . ... ; 
18V lA + lBV lA el -IO ; t8V 1'504. + 18V I'SA '7'30; 
20V t 504. + 20V 1·804. 1.7 30; 12V 4A + 12V 404. " -10; 
25V 204. + 25V 2A 1.1·10. 

2O-0·ZOV 0 7504. 1.Z .t5 eech: 9·0·DV 0'304. or 12'()'12V 
0'2804. or zo.o..ZOV 0·1504. 1.2'" e.ch. 
LT TRANSFORMIRS TAPPED SIC: Prim 240V ac. 
0.10·12.14-1I·18V 2A 1.4'11; 404. e.· .. 1 0-12·15·20024-30V 
204. tS'II; 404. e.· .. : 0·5·20-30-OOV lA 11'75; 204. £.·71; 
0-40 ..... 80-ao.IOQ.110V lA £1'78, 
MAINS TRANSFORMERS SPECIAL OFFER: 
Prlm240V.c, 
25()'0·280V 80Ma 8'3V lA el 'SI; 250V looMa 8' 3V 2A £2; 

-
flgB'/S "1?p z::: 

25p ptr metre, 

58 :?n°:,,31;' 
11 or 250, £,.,15: 7 x 4In 3, 8. 18, 25 or 600. £1'75; 8 

ERASER 
In.tant er.lure of c8.taottn and tape epools. 8'S1 dill" 

£:40'; ae, 
New, Brltleh manufacture, smoothed d.e. output 20V 
1'5A, plul stabilised output of 15V l00Ma. plu8 12V ae 

51.e18 x 18 x 1I0mm 8000, £I·tO. 
SYNCHRONOUS GEARED MOTORS. Z40V ec, 
Brand new, built In gearbox, 1, 6, 8 or 20 RPH, all at 

FOR VALVE AMPLIFIERS 
P.P, .ec lapped 3·8·15, 04..04. 8K 30W, ell 'SI; 04..04. 3K 

Cover a valve ampliflera JaW to 400W, 7Sp. 
CONDENSERS Electrolytic looo/50V 3Op; 2OOO/30V Hp: Il1oo/75V SOp; 
3000/IOOV £1 -25; Paper tubular W/E 0-41/800V, 2·2/2SOV 
"·7J160V. all at Hp e8ch; £15 per lOO. 4·way un8creened , 
mains, :SOp M. Ideal for 'Desksrs. Intercoms, tele-
phones. etc . £e -51, lOOm 4 core (3s) :Hp. M (tg. 8 
e4 SI lOOm. ALL PRICES INCLUOE V,A.T, 

CARRIAGI EXTRA ON ALL ORDERS 
Call.,. by appointment only. S .A.E. enqulrl •• , lI.ts 

48 Kenilworth Road. Edgware. Middx. 
HAS BYG. Tal: 01·958 9314 
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WATFORD EUCTF 
OPTO EtSCTROMlCA* LEoa + cup T(U2OT R»cf T(L2tt Grn 

LSm 11 TCU307 « 7 Sagtrwit Dlaprayft 
(Continued frorn opposite side) Tiui2 y«iiow itIb-lt-oi Fuwbt ^ r n-p" ni Yii .■-OA 
3IODES 
^ All ft \A12ft \Ay30 vAZia 1A100 JY100 17128 IYJ27 :ff033 DAft 

H9i6 
H4003a 

^400415* Iwoen* irwus 1344 2b 
3A?100V* 19 
3A/400V* IB 
•A/600V* 27 

A/1000V* U 
A/600V 15 
5CR,»' rHyriitor* 
AMV A100V A200V A400V AWOV IAMV IA1CCV 1A200V 

0-2" Red   0 2" Yellow, 
SPEAKERS G'"lAro0•, rs ea 0 jw ORPfi . . 2': 2i" IS ORP12 

S 2-5; 5" It 2""" t* <011 2-5 « OPTO O t,01S~ <1 ISOLATOR# 

JJ tn ow 
JJ am THIACS 
H 5A200V !■ 3A400V 
7. 8A1IOOV tj flASCOV 
TB 8A400V ,05 sasoov 

TIL111/2 
1M TIM14 TIL117 

" TIU21 •S'C An 2" Yellow, TIP22 B" C.Cth Grn.Ambtf « DUO* S'C.Ctb lt DL707 C.Anod RP12 M DI.747 -e** Art «T77 14 FND3B7 PTO MANM40 JOLATOR® XAN351 -S" Green IL111/2 .. .. ^ , 

B WITCHES* 
Si TOGGLE 2A 250V •7® 5P5T 11 DPST 34 4M ppoT 38 «4ft 4 pole on off M 1« 8UH.MIN 

5; toooli 'l SPchenaeover M 
•I SPST on el? M 1J! 8PST ftleeed 11 JJ OPOT t teai 71 IM DPDT C/OFF TE 

l" liquid CrytUI oi.pl.y OPDTBlaMd 111 
IM 31 OR < OlSll Hip ?i-,SJr??W .. 

VOLTAGE REGULATORS- I T03 Cen Type 
1A OPDT 14 1A DPOT C/O IS Plaillc <TO«0> ceee 1 iA DPOT 

JJ 1A +V9- 5V, 12V, -ve o BA: BV. 8-2V. 4 pofe 2-wly 14 " 15V. 10V twpeach 5 2. «• ISV IS PUSH BUTTON 
|S LM306K 
7! LM323K 
« MVR5 0M2 

4A/MOV lift J2J3SJ! ,K h* -v«; 5V, 12V 220 Vtrlabte Tyoe eA'intU 71 15A400V IU BA/1O0V ftA/200V 8Ai400V BY164 VM1B OIL 

7- 1BA400V W Pintle Cue: -fve 
IS 16A500V 21I 0-1AlTOft2)6V. 0-2. 
Si K 8 2V. 1«V, 1SV X gi 40680 
4* DIAC STJ 

—VB 1A 6V. 12V ITS Spring (ceded LM320-12 —ve 185 Utchlfifl LM320-1B -ve IM SPflt on off LM341-IB +ve H SPOT CfOVf Variable Tyfle DPDt « Teg 723 +2 lo +37V « MINIATURE LM3O4H01O+40V 240 Hon toohlno LM317H +1 '2 —37 Iftfl Pjeh to rrafae LM317K+] 2(o37 3M Puih Breelt 1A tTO220 ) 8V, 12V. I LM32fl71 ilBV 240 ROCKER 15 I 1BV,1BV. 24V 
• Rnq: 2V7-31V VEROBOARD- Pitch 
J Ka-tlS m 3r 
5? i± ^ 4-''~ ss "s 
H VARICAP8 ?! J r SK tin 

w <4 s 17- nto « Pit o) 38 pint *• Spot f"C» CUH«r — Pin In.triron tool 

HI LMgEN AliV MO I onjofl |0 ASB3V 13 
ROCKER: (whllol SA 2MV SP chanos- 0*18 oy.i canlta oil SP 
ROCKER: (lllumlnatad, rail) Chroma gP BanlSA!50VSP II 

_ ROT«RV:"MtKB-A-3w1lch"M«k. Up your own multtway Switch. AdEuttlPla Ttp Stop Shtftlnp A.i.tClU. 
107p Accommod.r.. up to 8 Wat.f I EE I88p Maipt Switch DPST to El M 
JiS Ortak Baton Maha Wafan, t pcla/ uq 12 way, talt way, 3p/4 wly, <p/3 way. —ZZa tp/t way 47 74 "•"•♦WojF VERO WIRING PER-+ Spool Stlp Sc.L.r.nd Scn.n 4! "3 'W Soara WUa ISpooll Wp: ComOa Tp aa. 

