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WATFORD ELECTRONICS

35 CARDIFF ROAD, WATFORD, HERTS., ENGLAND

Less

Less 71% 25+ mixed"

SPECIAL ADDITIONAL DISCOUNTS ON OUR
MOTOROLA CMOS. Due to massive purchases we
discounts on published prices.
5% 10+ mixed

Less 15% 75+ mixed
Less 20% 100+ mixed

LOW PRICED TEXAS TTlLs -
are now able to offer the following

Even more discounts
on larger quantities

Less 10% 50+ mixed [N
MAIL ORDER, CALLERS WELCOME, Tel. Watford 40588/9 BUYNOW ! ! ! SAVEE £ £ £s
TTL 74 #]74% 36| 4009 58| 4071 21 | 4520 108} 4528 99| 4534 788
7491 80| a010 ss | 4072 21 |a521 26814529  165| 4536 380
ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. ORDERS | 7400 14 | 7402 53| 4011 19 | 4073 21 [a522 19914530 85| 4538 160
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/ | 7401 14 | 7493 35 4012 18| 4075 23 | 4526 1994531  165| 4539 110
P.O.s OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL |7202 16| 7454 bsd I 55| 4076 129 14527  152}4532 127 4585 101
INSTITUTIONS® OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY [jio; 0| 7000 J3|401a  99] 4077 40
WELCOME. P&P ADD 30p* TO ALL ORDERS UNDER £10.00. OVERSEAS ORDERS 7405 22 | 7497 262 | 406 513 4081 22 [ INEARIC'S
POSTAGE AT COST. AIR/SURFACE. 7406 38 | 74100 125 | 4017 99 | 4082 21 |50y 75 ng‘,ggﬂ; 18
MINIMUM ORDER £2.00 PLEASE. ;:gg ;3 7:‘05 ﬂg 4018 99 | 4085 74 1709C 14 pin 35 | mc1310P 12:2
VAT Erpor orders no VAT Apphicable to U.K. Customars onty. Unlass stated otherwise, al) prices | 7400 20 | 7a108 o4 | 1012 80 | dome D3m0 48 mc1312pQ 195
are exclusive of VAT Please add 8% 10 devices marked #. To the rest add 12§% 7410 Ys | 72131 o | 4020 02 Faoo3 150 {743Cw 8 pin 22 I mcrasgpw 20
Wo atock meny more items. Send S.A.E. for our frae fist. It pays 1o visit us. We are situated behind | 7311 24 | 74116 199 | 202 99 85t 7a7C 70 fMc1496 101
Wattord Football Ground. Nearest Underground/BR Station: Watford High Street. Open Monday to | 7412 23 | 74118 90 | 2022 90| 4094 190 |74c 38 [mC1aa33L 1250
Saturday 9.00 am - 6.00 pm.  Ample Free Car Parking space available. 7413 37 {74120 118 :8;3 :2 :ggg :g: ;ggecc- ;:g x‘%;;z)occ 79
1 69
7414 74 | 74121 28 B
POLYESTER CAPACITORS : Axial lead type. (Values are in uF) ja16 a8 |1z 23 |dezs 19| doar 12| Av10212 580 | MC3360P 89
400V: 0.001 00016 00022 00033 8p: 00047 0.0068, 0.01.0.015 0.018 9p; 0022 |3217 139 | 76135 70 prociil ML e SR EARETEIE 660 | MFC6040* 97
0033 10p; 0047 0.068 14p; 0.1015p; 015 022 22p; 033 047 39p; 068 45p. | 7220 16 | 74125 65 | aozg o | 4oee 199 Aheoatel o]l Ksozsax =
160V: 0039 0.15 022 13p; 033,047 22p, 0.68, 1.0 29p; 1.5 33p; 2.2 38p; 4.7 47p. | 7421 33 | 74126 80 | 4550 108 | 4161 109 | Av.3.6500e 0| RATes D70
DUBILIER: 1000V 0.01 001516p; 0022 18p; 0047 16p; O 1 34p; 0.47 a3p. ;:%g g; ;::gg ;g 4030 58 | 4162 109 | AY.3.8550% 850 | MM2112.2N% 310