tz ALUM BOXES F#«RtC CHLORIOE- 71 is,"";". 116 haa Anhyjroua Mp 4- 3Co p. t c 
?! Itlxl" 48 OALO ITCM REBUT PEN- JJ 2t"8l'1|' at Plua ipara Hp 71 
I" JlSiKl.. u COPPER CLAD BOARD#- K ;;;!?!}. 5 Fibre Slnola- Double- SRSP 
IM Zll\Vi i! Slat! ltd ad aidad 7-6" >7" 4x21*2'* 115 8*4x2" IBS 6x4*1" 

1H 7*31'2J'' „ 0*8*3 
" 10*41*3- ** '2*8*3 14* 12*8x3- 

bfyf 

"PURBECK 
OSCILLOSCOPE" 

AUTHOR APPROVED PARTS 
Including PCBs available. 
Cathode Ray Tube 3BPI £T-75* 
(p&p Insured 90p), 
Send S.A.E. for leaftst. 

VDU Chip 
and MODULE 
Conyert your TV Into a 
VDU by using the new 
ThompEon-CSF TV-CRT 
controller chip, SF.FMaed, 
16 line by 64 Charectera 
text refreshment. Cursor 
msnsgement. Cursor 
Managerren! on screen, 
Uno erasing. Compatible 
with any Corrpuflng 
ayalem. 
SF-F 96384F £11 IS* 
AY-3-101S £6 60* 
AY-5.1013 UART £4 M* 
71301 ROM £8-20* 
SFS80102 RAM £2 68* 
7415163 RAM £1-1B« 
Compl. Module £138 59* 
Data Booklet 30p 

^3-2  ■ — .f—. ROTARY I (Adlu.t.hla Stapl FERRIC CHLORIDE* 1 palalS lb 12 way, 2p/2 Id 8 way, 3 pala/ lib hag Anhydroua 4Ee -f 30o p. a p. 2 to 4 way, 4 pala/2 to 3 way <1 
OALO ITCH REBUT PEN- ROT A R Y l M aim 283 V AC. 4 Am p 41 

PW PROJECTS 
General Covarasa Rccalvar, Chroma- 
chaia, 24hra. Digital Clock, 'JUBILEE' 

ax g* 112* tzka I7(n ~ Elaclrpnlc Organ. Ganaral Purpoaa 
" aQiniRCQw piw  5W R4c4lv8r, Gu & Smoke Senior 

141 100 p'm Me: ICOOplmMftp M#,BL L.0"!0'' 171 TTTmTT . ^ OicUloecope, Tank Belli* Game, Audio 
14* r OJ»(orfIon Meter, 'AVON' Km FM J" »p: 20 pin l-fp: 22 nlo iSe>: 24 pin Mp; Tranim'ttar. 0100 Dlglla! Readout. «» t» pin aipi 40 pin It Pi 60 pin >np Sand SAE plua So par Hal. 

Luxnoae nay tuoe oor. t.-.u- ASC1| CodBd H K8y 
(pip Insured 90p), Keyboard 
Send S.A.E. for leaflot. £49 69* (75p pip) 

Announcing DMIBO—The DIGITAL 
MULTIMETER with a difference-It 

w " me«suras Capscltance tool 
• (as publlehsd In E.T.I. August 1973) 

i- ^ Throw sway your analogua metars. 
\ «?§* --%)' ♦ here's digital accuracy at only halt 
\ v>*' tha price ol an equivalent commer- 
\ O clal Multimeter. \ Tha DMB3C I. ■ 3. digit muhlmaHr wllh an 0 8' L.C-D. OliDlay ineorporaiiia: \" 8 AC i DC VbltiBi rang at: « rtaliUnct rtngaa S AC ft DC Currarl ranpti; 4 Capacitance rangea Tha prolutyDa accuracy l» batter lhan IS TWi la an unique daelpn ueino iha lateat M09 iCe and due to the minimal currant drain. !■ poAtred by only ona kP3 battary. Thera la alao a battery phack tacjlity. The DMftOO le an aUrRctFye hartd-haid, 'iphl welphi device. buMt into • MpH Iwpacl can wllh carrylpp Handle and haa hian Inganleuily daelpred to elmpllfy iaaembiy. Never before have all thaia feeluraa been offered io the electromca anthueiaet In • ilnpla unit, (Demonatratlon at our ahop.) 

special Introductory offer — £54 SO* only {pip Insured add 7Sp.) 
Laid, tprobaa) opUonal axtra. Raidy-bulll Units avillabti an apa.lal prdar. 
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WwlVIMDK^I ^ dthtr thing* 
tow voitaoc transformers; Prim i«v ac, 6-3V 1 'SA ei 45; 3A « «; «A CT CI JO; T2V 1-6A « «;3A CT £9'J0t flA CT£1-14: 15V 0'DA CI*40; 19V 1'5A CT «5 Jb: 54V 1 BA CT £5 fc* 3A CT C« Bit 9A CT £14 «: 6 A tT £25-75112A CT CM { 40V 3A CT £1-75 MV 0A £27. TWIN SEC TRAHflfORMERS: Pflm 240V «- flVC 6A + 6V 0-6A; «V C 4A 4- &V 0-4A: 12V 0 25A + 12V 0'!5A;2CV 0-15A + 20VO-ISA; #11 It£9 l5«Ch:1BV 0 7DA + 15V 0-79A £4-15; 18V 1 BA + 13V 1 BA £1 19: iaV 1A + 18V 1A £9 10; 18V 1 5A 4- 18V 5*9A £7 »; 20V 1 SA 4 20V 1 8A £7 30; 12V 4A 4- t2V 4A £1 19; 29V 2 A + 2flV 2A £8 10. MIDGET RECTIFIER TRANSFORMERS: l«v SC. 9-C-8V 1*8A or ft-O-ftV 1A C2 49 CMh; 12^-12V 1A or ao^-zov 0 75A £2 §5 each: ft-0-ftV 0-3A or IS-O-IZV 
0-2BA Of 20-M0V 0-15A £2 19 each. LT TRANBFORWIRSTAPPED SEC: Prim 240V so. 
0.1(MM4-Inav BA £4 19: 4A £1*991 G-12-15-2M4-30V 2A C9-0S; 4A £i-«iO-9-20-30-MV TA £1-75; SA £• 7il 0-40-8C.5G-8MOO-t 10V 1A Cft'70. 
MAINS TRANSFORMERS SPECIAL OFFERt 
250-0-Z50V MMa 9-3V 1A £1 »; 2S0V iMMa 6-3V 2A £2; ftV 3A £2: 23V 0 9A £1-29: 20W Auto. 11c72<0V £1 19. MULT (WAY CABLE. BCREEHED PVC COVERED multiWay cable. b6reeheo pvc covered 36 way £1 00; 25 way 75p! 14 way 90p: 8 way Up; 4 way 20b j 2 way iftp: 1 way Ipj fl® a ate'eo 19p oar mejra 4 way irwJIvJdoBll* BCfflaned 2}p per metre. LOUDSPEAKERS 
38 or 45frm or 2iln 60. Siln 8 or 230. 2}ln S or 600. 3ln 350. ailn 3.10 or 900, all al £1-10 eacnj 6 a 3lr 3, 8. 15 or 250. £1-25: 7 * 4ln 3. 8. 19, 25 or 800. £1 75; 8 * 5ln 4.8 or 250. £2 99: Bin 80, £1 »- "INSTANT" BOLK CASSETTE/TAPE ERASER Inaiant efaaurfl ol coaaeOaa and taoa tooola. any dla- meter, damagnelleea lape heefla, 20O/240V ac. £9-99. POWER SUPPLY, TWIN OUTPUT: Prim 240V ec. New, Britlth msnufecture. emoBlhed ti.c. output WV 1-5A, plua alablllaed ouipul ol 19V lOOMa. plue 12V ac 0-6A Oulpul, complole with dfaoram, £3-00. EDQEWlSC LEVEL METEP FSD 2W4A Size 19 x 18 x Mmm 8000, £1-10. SYNCHRONOUS GEARED MOTORS. 246V «c. Brand oew. built In pearbox, 1, 0, 0 or 20 RPH. all at 
O'PVNAM8FORMERS FDR VRLVI AMPLIFIERS 
P.P. ..c loopM 3-8-15, A-A eX SOW, CU M: A-A 3K MW.tll (ELSl. KT88. slct. EZ2 $b. O.E.C. MANUAL OF POWER AMPLIFIERS Coyer* vaiyfi amplifiers 3CW to 400W. 7»p. 
tleorow'lMOISOV Mp: 2000,30V Mp, 'M0/I5VMd; aMOIIMV £1-23; Paoir tubular W/E 0 Al/eooV, J 2/iMV 4 7,'160V, all Bl Ho oacb; £11 ger 100. 4-wb, Un.cre.rioO, main a. Mp M. Ibaal tor spuaksis. Intarcoma. tele- obono., etc. £» S». loom < cora (3a) 33P. M 80 8 
" M """"ah prices include v.a.t, CARRIAGE EXTRA OR ALL ORDERS Cellar* by eppatntmenl only. S.A.E. enqulrle*. Mats 
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Htld 0lIl ... nd W.r.ho .... 
44A wmlOUIINE GIIOVE 
LONDON W2 SSF 

Z &, I AERO SERVICES LTD. lIetoll SholO 
as TOnENHAH COURT ROAD 

LONDON WI 
T.I . 510 1401 

OlOen an day Saturday T.h 727 .641 1211 
Re. No. 242 1255 03 

.. I.al. I.nd all corr.lpond.nc. and Hail-Orde .. to Head offic. 

SPECIAL OFFER OF BRAND NEW MUL TIMETERS 
VALID UNTIL 31st OCTOBER ONLY 

U4313 
20.000 o.p.v. 
2.oo00.p.v. 
8O"A-l'5A 
0'6mA-l'5A 
75mV-6ooV 
15V-800V 
lK-1M 
O'SI'F 

U43t5 
20.COO o.p.v. 
2.000 o.p.v. 
SO"A-2 '5A 
0 'SmA-2 'SA 
7SmV-l00V 
lV-l000V 
3000 -500kU 
O' S" F 

I -I *' ... 
TYPE U434t 

COMBINED MUL TIMETER & TRANSISTOR TESTER 
Sensitivity: 
Current : 

Voltage : 

Resistance : 
Transistors: 

16.700Q/V D.C .• 3.300Q/V A.C. 
0 '06-0 '6-6-60-600mA D.C .• 0 ,3·3 0-30-300mA 
AC. 
0 '3-1 'S-6-30-60-1S0-300-900V D .C. 
l ' S-7 'S-30-1S0-300-7S0V A .C. 
2-20-200kO-2MO 
Collector cu t-off current 6OI'A max 
D.C. current gain 10 ·350 in two ranges 

Price complete with 
prelled Iteel carrying 
cale and test lead •• 

1-5% D.C .• 
2 ' 5% A.C. 
£10 '50 

2 'S% D.C .• 
4% A .C. 
£10 ·50 

PRICE, complete with steel carrying case. test lead. battery and Instruc-
tion manual £9 ·90 

TYPE U4324 

D.C. Current: 
A.C. Current : 
D.C. Voltage: 

A.C. Voltage: 

TYPE U4323 
COMBINED WITH SPOT FREQUENCY OSCILLATOR 

Sensitivity : 20.000 O,N 
Voltage: 2 '5-10oov ACIDC 
Current : 0 -OS-500mA DC 
Resistance: So. to lMQ 
Accuracy : 5% FSD. 
OSCillator output : 1 kHz squarewave 

465kHz slnewave modulated by 
1 kHz squarewave 

Resistance: 
Accuracy: 

O' 06-0 ' 6-60-600mA-3A 
0·3·3-30-300mA-3A 
0'6-1 -2-3-12-30-60-120-600-
1200V 
3-6-15-60-1S0-300-600-900V 
5000-5-S0-500kQ 
D.C. 2 '5%; A.C. 4% (of 
F.S.D.) 

PRICE. In carrying case. complete with leads £8 ·00 
PRICE, In carrying case, complete with leads £8 ,00 

PRICE complete with test leads and fibreboard storage 
case £9 '50 

THIS OFFER IS VALID ONLY FOR ORDERS ACCOMPANIED BY 
REMITTANCE WHICH SHOULD INCLUDE £1 ·50 FOR POSTAGE AND 
PACKING AND 8% VAT. 

ANY INSTRUMENT FOUND FAULTY OR OTHERWISE_UNSATISFACTORY ON RECEIPT WILL BE REPLACED FREE OF CHARGE 
OR FULLY REFUNDED, PROVIDED IT IS RETURNED TO US WITHIN 7 DAYS AFTER RECEIPT. NO FURTHER FREE REPLACE-
MENT OR FRill REPAIR GUARANTEE IS OFFERED. ANY FAULT OR DAMAGE DISCOVERED LATER MAY BE REPAIRED BY US 
IF THE INSTRUMENT IS RETURNED WITH EXACT DESCRIPTION OF FAULT. A CHARGE WILL BE MADE FOR SUCH REPAIRS 
AND SERVICING. 

BARGAIN PARCELS SAVE POUNDS 
Hug, qUlntltl •• of .I.ctronlc compon.nt. mu.t b. clearld I •• pacI requlrld. 1000'. of 
capacltora, r.llltor. , trlnl'ltOrl , ex 'Qulpmlnt panll. etc. coverld In valuabll com-

lOll by Wllghl 7 Ibl-&4'1I; 14Ibl-&7'1I; 2.lbl - t1l '''; 

Handl/ Aluminium TV COl' plugl' fo, 'I .. 
4 aluminium bo .. 1128 /( 44 )( 38 mm Id,al Standard wlr' Inded ".one12 for &1 ·00 
'0' , Ign"llnlo.lo,". ,le. " ... Mlnlllu" tK log poll wllh I /P Iwltch 4 '0' 
Mlnlalure Edglwlll Ponol Mol,," &t o 
100,,10 FIO. 1010 DON'T LIT YOUII INVIIIONMINT 
100 mlnlaluro ,""d Iwllch .. Id.al '0' DIHYDIIATI YOU 011 YOUII .. 0.-
bu,gla, ala,ml. modll ,allwaYI. olc. " ' . . • ••• ION •• luy • HonoywllI Humidity .• '. polo '2 volt rood rollYI on board Conl,oll.,. ComPlc' (3," x ' •• x ,"). wldo 
• • rongl 0' .onl,ol .• dlullable by." Iplndlo 
High GUlllty .ompulor pin 011 Imolh,,"d In 

.om.on,nll llb, &4 -71. '0 Ibl Ct<llrolly HOItod HomOl. Olft .... I t •. 
D. LUX. ,.111. GLA •• lulld your cwn Humldln,," or Olhydrollon 
CIItCUIT ITCHING KIT. AI"ml. £t -.. I •• 4 ,., &I. 