4031 230 { 4163 109 { A 1224 18A 1
POLYESTER RADIAL LEAT (Values in uF) 250V FEEDTHROUGH | 7425 30 [74141 72 4030 300 | 4174 110 |av e ocen 23 |Neoisa e
001 0-0156p; 0-022 0-027 7p;0-033.0-047 0-068,0 1 8p; 0-1512p; [CAPACITORS 7426 36 | 74143 3144030 (g | 4176 99 | CA301 1w 5 N %0
022 0-3314p;0-47 16p; 0-68 20p; 1-024p; 1-527p;2-2 31p. 100,F 350V 8p ;:g; g: ;:::; 3;; 4034 196 | 4194 108 | CA3018w 82 | NE560# azs
4035 120 | 4408 720 | cA3020 170 | NES61% 410
ELECTROLYTIC CAPACITORS: Axial lead type {(Vaiues are in uF) 7430 18 | 74147 175 | 4036 325 | 4409 720 | ca3023 170 | NES6Z % 410
63v 047 10 15 22 25 3347 68 8 10 15 22 9p; 47. 32 50 12p; 63. 100 27p; | 7432 32 ] 74148 183 | 4537 100 | 4470 720 | Ca3028AK 95 | NESG5A* 185
50V: 1,0 7p; 50 100 220 25p; 470 50p; 1000. 2200 68p; 20V, 22 33 9p: 100 12p: 3300 7433 80174150 118 | 4533 108 [ 4411 995 | Ca3035 140 | NE566% 180
62p, 4700 Bap, 35V: 10, 33 7p; 330. 470 32p; 1000 49p; 25V: 10. 22 47 6p, 80 100 160 | 7937 30 174153 75| 4039 320 | aa12F 1650 | CA3036 180 | NESE7* 187
8p; 220. 250 13p; 470, 640 25p; 1000 27p; 1500 30p; 2200 41p; 3300 62p; 4700 54p; 16v: | 7438 33 174154 140 § 4040 105 | 4412V 1380 | cA3043 190 | NEST1 450
1040 47 68 7p; 100. 125 Bp; 470 16p; 1000. 1500 20p; 2200 34p; 10V: 4 100 6p; ;::? ,‘,1 7:‘23 82 | 4041 B6 | 4415F 795 | CA3046 80 [ RAM2102-2% 210
640 10p; 1000 14p g o ;4;59 2;‘5’ 4042 81 | 4415y 795 | CA3048 200 | AC41360%
TAG-END TYPE: 70v. 2000 98p; 4700 121p; 50V: 3000 75p; 40V: 4000 70p; 2500 65p; | 744 4043 96 | 4419 280 | CA3075 175 [ROM2513% 700
25V 3700 48p; 2000 37p; 40V: 3000 . 2000 96p; 325v: 200 . 100 - 50 - 100 190p. 7443 116 | 74160 118 | 4044 95 CA3080€ 80 | SG3402+# 255
4422 545
7444 132 | 74162 116 | 4045 145 CA3081 190 | SN72733N 125
7445 94 | 74166 141 | 4045  q30 | 4433 1225 SN76003N 240
TANTALUM BEAD CAPACITORS | POTENTIOMETERS (AB o EGEN) oPTO 7146 34 | 74167 198 | 304 99 | 4435 825 | CAJ08SE o o
35V, U ToF 022 033 047 068 | Carbon Irack JW Log & JW Linear values | ELECTRONICS* 7447 82 | 74170 z2a0 | 4247 4430 1275 | CA20904Q 220} SNIEOS3N 2
0 22.F 33 47 68 25V. 15 10 | 5000, 1K & 2K liin orly) Single 26p | LEDs cip G 78 | 74173 soq | 20%8 58 | 4450 295 | CA3123E 200 | SN76023N 140
20v: 1.5 16V: 10uF 13p each | 5k 2MQ single gany 28p | TIL209 Red 13 | 7450 37 ) 74179 178 4049 52 4451 295 | CA3130+w 94 | SN76033N 230
47,100 40p. 10V: 22pF 33,47 6V: | 580 2MQ single gang D/P switch §6p | TIL211 Grn 23 |46, 17 | 741727 118 | 4050 S2.| 4490F 695 95 | SN76115N 215
47,68, 100.3V: 68, 100uF. 20p each | 5K() 2M(} dual gang stereo 70p | 111212 Yeliow 27 7483 17 | 7a185 148 :gg; ga 4490V 525 "9;5 gj;gzzﬁ:‘ ;;g
mnio 20 0 0
MYLAR FILM CAPACITORS 2 Red 17 17454 7 77‘“95 S5 N eoss e :gg; ‘;; 170 | TAABB1A 155
100V 0001 0002 0005 001.f Sp | SLIDER POTENTIOMETERS 2 Yelow Graen 21 | 7480 17 | 74190 140 | 08 120 | sces o9 39 | 1AA700 383
0015 002 004 005 0056uF 6p | O 25W log and (inear values 60mm OCPI0 a0 | 7470 30 B30 140 4085 134 | 4508 5 140 | 1AA960 300
1 5027p 50V 047.6 10p ?;00522503'"9'9 gang ;gp QRP12 68 ;:;g gg 74,33 22: 4056 134 | 4507 = UISRBRNZ0S) 90,
K K () duai gang 80p | ;ns777 54 4057 257 98 | TBA540Q 220
CERAMIC CAPACITORS. S0V Selt Stick Graduated Bazais 20p | 750y Oisplays . S | 2 n = &= 55 | 7845500 55
0 50F 10 10nf 3p each TL312CAn3 125 395 | TBA64 1BX11 250
; 30 | 75492 80| 4060 115 | 4611 168
15nF 22nF 33aF 37nf 4p each T313CCna 125 | 1478 AR L 120 | TBAGS1 180
6p | PRESET POTENTIOMETERS b 1 7480 50 4061 2380 | 4512 98
Vertical & Horzontal TIL321 CA=5 130 | 748, a7 | CMOS* | 4062 - 999 | 2513 206 98 | TBABOO 90
POLYSTYRENE CAPACITORS 0 1W 500  5M() Miniature 6p | 11L322CCth5 130 | 748 82 | 4000 15 [ 4063 110 | 4514 265 170 | TBA810S s
10pF 1o 1nF Bp, 1 5nF 10 47nF TUp. 0 Z5W 1000—3-3M0Q Horiz 10p | 0L704 CCin 99 | 7483 95 | 2001 17 | 4066 58 | asts 299 | tM3B2 125 | 78820 80
—1 025w 2000 4 7M0) ver 10, | 01707CA 99 [ 7488 95 |ac02  17|4067 380 | 4516 125 | [M3acow 76| 184200 359
SILVER MICA (Values w pF) 33 4 DL747 CA 180 | 7485 110 | 4006 108 | 4068 22 | 4517 382 | (m3g11 125 | T0A202¢ 320
68 10 12 18 22 34 47 50 68 75 FND 357 140 | 7486 36 | 4007 18 | 4069BE 22 | 4518 102 ©
82 85 100 120 150 220 9p coch | RESISTORS Ere make 5% Carbon | €D 33 digit 7489 320 { 4008 92 | 4070 32 | 4819 .| M2524A « 750 ZN414 1o
50 300 330 360 390 60O 820 16y vach | Mmar ign  Stabiity  Low nose | OwG 3902 978 $9'| M253AA% 795 | 7n424 130
000 1800 2000 2200 20p each RANGE VAL 98 100 TRANSISTORS
W2 20047 E24 15p 1 SWITCHES »
CERAMIC TRIMMER CAPACITORS ;wzm.z ™ E12 2p 1_5: TOGGLE 2A 250V ACH) 35 | BC168C 12) BF197 15 35 | ZTX503 19 | 2N3663 26
7 150F & 25pF B 30pF  20p | sw2 20 1om E12 Sp ap | sPsT 26p | ACI25% 19 | BL16N 14] BF198 18 35 | Zrx504 25| on 10
— 2% Meial Fim 100 TMO 6p ap | peDT 350 | AC126% 19 |BCI/0 13| BF200 30 30 1 77x631 28 | 2N37C 1
MM AU REYBERGRTMMERS 100 price apphes 1o Resistors of each tvpe | 4 ¢ ot sBp | ACT27« 18 | BC1 11| BE223A 8 30 | 71x550 25 | 2N3704 X0
BoF 3 10uf 10 40pf 220 4 o) mines vatues SUB MIN TOGGLE AC128% 18 | BC 10 BF256 50 30 | 2n526% 58 | oN iy
apf & a5pF 60pF 88pF 30p AC1d1w 4 [BC177# 18| BF257# 29 76 | 2N696» 35 | 2N3 10
$P changeover 59p 2 o
COMPRESSION TRIMMERS SPST sap | AC1aTKe 381 BCI/Be | 22 22 ;g e | ae )
AT a | BC179 1 BF759% 30 2N638 39 | 2N3708 "
300f 10 800F 25 19C 25p ZE Smg ENSEMBLE.I o o o 2 Aclaske 38 |eciast 1o eesa 22 45 | 2nG99s 50 | 2N3709 11
N3 oF 38p omponents now available. St e s AC176 18 | BC182 13| BF594 40 35 [2N706A+ 19 | 2N3710 16
Saoehy L VAT 20 | 8183 10| 8F50 38 48 | 2N707+ 50 | 2N3711 12
JACK PLUGS SOCKETS 1A OPD® 1ap | ACIBE 20 | BC183) 12| BFR39 25 44 | 2NJoB e 191 2N3715¢ 250
; Ao ten | acviz 35 | BCiga 11| BFRAO 28 115 | 2N91as 32 | 2N37724 170