Ibrlllvl clolnlr. 2 mini drill bltl . Ilch Iroy , . .... 
Ind Inllruetlonl/only &I'.. TIA '20A"lOolch 
'50 Iq . In. nbro gl .. 1 boord 11·.. eN 7."IN £t ... h. 

to mll IpIC. It .... lollcllon 
llb, II"lc .hlorldl to mlllpo • . &1 '01. Componlnt •• rg"nl 
Inltructlon Ihllt .. p 300mllld ,,"1110'""'wllt&t .. 
Mlnlatur. maJnl tranaformtrl , fully 100 modern mixed cape mo.t ty., .. U · • . 
Ihroudod. 240V . In 'oO-IV II 'OOml Dui . lOO mllld r .. lll.ro mOltly' "2wltt. IUI. 
Ix now oqulpm,nl. Complolo with melnl lOO mlltd polYOII" Cl pi 11 '10. 
10ld .nd plUg on Inpul Ind ohorl IlIdl lOO mlxld modern mlnllturo end c,,"ml. 
on output"p. plllo ClPI £t .... 
• oml.ond.oto, .a,galnl lOO mlltd wlrowoundl 11 '10. 
THI Thormllloro 10 10' It '10, 100 prlnt.d .Ir.ull ,,"111011 It '10, 
tOO " k d III d I lal ml.od Aim "olltoll. mOllly mlnlltu" 

.. 11 ,00.500 fo, 
.1 • . I.·.. 2t ml .. d poll" p,,"to It ... , 
'00 mlx.d dlodll Inoludlng Itnor. powor lOO High woltlg. rOl llloro. wlllwound 
.nd brldg. tYPII &1-.. oIe. a ·lO. 
Irldgt ... ,Inor l00v 2·t Imp 4 for It . Modt,n Vlrll •• 1 P"lttl wllh Ilollod 

lOOK . 1 MIG. Q lor It. 
to Gormanlum dlod .. . Id .. 1 lor .ryltol Imlll to wlllwound Horl •. Convtrgon.1 
.. tl. It • . &to Prol.t wllh Knob. 10 for It. 

MH. Corl- Meloroll' Will Audio I.C. MFC IOtO 
Nlw U.H .F. tllnllllor TV tunorl 4 pUlh-
bullontypol. ·1O ... h. lfor&4. 
"otory Iypo with I low drlvt a·... lOOK St,"O SlIdtr 'otl . Mod.rn • • lIm 

COndtnlOll 
101/-tlPplng, "I' '' .lIpI. a'lblt wllh Inttg'al lOOK pot. For VOII.IP tuning 
olampI. FUll holdtrl . Ipl" nutl t tc.. on VHF at Ultd In modtrn Thorn mUllc 
&t ptr pound. .tnlrtl. &to 
40p P & P ON ALL ABOVE ITEMS. SEND CHEQUE OR POSTAL 
ORDER WITH ORDER TO SENTINEL SUPPLY, DEPT PW 
148A BROOKMILL ROAD. DEPTFORD, SE8 
C ... LLI". IY APPOINTMENT ONLY 

DIODE SCOOPIII 
We have b •• n fortunate co obtain a 
Ilr,. quantity of unte.ted. mo.dy 
unmarkld .1.11 silicon diode •. T •• t in. 
I .ampll batch ,.eveal.d about 70°/. 
u ••• bl. d.vic .... -.iln.t diode. , hilh 
volt ••• recti Ind :teneri may ,11 be 
included . Th ••• ar. be in. oKered ac 
ch. JnC'redlbly low pr'ice of ,. ·15 
/lOOD-or • b •• 01 1500 lor Q·lS. 
SI, of 10.000 £e. Box of 25.000 
"7 ' 10. Box of 100.000 "2. 

DIIC CIIIAMIC PACK 
Amui". var iety of v.lulI and volta ••• 
from I IIW pF '0 2 '2"FI 3V '0 lkVI 
200 '" 500 Q -lS. 1000 !E4 ·OO. 

PC ITCHING KIT Mk III 
Now conuln. 200 Iq. in •. cop,.'" clad 
board. lib. f.rrlc DALO 
Itch r.,11t pIn, ebr •• lvl cll.n.r. tWO 
mlnlacur. drill blest I t ch In, dl,., and 
In.tructlon,. '4 '2'_ 

III LAY. 
Low p,oAl. 'C mn'. 10 x 33 

x lOmm 6V coli , SflCO 3A contlCU. 'Jp. WIJ2 Sub. min ,ypo. 10 )( 19 )( 
10mm 11V call DPCO 210 contlcCl 
" . IS. W70 I 6V SPCO I A contlcto 20 x 30 
)( 25mm_ Only 1610 • 
WI17 II pin piu. In rolIY. rltod 14V 
IC, but work. WIll on 6V DC. Con .. u." 1 polo . 10 , ... d 10 .... "p. 
WI19 11V 12501', DPCO lA CO"'"ec" 
SI .. 29 )C 22 )( IImm, Mln plu.- in 
type 7210. 
WIl9 50V IC (24V DC) coli. II pin 
piu. in typ •. 3 poll c/o lOA conCaetl. 
Only"p. 
WI46 Op,n conltrucclon ma'n, r,IIY. 
3 I." 10Alclo conCl .. I." ,20 • 
Sond SloE lor our ,oilY lI,t-II4 ,yp" 
1I"ld I nd IIlu." ... d. 

IDGI CONNICTO'" 
Splel,1 purch ... of ch ... 0 ' (" pit:eh 
double-.ldlcl ,old-pl.cld conn.ecor. 
,n,bl .. UI cO oH,1" th.m at I ... than 
onl. thlrd thtlr o,i.lnllll,t prl •• 1 
11 WIY 41pI11 WIY 47101 31 WIY 72101 
040 WIY top. 

POT IAIIGAINS 
Standard ,in pocl-.pindl, i, Ilmm 
lonl. In the followin. valul' only; 
IOk lin ; 04k7 lemi-Io.: 680R lin; lk1 
lino 10 for ,. any m ix. 