Screened Plastic open mouided in line ADPO! ‘3" ACY18% 40 | 8C1841 1a | BFR79 28 140 [ 2naGw 27 { 2N3773« 288
chrome body metai with couplers A= § 249 ACY19w 40 | BC186 24 | BFRSC 28 125 [ 2Ng18w 30 | 2N3819 22
2 5mm 12p 8p 8p break 11p s aurron ® | Acvzo= 40 |8cigre 28 | BFX29w 28 157 | 28920+ 51| 2N3820 38
3.5mm 15p 10p 8p contacts 12p AL & ACY2) 35 | BC212 11| BFX81e 130 40 | 2N930% 18 | 2N3B23s 65
MONO 23, 15p 13 20| 18 Spring loade! BEXBS w 24 40 [2N9B1e 61 | JN3B24e 70
p P p p SPST anfof ssp | ACY22+ 40 |BC212¢ 13 A
STEREQ 31p 18p 15p 24p 22p o ot asn | acviae 40 | B8C213 11 | BFX85# 28 125 | 2N1131« 22 | 2N3866e 90
T DPOT 6 Tag asz ACY39 78 | BC213 14 | BFX86» 28 ::00 2N1132« 22 | 2N3903 20
ACY40 a8 | BC2124 1a | BFX87« 23 IN130.¢ 35 | 2N3904 18
oIN I PLUGS | SOCKETS | In Line SWITCHES % Miniature Non-Locking Anga. 39 | BC214L 15 | BFXBBe 26 150 [ 2N1303e 50 | 2N3905 18
43 | 2N1303% 50 | 2N3906 17
PIN Louaspeater , Push s AD140 69 [ BC3078 20 | BEY1E 50 ) 6
4 5 Pin Aud 13 8o 20p o ok Rp— ushtoBreak 280 | L n1a9e 70 | BC328 15 | BEvs0e 17 aa|2a0er 28| ona037. 52
e S Et ook 280 | ADi6Te  azlBCas 1s|BvSle 17 S0 |2wido6e 35 [iNacss a7
CO-AXIAL(TV) 14p 14p 14p ROCKER: (black) on/off 10A 250V 23p | ADI6Zy 42 | BCALe 25 orvr) a7 52 [2n1308e a6 | 3naseis 130
PHONO Spsingle | 16p e s2p | AF1i5e 20 |BCa6ze a5 | BSXZ 18 84 | 2N1613¢ 20 | 2N4236% 145
90 | Bp double PG S AF116% 20 | BCS47 12 | BSx20% 18 70 1142 20
o 125|100 3 veay ROTARY: (ADJUSTABLE STOP) 1 pole / 2-12 € ot 13| esvese 30 . &
. 10 vay 202 6W  3p2-aw - apzaw ap | AFLIZe 22180598 12 SRR 30 50 az
.
T o 12p ROTARY Mans 250V AC 4 Amp a2p | A11iBx 58 | BChas 138008 140 b o
2mm 10p 10p DIL SOCKETS * (Low Profile  Texas) AF124w 55 | BC558 15 [ BU205« 190 66 20
8p 8p 8 pin 10p; 13 pin 12p; 16 pin 13p; 18 pin 20p; | AF125w 35 | BCY30# 57 | BU208« 225 : 85 517 60
WANDER 9p 9p 20 pin 26p; 24 pin 30p; 28 pin 42p; 40 pin 58p. AF127e 35 | BCY34w 75 | €5567 65 | TIP32Aw 60 | 2N2218A* 35 [ 2N5180% 60
1 AF139¢ 35 |BCY39« 78 | MDBOOI# 1581 TIP32B» 75 [ 2N2219Ae 22 |2N5191s 65
AF178+ 70 |BCY30e 75 | MJ400s 90 | TIP32Ce 77 | 2N2220As 26 | 2N5305% 40
DALO ETCH AF180 70 | BCY59w 90 | MJ491s 160 | TIP33w 85 | 2N2221Aw 25 | 2N5457 s
S P E C | A I.. 0 F F E R pesisEen AF186#% 50 BCY70w 15 | MJ2955% 120 | TIP33Bw 100 | 7N2222% 20 | 2N5458 36
TV GAMES Spare TP 78p% | \¥239+  az |ECY71e 20 | MJE340s 45 IP%:{C' 110 [2N2297 45 | 2N5459 36
———} ASY26% 40 [BCY72#« 16 | MUE370e  BO| TIP3d4w 95 | 2N2303% 50 | 2N5486 38
ic Kit' ASY27# 45 |BD115# 62 | MJE37t% 80 | TIP33Aw 95 | 2N2368 25 | 2NG777 56
Olympic Kit £20.80% e .| copeen BC107 % 9 |BOT21% 78 | MJE520e 65 | TIP3aBw 120 | 2N2369% 15 | 2n§027 40
‘Olympic” Colour % anmst BOARDS & 8C1078B# 10 {BDI123 98 | MUES21w 74| TIP3bw 213 17N2476 125 |40311w 56
K £2850% (N WSO | atin,  FEST iBRin F el b s mmeavie T il 3
: : S BCTO8Bx 12 [BD131w 38 | MJE3O55« 80 | T! Q 2ZN2484e 30 | 20316+ 95
{p&p insured add 95p) % \ o 626 50 | gciogce 12 [BD132w 3g | MPF102 36 | TIP36As 280 | 2N2646+ 48 | 40317+ 52
! e 6x12 1300 | o500, 9 |BD133w 43 |MPFI03 36| TiP36C* 325 | 2N2784 56 | 40326 52
EconoGame Kit £8.99% SREBP BCI09B 12 | BD135 38 | MPF102 36| TIPA1A* 66 | 2N2846 140 | 10327+ 62
COLOUR ADAPTOR for RHYTHM 8x10; 70p | gci0o9C* 12 |BD136 36 M:HOS 36 TIP418w 73 znggsa 30 {40347« 99
Y ' — BC113 17 |BD137 36 |MPF106 50| TIPa2A» 72 |2N2904Aw 22 | 10338+ 116
existing Black & white | GENERATOR VOLTAGE % BC114 20 |BD138 50 | MPF107 50 | TIP428+ 82 | 2N2905Aw 20 | 103604 43
. . . - * 1
Games £8.85« | Build this PE (Jan. '78) Easi- | TIR0ATOR | Bchie 20180108 e | oR0e 33| Tbsoses o3 [anssore b |doacis %
BASIC AY-3-8600 B & W build Low cost Rhythm Gen- | T18a6258 95p | Bci17 20 [BD142 59 mgAgS 30 pgﬁ 36 3:;:%2‘ 23 4041;* 289
PN TO3 Can -Ve 8C118 20 |BD1454 198 A56 30T 48 10 | 40412% 65
Kit inctudes PCB, Sound & erator. We are the sole sup- A5V 1a0p | Briig 28 |BDY17+ 195 | MPSA70 34 | TIS46 45 | 2N29260 8 |40576% 190
isi s i i 1A12v 148 134 20 |BOYGO® 110 | MPSUO2w 58 | Tis50 47 {2N2926R 8 405944 98
Vision Modulators, Semi ptiers of the complete Kit Iatzv  14sp | BC 0 o0 o2 = o] [Fis 50 Py ol &2
. N . P BC13S 20 | BDY6 165
conductors, Resistors, including the case, pre- 1a18v  150p | BCi36 18 |BF1 15w 22 | MPSUOB*  S6 | TIS91 23 |2N30)1« 30 [30636% 165
. ) . LM323K  826p | gCi37 20 |BFI54e 25 |MPSUS52e¢ 85 | ZTX107 22 [2N3053% 17 }40673% 68
Capacitors. Needs controls | drilled printed front panel 1 5v, 2208 | Be1a0s 32 BFices 29 |MPSUSSe 85 | ZTX108 20 |2N3054% a9
only £13.98% | and the printed Circuit TA-12V 220p | 5C142e 28 [B8F173w 26 | MPSUSG# 60 | ZTX109 25 | 2N3055« 60
. Plastic « Ve BC1434 28 [BF177w 24 |MPU1I31% 39 | ZTX300 16 |2N3108 s0 | Matched
(p&p insured add 48p) Boards. 1A 5V 99 | acia? 7 |BF178% 25 |0C25« 120 | ZTx301 16 |2N3121 40 | paiy
) e L 1AT2v 9%p 148 2 |BF179w 30 |0C26% 170 | zTx302 26 |2N3133 43
Joy Stick £1.75% | Complete Kit price incl. VAT | 215y sgp o 8 |BFIBOW 30 [OC28x 105 |ZTX303 25 (2n3135 33 | 10p extra.
IC AY-3-8500 £4.50% | £49.95 only. P & P £1.10 Tal8v. 99p | gCis3 27 [BF181% 30 |OC29+ 160 | ZTX304 24 |2N3250 30 _
h 1a2av 99p | giyea 27 [BF182« 30 |OC35% 100 | ZTX311 17 |2N3252 36
IC AY-3-8550 £7.50% | insured. Send S.AE. for | 01asv  Sip | acras 10 |BF183% 30 |OC36% 170 | ZTX314 24 |2N3302 35
S 01ABV  S1p o1 BF1B4 % oca1* a8 | zZTx341 20 [2N3442% 182
IC AY-3-8600 £9.00% | descriptive leaflet. 01ABV  51p g;‘gg 1| BFiee fg ocaz e 40 | zTX500 V7 |2N3563 32 gé‘s%“s
: . 1A 12V B1p - BF1 0Cca3e 65 | ZTX501 15 |2N3614% 169
(TV Games & Rhythm Gen. Demonstration on at our shop) 01215y s1p | BEieom 3% |Briee 12 [0casn 35 |ZTx802 19 |2N3615# 138 | 100mH 90
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. SCREENED MINIATURES I TEST METERS BRIDGE RECTIFIERS
Ref mA Volls P&P | AVOBMKS £71.00