VIIIOCASIS 
PI."ic top and bottom alloy plnel. 
front and back 
1237 154 )( 85 )( 40 n ·5J 
1138 1504" 85 )( 60 n ·,. 
1139 15")( 85 )( 10 n J2 
3007 180)C 120 x 40 n ' lO 
3008 110)( 110 x 65 n'lo 
3009 110 x 110 " 90 n ·74 
1410 205 X 140 )( n 51 
1411 105)( 140 )( 75 !E4 '01 
10411 105 X 140 )( 110 " 12 

V."O PLAITIC IOX •• 
'rof ... lonll quality two cone ,r.y 
polYlCyr,nl with threadld In .. rCl for 
moundn, PC board I 
1511 120 X 65 X 40 (2 17 
2510 150)( 80 )( 50 '2'41 
1521 181 X 110)(60 n·;u 

SLOPING !'1I0NT IOXII 
1798 171 X 121 )( 75137 ·5 '04 ' " 
lS23 110)( 174 X 100153 ,, ·to 

CAPACITOIt IAIIGAIN. 
100mld 150V 76 )( 3'mm 82101 
400mfd 400V 75 )( 31mm 78. 1500mfd 
40V PC mount 040 X 1lmm 7 lor " 
2000mfd 10V 18 X I'mm 10 for " 
IOOpF dll.1 100 for" -05mld 30V 
dll.1 100 for"'" 
' Imfd 20V dl,c. 100 I.r n 'l6 
l ' lmfd 3V dl,," 100 lor U " 4 
,, ·7mfd 100V poly ... tr 6 I.,,, 

IXPUIMINTIIlI 
CALCUL ... TO"a 

B ... d on CIOO .hlp. 'hll p.ck 
of plrCl enlbl •• the more e)Cperilnced 
con.cruetor co make In 8 dl,lc 
.. function calcullcor, Th. compr,· 
htn,vl. dat. ,uppll.d Inelud .. lull 

cl,., Cln b, u .. d ate. Com,on,nu 
In.ludld In ,h. Pick Irl ClOO 

all 
"., C'I .tc. All for only '1 '10. 

GREENWELD 
VAT-Juat 
.dd 2.p poat 44:3 MIlIbr'OCIk Scutt'wmpton 901 OHX 

HEir- Z & 1 AERO SERVICES LI R«a No-242 1155 03 
1 Ptaaaa aand ktt corraapondanca and Mtil-Ordara to Head Offlca 

b 
Retail Shop 

•S TOTTINHRH COURT HOAO 
m LONDON Wt 

T.l SM t*n 
Omr ail day Saturday 

SPECIAL OFFER OF BRAND NEW MULTIMETERS 
VALID UNTIL 31st OCTOBER ONLY 

Plaaaa *«■ cendlllon* of ial« balaw 

20,000 O.p.v. 
2,000 o.p.v. 
60HA-1-5A 
0-6mA-1-5A 
75mV-6<K>V 
15V-800V 
1K-1M 
0-ScF 
1 -5% D.C., 
2'5% A.C. 

U431S 
20,COO o.p.v. 
2,000 o.p.v. 
S0fiA-Z'5A 
0'5mA-2-5A 
7SmV-100V 
1V-1000V 
ooon-eooka 
0 5«F 
2-5% D.C,, 
4% A.C. 

Piico complete with 
preeeed eteel carrying 
eaee and test lead*. 

TYPE U1341 
COMBINED MULTIMETER & TRANSISTOR TESTER 

■ \ Sensitivity; 16,700n/V D.C.. 3.300ntV A.C. 
Current: 0-06-0-6-e-GO-600mA D.C., 0-3-3 0-30-300mA 

H • ■ AC. ■ A A Voltage; 0-3-1-5-6-30-60-150-300-900V D.C. 
■ - S§- 1-5-7-5-30-150-300-750V A.C. 
■ • Resistance: 2-ZO-200hn-2M£l 
■ # 4> Transistors: Collector cut-oft current 60mA max 

' D.C. current gain 10-350 in two ranges 
PRICE, complete with steel carrying case, test lead, battery and instruc- 
tion manual £9-90 

TYPE 114323 
COMBINED WITH SPOT FREQUENCY OSCILLATOR 

Sensitivity; 
Current: 
Voltage; 
Resistance: 
Transistors: 

TYPE U4324 
PD.C. Current: 0-06-0-6-60-800mA-3A 

A.C. Current: 0-3-3-30-300mA-3A 
o.c. Voitaoe: o-9-i -a-a-w-so-eo-iao-eoo- 

A.C. Voltage: 3-6-1S-B0-150-300-600-90OV 
Reslitanoe: 500n-5-50-500kCl 
Accuracy: D.C. 2-3%; A.C, 4% Cot 

F.S.D.) 
PRICE complete with test (eads and fibreboard storage 
case £6-SO 

Sensitivity: 
Voltage: 
Current: 
Resistance; 
Accuracy: 

20,000 O/V 
2-5-1000V AC DC 
O-OS-SOOmA DC 
Sfi to 1MO 
5% FSD. 

Oscillator output; 1kHz spuafewsve 
465>.Hz slnewave modulated by 
1kHz squarewave 

PRICE, in carrying case, complete with teads £8-00 
PRICE, in carrying case, complete with leads £8-00 
THIS OFFER IS VALID ONLY FOR ORDERS ACCOMPANIED BY 
REMtTTANCE WHICH SHOULD INCLUDE £1 -50 FOR POSTAGE AND 
PACKING AND 8% VAT. 

ANY INSTRUMENT FOUND FAULTY OR OTHERWISE UNSATISFACTORY ON RECEIPT WILL BE REPLACED FREE OF CHARGE 
OR FULLY REFUNDED, PROVIDED IT IS RETURNED TO US WITHIN 7 DAYS AFTER RECEIPT. NO FURTHER FREE REPLACE- 
MENT OR FREE REPAIR GUARANTEE IS OFFERED. ANY FAULT OR DAMAGE DISCOVERED LATER MAY BE REPAIRED BY US 
IF THE INSTRUMENT IS RETURNED WITH EXACT DESCRIPTION OF FAULT. A CHARGE WILL BE MADE FOR SUCH REPAIRS 
AND SERVICING. 

BARGAIN PARCELS SAVE POUNDS 
Hun* auantUlM o\ ■Ttctfonfc cowoontntB mu«1 b« cleartd ai sctct fsqulrsd, lOOO'f «f CBPBCliora, IrBnitBtors. E* aoulprrtnt panslfl ate. covarid In valuabls com- penints. No llm« lo lort. Muftt itH b* wslght 7 rbi-4411: 28ib»- £f2-M; 
Handy Packa 4 Blumlriun boiaj 1 ja * 44 * 3® mm Idaal fcalorial InlaclQri, atc.AI M. 
MlnJalor# Edgawfaa Panal Matafi SOOuA FSD, Hp 
100 mlnitlura raad awllchai idail for au'fllar alarma. modal railway#, ate.<2-M. 8 x fl oola 10 voli raad rataya on board 
U4I. HtBhdualltycemputar panala amotharadIn comoonaAii ft iba *4 71. 10 Iba 
09 LUXi FIBRI QLABS RR1NTID CIRCUIT ITCHINB KIT® InaludaalBfl ao.ioi, cooptrdad f/o board, i lb farric chjondt, 1 Difo aich raatat om. abraalva claanar. 3 mini drlJJ bltt.slch Iriy «nd InitAietlonf/CDly Cft-U. 
150 ia. in. flbn olaif board AI M Oalo pan. tbp. I lb /arrle chlorlda to mil ipic. Ci U 
ft Ibi farric chloric# to mil apac. Bl H. 
Inatruction ahaat SOp Minltlur# malna tranafofmara, fgily ahroudad. 040V. In ft-O-ftV at ICCma out, E* raw aqulomant. Complata with mnlna taid and plua cn <pput «nd abort fatdi on output Mp, 
■•mloonduotor ■a^aalna THS Tharmlito/a lOtor •», 
100 naw l markad allkon and aarrntnlum franalaton Including SCUft. BFT04, BCIftd. «le,lMft 100 ndx«d dfodaa Insludlng zanar, powar and brldpa lypaa 1915, 
Brldga roctlflar lOOv 2 B amp 4for 11- Brand naw ITT 05 kv irlblara for Dacca Bradford chaaala It U. ft for <10. 
00 Oarmanlum dlodat, Idail for c/yltat aafa, ate- If. Mlnla-ura Vamilron FM4 ifl-? MHz Ctra- mle Pillar a I0p taoh i tor Mi. 
Niw U,RF, Ifintialor TV tunara 4 pyth. button 1/pa ift ■« 
Rotary typ# with alow drlva #t ». 
Hirdwara FacNi atcb containlno loo'a of Hama Including BA nula and bolta. Nylon, BalH«pplngr Foaldrlva, "P" cllpi, Cibla olampa, Fuaa hofdara. Bptro ruta #tc., II par pound. 

Aluminium TV coa« pfuflaeforii 04 Standard wlra andad naona 12for 11 00 MJnlatura 8K log peta with a/p awltch 4 for 
DON'T LIT YOUR 1NVIRONH1NT DtKYDRATB YOU OR YOUR PO«- BIBBIONB. Buy a Hontywall Kumldlty Cenlroirar. Compart ffk"* tfx i"), wtda ranga of ccnlrol, adjuatabl* by i" iplndla wllh flat. Contact Rating 3'7BA a 04OVAC, f-ftA® 1MVAC, Idas' for Oraanhouaaa, C#ntraHy Haatad Momaa, OfTcaa. ale. Build yourown HumJdlflaraorOahydratlon Alirmi CI 14 #■. 4 for IK. 
Naw Mlnlatura FM Frontanda BS-IMWHx, 
It ftft ^* ''F"0r 

TflA iKAMpaach 
9N 7011DN11 aaeh. 
00 mm anii-iurfla fuaai your aaltctlpn ftOOMAtOft lBA.12fGrl| M 
Componant Ratra&lna 300 mlEad rBBlaLorailtwattll H 900 modarn mlxad ctpa moat lypai 19 9t. 000 mlxtd ftaillori moatfyl 10 watt. U N, 100 mlxad polyaalar cap# (11*00, 100 mliad modafn mlnlatura and canmic Plata capa 11 00. TOO mlKtd wlrawoundi If-tO. 900 prlntad circuit raililon 11 00. 104 mlxad film ravlitori, moatly mlnfatura 11*04, 400 lor It H. 
00 mlxad pota ftpraatta 11 «. 
100 High watlaga rcilatora, wlrawound ale. 11 U. 
Modarn Vartlcal Praatla with alottad Unflba, 0000. 470K, BOOK, 1 MEO, Bftlpr It, 4 Packa It H. 
Smalt BD wlrawound Horti. Convarganoa Prai#twlth Knob. 10 for It. 
Motorola t watt Audio l-C MFC MlO 4-1 ev. Men. IWOOMV. 8«naltlvl1y S.C, proof, compiata with drculla and data 11 if aaeh, ft for 14. 
100K Slarao SUdar Pota- Mcdtro, allm typa. Up aaeh, 3 for 11. 
Doubla Sang A.M. Tuning Condanaora with intagrai 100K pot For varlcap tuning or VMF m uaad In modarn Thorn muaic 
central 11- 

40p P 4 P ON ALL ABOVE ITEMS. SEND CHEQUE OR POSTAL 
OROER WITH ORDER TO SENTINEL SUPPLY, DEPT PW 
149A BROOKMILL ROAD, DEPTFORD, 8ES 
CAllKRB BY APPOINTMENT ONLY 

DIODE 5COOP111 
Wo hava b«sr» forcunita to obu'o ■ 
larja QuantEty of unteiCed, moacly unmarkad glaaa aillcon diodai. Ta»tin« 
m ■amols batch rovaalad about 70% uaaabla davlcaa—afinal dlodei, hith 
voltafB raco and zenara may all ba includad. Thai# tra faaini offarad at 
tha Jncradlbly tow price of H'19 /1000—or a b«| of 1300 for 12-25, 
Baa of 10,000 18. Box of 25,000 
117*50. Box of IOO.OOD Iftl. 

DISC CBRAMIC RACK 
Amaalnf variaty of yaluaa and votuiaa 
from a fsw pF to l-l/iF/ 3V to 9lcV/ 
100 He 600 1215. 1000 14*00, 

fC ITCH I NO KIT Hk III 
Now eentilni 200 aq, ln», COppar clad 
board, Mb. Parrlc Chtorlda. DALO ateh yailct pan, abmlva cfaantr, two 
mJrlaCura drill bid, atehlnf dlih and Instrverlona. 14*25. 

RBLAYB 
WB47 low proflla PC mntg 10 X 35 
X 20mm 6V eoll, SPCO 3A conttcti, 
ftp. W032 Sub. mln typa. 10 X If X 
I Omm 12V coll DFCO 2A concactl II *15. 
W70I 6V SPCO 1A contact* 10 K 30 
X 25mm. Only 96p, W5J7 11 pin pluf Jn raliy, ratad 24V 

Ac. but worki wall on OV DC. Ccn- tacci 3 pola c/a f*«ad I0A, flp, 
Wflf 12V IliOROPCO IA comacta. Six# 29 x 22 x Ifrnm. Mfn plui-ln 
typa Tip. 
W83? SOV ac f24V DC) coll. 11 p'n plui in typa, 3 pola c/o I OA eontacti. 
Only flp. Wf46 Ooan conitruciion mama ratay, 3 lit! lOA/e/o contlcta. it '20. 
Sand SAE for our rolay Hit—04 typa* 
llitid and lllo^tratad. 

BDOB CON NBCTORI 
Spadal purchaaa of thait O l" pitch doubla^jldid lold-platad eonnactori 
oniblaa U* to offar cham at lan than ona.third tha'r arJllnal lilt prlcal 
18 way 4rpj 11 way 47pj 31 way Hpr 
40 way Mp. 

POT BARGAINS 
Standard »i*» pot*—ipindla la 12mm 
long. In the followinf v*)uai only: I Ok lln; 41*7 aami'lox; 6B0R Un; 2k7 
lin. 10 for II any mix. 

VEROCASES 
Pl«*tic top and boctom alloy pineli 
front and back 1237 154 x 85 x 40 12*51 
1236 154 x 65 X 60 ll*7f 
1399 154 K 85 x 80 <1 32 3007 180 x 110 x 40 11 10 
)00B I BO X 120 X 65 15*50 3009 100 X 120 X 90 13 74 1410 205 X 140 X 40 13 51 
1411 205 X MO x 7S 14*09 
1412 209 x 140 x 110 18 12 

VBRO PLABTIC BOXVt Proraailonal quality two cona cray 
polyityrana with thraadtd Inaaru for mountlni PC board* 
25t8 120 x 65 X 4Q 12 17 2530 150 x 80 x SO 12*49 
2522 188 x I 10 X 60 13*25 

BUOPING FRONT BOXBB 
1798 171 X til X 75137*5 14*tf 
2523 120 X <74 x 100/53 CB fO 

CAPACITOR BARGAIN* 
eoomfd 250V 76 X 3flmm »2pi 400mrd400V7S x 30mm 78i ISOOmfd 
40V PC mount 40 X 25mm 7 for It 
lOOOmfd 10V 30 X 10mm 10 for It toopf dliei 100 for II OSmld SOV 
dlica 100 for 01 * Bt 
-1 mfd 20V dlica 100 far 12 J6 2*lmfd JVdlXB 100 for £3*94 
4'7mfd 100V polyaitar 6for If 