238 200 3-0-3 | 99 055 “8 ;; gg:gg 200V 2A £0.45
212 1A 1A 0-6,0-6 2:85 078 8 400V 2A £0-55
13100 9-0-9 214 0-38 | AVOMMS £24.00 200V 4A £0-65
ALL EX-STOCK—SAME DAY DESPATCH. VAT 89, o5 | dhe, T B0, 60 11988 0ras fADINIDEIn Cirol DOV A 0,00
9 /o 207 500: 500 0_519__ 0-8-9 259 0-19| Yransistor Tester £30.00 400V 6A £105
IAND IO o Rl Y A T 208 1A, 1A 0-8-9, 0-8- 353 018 %g‘gﬁ: °‘1<§$%,'6'§8/},‘% 500V 10A* €235
-0- 236 200, 200 0-15, 0-15 199 0-38 ) AT 124% * P

PRIMARY 220-240 VOLTS Prim 220/240V Sec 0-12-15-20-24-30V | 214 300’ 300 0.2C, 0.20 25 o78|25A AC/DC 500k res. in PRSI VLA

Amps 12-0-12V or 15-0-16V available by con- | 221 700'(DC) 20-12-0-12-20 3-41 0-18 | obust steel case & lead £14.95. | Audio Kit 25W - 25W Complete

Ref 12y 24y £ P & P | nection to appropriate taps. 206 1A, 1A 0 5 0-96 | VATB8% P& PEL.15. with Instructions £35.50. Teak cab

111 0s 025 2-20 0-45 Ref Amps £ P& P | 203 500,500 O 0-96 | AVO cases and accessories. mounting hardware £14.50

243, 1:0 05 264 0-78 12 05 264 078 204 1A 1A O 0-96 | Wee Megger €50.80 | PR PE1 73VAT12)%

i 2 1 3.51 078 79 10 3-87 0-96 5112500 12-15- 2:64 0 78 | Plastic Cases f

;g ; g ::gg g:gg 23 g g : §Z (‘J ?t‘i 239 50 12-0:12 199 038§PB1-77x56x37mm  46p | Magnetic to Ceramic Cantridge Convertor
‘ : PB2-95x 7 1x35mm ‘56p | gperating voltages 20-45V only £3.50,

108 8 4« 9 114 21 40 744 114 PLU s PB3-115x95X37mm  -60p | VAT 12)% P & P 38

He 1 & w13 |11 o S 14 e L ’

17 16 8 1039 1-32 88 80 1-73 164 HIGH QUALITY MODULES MUSIC CENTRE CHASSIS

15 20 10 1318 208 89 100 13-33 1-84 10 WATT RMS AMPLIFIER £3:66 | FM (STEREQ) MW LW 15 - 15W

187 30 i5 1705 208 25 WATT RMS AMPLIFIER £4:57 | Music Power nc. Tra TRANSFORMERS

226 60 30 2682 0A 60 VOLT RANGE 35 WATT AMS AMPLIFIER ¢6.95 | Price £22.50'inc. VAT P& P£1.50 SPECIAL OFFER

50 VOLT RANGE . Peim 220/240V Sec 0-24-30-40-48-60V 125 WATT AMS AMPLIFIER *£15.95 | VAT 8% (Limited Stocks)
a 5E.17.40- 4-0-24V or 30-0-30V available by con- | PRE-AMP for 5-10 WATT £6.70
Fym 3R SeE 02025 00,40 80y | AL e s EAE A o 35 AT ei3as | gouesavesarreries | fagr pum ovao
nection to appropriate taps. POWER SUPPLIES §-10 WATY £130 Minly tet | £6.61 0-120vV (120 or
Ref Amps I Pa&aP £3. MUiipligloutie 240V) Sec 24V 10A
Ref Amps £ P&P | You 05 3-88 096 POWER SUPPLIES 25 WATT 3-75 | 3300 fils into 13A socket 6-7 5-9V £5:50 P&P £1-66
102 05 30 078 i TRANSFORMER 510 WATTY £3 09 f
126 10 5 50 0-96 300mA multiplug outlet  £3-30 ,
103 10 457 096 127 2.0 7-60 1 14 | “TRANSFORMER 25 WATT £4.79 | 812-3 4. 5 6 7.5 9 12v 500mA | | BE2 Prim 0-90-110-
Tos 40 H :g ! i 125 30 1054 132 |P& BP(] Modules 35p. Trans. 96p. VAT 12}% DC plug outlet €£5.32 | 3°?;§%,°‘2‘%"2 : zsﬁf
e 123 40 12 23 1:84 |°VAT 8% ' . AT 12;% P & P 55p i By RS

195 R ORI RSOl an st 1395 164 [STEREO 30 - Complete chassis in 7 7W rms S e TS AL Rl I 1Sop)

118 80 1705 208 120 60 1566 184 amp. pre amp. power supply front panel knobs ’BREAD-BOARDING .