■ XPERIHBNTBRt CALCULATOR! 
8t*ad on tha C900 chip, ihl# pack ofpirta anablai tha mora axparlancsd comcrgctar to mik# an 8 dlft't 
4 function <alcul»ter, Tha compra* 
hantvEa data auppllad Indudaa full alia layout of PCB raqulrad, iyp»» 
of tulcabla dlaplay and kayboard 
that can ba uiad ate. Componanta Includad In tha pack ara CS00 calculator chfp, drlvar IC, all compo- 
nant* for Invartar/cJock ctrcutia, 
R'a C*i ate. All for only 13*M. 

s:;: gheeimwe. a .ddDppo.t 44a MutrookRoad Sauchpmptoo SOI OHX 

PablUhuJ op ppprOKlmRUly thr 7ih uf moh wmnh by IPC Llmltad. Waaloyar UoDa-. We»t Quny I'uy bi.. Uutrn Hllxj JJ«i. jh Kuaheiiu ii> Xmlri J'lMilvf., Ij'in-iriUli!, Utde. Huu; Agruw for Au-lraEk and rfea Zaaknd-Unr'lon und Ouloh (A*k) UU.; KouLh Afflou-Caulral Vows Aa^iwy l.td. Mub^crlpllnjw INI.aNI> uh-I OVRR8KAM IJO flO puysblP^u lP^ ^rvkr-. OhUIJ^iI H=. Panydiouni Jlcad, Hftj'ward* Ki'.th, Kuiaaa- PKA.TTte»r. Wikulm- l> ioM ■uhjaet to lb* (nllciwhlft oODdlHonv. iiauitl? thwUt »hall ufyi, itltJV"qt Ihr wrltlon uiwumt of tto Pablkhrr* flr»t wvluu ",*uJrtvan. br im. hlr^ oul or uthirwlw ■Jlipii.n,! .if by way of Triuk m morn thap thy rscornmaiMlnJ «rllln* prk.. .»n tbu nov«f» -anluaing Blw whirh the -allljiB (»rln» 1* »<lWarl. in v.a.t. and n •hall uoi ba kht, ramM. hlrwl nut or fttberwlae ilE*vo««l of hi u muilJoUd oouJJUoo nr hi auy miauthorkt*! «vcr hy way <>1 Trad, or afiUad to or m pan of any I'UullOkllon 'jt advaruaUft, iiwrury or $ik- lOrJaJ ptaltar wbatauivtr. 
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The new DoramElectronic ••••••••••••• 
Hobbies Catalogue is • .. "m • 

packed full of new exciting • ..u-. . 
merchandise including 

MICRO PROCESSOR . ELECTRONIC • 
BASED KITS. HOBBIES • 

ELECTRONIC KllS FOR . CATALOGUE • 
ALL THE FAMILY • 

ELECTRONIC TOOLS AND . Name . . _ _ .. _ , . . . . . . • 

BOOKS . Address.. . .. .. ... .. _ • 
AUDIO&CAR . • 

ACCESSORIES ETG • 

For your Nights of Delight. . Please send my FREE Hobbies • 
Send for your copy now. • Catalogue. I enclose 2Sp 

Overseas customers . contribution to p. & p. • 
(except for N. Irelandl - Doram Electronics Ltd., • 

60p Includmg despatch by Air • PO Box TR8, 
(or all-up postl Wellington Road Estate. • 

• Wellington Bridge, 
Leeds LS12 2l:JF PW4 , 

WeilfnglonRoadEstale. •••• _ ....... 
Wellington Bndge. .... .... 
Leeds LS 12 2UF 

of 

r 

sent in a plain \ 
rown envelope / 

fe 

v v 

4 n The new Doram Electronic 
Hobbies Catalogue is 

packed full of new exciting 
merchandise including 

MICRO PROCESSOR 
BASED KITS. 

ynm 

ELECTRONIC 
HOBBIES 
CATALOGUE 

■ ELECTRONIC KITS FOB 
ALLTHE FAMILY ■ 

I ELECTRONIC TOOLS AND 
BOOKS 

Name.... 

Address. 
AUDIO & CAR 

ACCESSORIES ETC 

For your Nights of Delight. | 
Send for your copy now. m Please send my FREE Hobbies 

Catalogue. I enclose 25p 
contribution to p. & p. 
Doram Electronics Ltd-, 
PO Box TR8, 
Wellington Road Estate. 
Wellington Bridge, 
Leeds LSI2 2UF pw4 

I 
Overseas customers 

(except for N. IretandJ- 
60p includtng despalcti by Air H 

for all-up post} ® 

( Oorem Electronics Ltd.. 
PO 00* TR3. Vi/clfing(on Road Estate, Welliogion Bridge. 
Leeds LSI? 2UF 
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for the modern D.l.Y electronicsenthusrast and more. 

100W RMS STEREO DISCO 
A genuine fOOW RMS oer channe l (both chan-
nels dnven) stereo disco with auto on 
microphone. VU meters, full monitoring and 

10 CHANNEL STEREO 
GRAPHIC EQUALISER 

A new desi gn with no d ifficult 'co il s to 
wi nd . but ;) spec ifi ca tion tha t puts i t in 
t he top-fli ght h i-fi class. All th is for ,H'ollnd 
[70 inc lud ing full '.,. p unched and Dr inted 
metalwork and woodwork Send for our 
component schedule now. Fu ll construc-

_.....JL-___ tion details price 250. (All 

VERY 
LOW-

DISTOR-
TION 

AUDIO 

include V.A .T. rtnd 

INTEGRATED 
CIRCUITS 

Over 35 pages in ou r catalogue 
devoted to hu ndreds of useful 
IC's. All WIth data, Din connections 
and many with applications circuits 
and projects to build. P,ost the 
coupon now' 

cuelng facili-
ties and a very 
high quality 
li g ht show. 
Complete con-
stru ction 
booklet MES41 
pric e 25p 
Cabinet comes 
complete with 
lid and carry-
ing handles . 

OSCILLATOR 
The very low distortion sine wave « 0'01 0/ 0 ) 

outout is suitable for testing very high quality hi-
fi audiO equipment. Also square wave 
output. Range 20Hz to 26kHz. Output OV TOUCH-SENSITIVE PIANO 

PEDAL UNIT 
A completely self-contained pedal unit. 
13 note. 2-0ctave range. 4 organ stops. 
It can be added to anv organ. A really 
unusual extra is the guitar stop 
Which uses four envelope shapers to 
give a real bass guitar sound. A must 
fo r the solo gUitarist. Full construct ion 
details in our catalogue-post the 
coupon below. now! 

'PE' STRING ENSEMBLE 
Unbeatable prices and finest Quality 

only whe n you buy from 
Mapli n. AI! parts ava ilable to build th is 

project. Component schedule 
available shortly (s.a.e. appreciated). 
Demonstration model in our shop soon. 
Phone now and compare our prices. 

to I V In three con-
t inuous ly va riab le 
steps. Tota l cost 
around £21. FuLl con-
struction rietails in 
our catalogue. Send 
the coupon below, 
now! (all prices in-
clude V.A T . and 
p & p) 

The revolutionary new le AY-I-1320 f irst see n on 
Tomorrow' s World' is now available. 