W we mm ox | 40 mE 88 |NSTTaRlOSN Tan Oe Telan | g ity 0 | [0 1000150 8

[ == - 2 T Oec 208 contacts £3.63 ( ’
N 189 120 2713 OA S0 P & P 66p

MA":»ﬁlbsg%/;yg&:ﬁ&?a%icrm) ?‘5-98 ??A':Do(r";csk of 3) X o< 3 g:z ..Q.. ":r' ll..g..ss ::cc gg gg BE4 SCREENED 0-120

’;’7’, Eanat=) A rah AUTO TRANSFORMERS BUm w1 SRR B £1.14| VATB%P & P 40p <k ]

149 60 6 20 096 | Ref VA(Wallsl voits £ P4&P 107 <67 1"0r10” - 67 15 £378 | ANTEX SOLDERING IRONS

150 100 713 114 l 13 0-115-210-240 248 oM |IC Fange " . . | 15w £3-75 1BW £3 75 BES5 15W matching

151 200 11 16 1-50 64 75 0-115-210-240 395 096 | 48" « 327 £0-96, RISyl TS £2:13 | 0w £3 40  Stand £ 40 trans. sec 150 suit

152 250 1279 184 4 150 0-115-200-220-240 5 35 0 96 P&P35p VATS% | 25w SM245 £3:30 (| N1ELSS £1°50 PL& R

153 350 16 28 1-84 67 500 0-115-200-220-240 10- 164 CT tew SM240 £3.68 P

154 500 1945 215 | 84 1000 0-115:200-220-240 1876 208 | ELECTRONIC CONSTRUCTION KIT | ;5 s6; varan., BEE PRY. 0220V sec

155 750 29.06 OA 93 1500 0-115-200-220-240 2336 OA | 10 projects (inctuding electronic_organ). No

156 1000 3720 0A 95 2000 0.115.200-220-240 34-82 QA | S°ldering needed £7:29. VAT 8% F & T0p MINI-MULTIMETER ST D

157 1500 45-60 OA 73 3000 0-115-200-220-240 48-00 OA ~ COMPONENT PACKS DC-1000V AC-1000V DC-100mA

:gg 3000 54 l0 8: CASED AUTO TRANSFORMERS | 200 Mized value resistors (count by weight) Res-150k0 1000Q/V Bargain £5 86 Ref 30 240-240

i 150 Mixed value capacitors (count by weight) P & P 62p VAT 8%
. 240V cable in & 115V USA 2 pin outlet ; i o isolatars 200VA

Please specify 115 or 240V required VA £ PapP Ref | 30 Mixed value precision resistors W 2% STEREO FM TUNER WITH £4.20 P & P 96p

15 Assorted pots
wonvoLTacEmANs | 1 §% 0% V| loRcdauicne: o mimaselockt0or | | e a2 200240
ISOLATING 200 9.92 1.45 esw | 1S Wire wound resistors—mixed wattage switched AFC. LED Beacon pc;o “: Isolators ~ 250VA
Prim 200/220V or 400/440V 1 Pack wire 50 metres assorted colours 3 I £5-20 P & P 96p
Sec 100/120V or 200/?‘0V ) 105a8 s S 25 pre-sets assorted types and values VRHARS PLGow L

Va Ref PaP ggg :g 33 ; g: ggw Please state pack required. . .

R B E A B S A A il Barrie Electronics Ltd.
oz gmes OA i e oa gaw | fom g TV e e W THE MINORIES, LONDON EC3N 184
Our wide range of transformers are to: : merous to list, please call (open 9am-5pm Mon-Fri) or send your requ remen:sE1 ELERFICIE 8134981331 5I7/8

ransfo e 0 numero i o
Electrosil & semiconductor stockists. Panef, Multi Meters, Audio accessories, send 15p stamps for lists. NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL

Switches any opplionce of up to TkW on and off ot

= preset times once o doy. KIT contoins: AY-5-1230

— | Clock/Applionce Timer IC, 0.5 LED display, moins

: supply,, disploy {drivers, switches, LEDs, triac, complete

with PCBs ond tull instructions. £14.85

Special white box (56 x 131 x 7lmm) with red
i = Acrylic window — undrilled £2.38