Comp lete kit of IC 's to bu ild a 60-note 
piano ( 18 X IC' s) order as 'HQ53H price 
[36'86. Prel,minar-y <-ircult detail s ,n our 
October newslette r. Complete desi gn . 
Dcb's attractive venee red wooden cabi-
net available soon. It' s the most reahsti c-
sou nding electroni c piano we've ever 
heard and includes simulated damping. 

SYNTHESISER 
The Internat ion al 4600 Syntheslser. A very 
comp rehens ive un it . Over 400 sold. We 
stock all the par ts cost ing less than [500 
including ful ly punched and orinted metal -
work and a smart teak cabinet. 'Far less 
than half w hat vou'd oay for a read y made 
synthesiser o f equal qLla"itty . SpeCification 
on request. Full construction deta il s in 
our constru ct io n book [1·50. (All prices 
include V.A.T . and p & P.) 

loud and soft pedals. Fu ll 
details In our newsl etters. 
(A ll prices include V ,A r. 
and () & 0) 

SWITCHES 
We stock ,\ wide range of SWItches 
in clud ing a r.eally tow-priced hi gh 
quality inte rlock ing push- button 
switch system. which ;'.0 extreme ly 
versatil e. We've got to gg le 
switches . s lide SWitches . pu sh 
switches, rotar"y SWitches- there 
are dozens to choose from, bu t 
It's onlv a tinY Part of our fantd sllC 
range: 

Our bi-momhfy newal.tter ke.ps YDU up to d.te with latest 
guaranteed pric •• - our lat •• t .pecial oH ...... 

detail. of new projecte and new lines. Send 30p 
for th. n.Kt .ill i •• u •• (5p diecount voucher with .ech copy). 

** * * LOQk inside for our '\ t 4 page special pull out; 
'\ featuring the New ** 

POST THIS COUPON NOW FOR YOUR COPY OF OUk' 
1977 CATALOGUE PRICE SOp 

Please rush me a copy of your 216 page catalogue 

**78.,9 catalogue ** 
** ** ,******'*** ,M.APLlN .ELECTRONIC SUPPLIES 

P.O. BOX 3 RAYLEIGH ESSEX SS6, 8LA 
Telephone; Squthend [07(2) 715155 

Shop: 284. Londpn Road.,Westf;hff-on-Sea. Ess& 
I¥> Mtlori;u,1 TAlPC'Ihnru> '7 

I enclose BOp, but understand that If I am not 
satisfied I may return the catalogue to you Within 
14 days and have my BOp refunded immediately. 

AOORESS ________________________________ __ 

ni^pyri 

everything for the modern QIY electronics enthusiast and more. 

I00W RMS STEREO DISCO 
A nenuinc I00W RMS oer channel (both chan- nels driven) stereo disco with auto lade on micronhone, VU meters, full monitorrnn and 
coems faeili- lies and a very f huh Quality IiKht show, I 
Comolete con- 
boo'k'ct MG^4? 1 
once 25d 1\ 
Cabinet comes 1\ . comolete with V . hd and carry. V, f 
Ine handles, \f.   

10 CHANNEL STEREO 
GRAPHIC EQUALISER 

A rtew design with no d«fficytl roWs to 
wind, bol .■» jtocciricaiion tK^i nutt il m 
the tOD-fli?Ki hi-H cUss. All this for,wound 
{.70 includint fully nuncbed and nrint'fd 
meu(work and woodwork Send lor our 
comDonent ^Hndulo now. Full construc- 
-t«on details oricc 25o, (AH 

orlcos include V.A.T. ^nd 
o & o.) 

INTEGRATED 
CIRCUITS 

Owor 35 oacc^ in our caulyauc 
devoled to hundreds of useful 
IC's. AH wth dat^, oin connectionsi 
and many with aonlictilions circuits 
and oroiectS to build. Post the 
coupon POW! 

DISTOR- 
) TJON 

AUDIO 
— OSCILLATOR 

The vcrv low distortion sine Wave (<0-0l%) Output issuitablcfor tcstinC veryhichouality hi- 
fi audio eauipmcnt. Also Includes vtuare wave output. Ranee 20Hi to 26kHz. Output 0V 

to IV m three con- linuouslv variable 
sloos- Total cost 
around £21. Full con- Struction details in our calaloKue. Send 
the coupon below, now! (all oriccs in- 
clude V,AT. and 

rryrTrr niuiinTvyxv^k 

PEDAL UNIT 
A comolctetv self-conlamGd pedal unit. 
13 note, 2-OcUvc range. 4 organ stops. 
It can be added to any orcan, A really 
unusual extra rs the bass euitar slop 
which uses four envelope shaocrs to 
give a real bass guitar sound. A must 
for the solo guitarist. Full construction 
details in our catalogue—Dost the 
coucon below, nowl 

TOUCH-SENSITIVE PIANO 
The revolutionary new IC AY-M320 frrsl SGcn on 
Tomorrow's World" is now available. f 

Complete kit of IC's to build a 60-notc 
piano (18 x IC's) order as HQ53H price 
£36-06. Preliminary circuit details in our | 
October newsletter. Complete desixn, 
oeb's attractive veneered wooden cabi- 
net available soon. It's the most rcalistk- 
soundinn electronic oiano we've ever 
heard and include? simulated damuinit. 

loud and soft pedals. Full 
details m Our newsletters. 
(AH prices include VA1. 

-3^- ■ anrir»&, o) ,ncl' 

SWITCHES 
We stock A wide range of switches 
including a really low-priced hi^h 
quality interlocking push-botton 
switch system, which !•> extremely 
versatile. We've eot toggle 
switches, slide switches, nush 
switches, rourv switches—there 
are dozens to choose from, but 
it's onlv a tiny Dart of our fantj&tic 

'RE'STRING ENSEMBLE 
Unbeatable prices and finest quality 
domponenls only when you buy from 
Maofin. All parts available to build this 
fascinating project. Component schedule 
available shortly (s.a.c. appreciated). 
Demonstration model in our shop soon. 
Phone now and compare our prices. 

SYNTHESISER 
The Internatioial 4600 Synthesiser. A very 
comprehensive unit. Over 400 sold. We 
slock all the parts costing less lhan £500 
indurfinc fully Punched and Printed metal- 
work and a smart teak cabinet. Far less 
than half what you'd oay for a readv made 
synthesiser of equal qoahtv Specification 
on request. Full construction details in 
our construction book £1-50. (AM prices 
include V.A.T. and d S d.) 

Our b»-tn4inthly nowalattar kaapn you up to d«te with Incest 
guariUCBBd prlc«H - our latBMt ■pecial ottor* - 

detail! of now pro/acta and new (inen. Bond 30p 
for Cha naxc ain iaaua! (5p diacount vouchor with Aach copy} 

★ Uook inside fop our \ 
* 4 page special pUll out £ 
^.featuring the Wew * 
★,78-79 catalogue^ 

************* 
MAPLIN ELECTRONIC SUPPLIES 

P.O. BOX 3 RAYLEIGH ESSEX SS6 SLR " 
. Telephone: Southend [07021715155 

Shop: 284, London Road.Westcliff-on-Sea, EsseX 
T^olwu> SmrthPrv) imrtu 

FOR YC 
1977 CATALOGUE PRICE GOp 

Pleose rush me a copy of your 21S page catalogue 
l enclose BOp.but understand that if I am not cor 
satisfied I may return Che catalogue to you within 
14 days and have my BOp refunded immediately. 

ADDRESS. 
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