= drilled  £2.70

UCH CONTROLLED LIGHTING KITS

4 EXCITING MOTORBIKE TV GAMES
Normal and Super Rider Modes at the flick of a switch.
These KITS reploce conventionol light switches ond control 300W of fighting. No moins rewiring required.

insuloted touch plotes. Complete with easy fo follow instroctions. Realistic Throttle and Crash sound effects from the
TSDI0OK - TOUCHSWITCH ond DIMER tombined. ONE touchpl itch ligh #. Brigh
= on combined. touchplote to switch light on or oft. Brightness
controlled by small knob. £5.62 TV Loudspeaker.
TS300K — TOUCHSWITCH. TWO fouch plates, One for ON one for OFF.  £4.32

TSA300K — AUTOMATIC TOUCHSWITCH. ONE touch plote. Touch tor ON ond fight stoys on for preset A GAME YOU’LL NEVER BE TIRED OF PLAYIN

time vonoblo from 2 secs. fo 3} mins.). Ideol for stoirs ond holl. £4.3

L{D300K - 300W LIGHT DIMMER KIT Reploces conventionol light switches.  £3.02

AY-5-1230 Clock/Applionce Timer 1.C. £5.24 TRIAC BARGAINS
1M3911 Thermometer/Temperature Control IC {with dota} £1.08
NES555 Timer I.C. 8 pin dil 39p (3 for £1.08) | 400V Plastic - *isoloted tab
741 Op. Amp. .C. 8 pin dil 26p (5 for £1.08) 3A 68p
—_ —|  6.5A with trigger** 86,
BCl7 % B0 isp  2NZRUT 37p N 85p Super Stunt Cycle  Drag Race Stunt Cycle Motocross
4 9p N3055 43p  TIS43WJT 26p A 91
BCIS8  1lp  TP3IA  sdp  IN4l48 sp }ZA ”25 HOW MANY BUSES CAN YOU JUMP ?
SCI62L puCp N izE g el INs00k ) g b This simple to assemble {1 hour) TV Game Kit comes complete
CMOS LOW PRICES DIAC 23'; {No e(xtrr‘as needledb)| _ srt‘ s:m)ple solderjng. Expected retail
price {when available in shops) — over
000 Lgp MRS [3F © T R A [ H1AG] CoDs a4 00 al £55.00. SAVE 50% by building it
4002 19,': 4015 98:: 4040 1052 4510 162: MINI MAINS TRANSFORMERS yourself. Be one of the first in
4007 19p 4016 55p 4049 S4p 4516 162p | 60-6V 100mA 92p Europe with this new stunt cycle craze
@1 1% 4017 9 0 S4p 4519 6lp | 12012V100ma 103p at £28.50 (inc. VAT) + 25p P & P,
OPTO ELECTRONICS c]ng Polg;s;er ggapoci'o;s gséc;v dec. gl?lu;s in uF) 7 Make all cheques or postal orders payable to Teleplay.
o0 01 5p; 022, .033, 047, 0.68 6p; 0.1 7p; .5 Bp; .22 p; 1} % %
3;; é’,de:ffm ;;: .33 12p; .47 13p; 68 19p; 1.0 22p; 2.2 39p. Mail Orders: 53 Warwick Road, New Barne:-t, Herts. EN5 5EQ.
0.2" Yellow LED 27p RESISTORS .33W 5% 22 ohm 1o 10M ohm 2p Retail Shop and Demonstrations
DL727 Dual 05" Disploy £1.62 | Push Button, push fo make 23 14 Station Road, New Barnet, Herts,
QUANTITY DISCOUNTS ON REQUEST For further Details and Technical Help — phone 01-441 2922.
PRICES VAT INCLUSIVE.  ADD 25p P&P.  MAIL ORDER ONLY TO: For extra speed phone your order on Barclay-or-Access Cards.
T. K. ELECTRONICS (French and

106 STUDLEY GRANGE ROAD, LONDON, W7 2LX. German spoken)




PRICES INCLUDE VAT. P & PFREE
correct at 1/1/78
TO ORDER BY POST

TRANSISTOR UNIVERSAL AMPLIFICATION CO. LTD. Make cheques/P.O.s paysble to TUAC LTD. (PE38) or quote
PHONE 01-672 3137/672 9080 égce'ss/ﬂarcnlav%arf Ndo. agev%v(;séAtg C\I;JAC LTD. (hPEBBl ;IQ
MANUFACTURERS OF QUALITY AMPLIFICATION AND LIGHTING acmontitoad Jlopdon - We accept phone orders
CONTROL SYSTEMS from Access/Barciaycard Holders. Phone 01-672 9080.

PRE AMPLIFIERS POWER SUPPLIES AMPLIFIER MODULES

Designed for use with TUAC power ampiifier modyles

FRRY ¥ Nleiteckt ¥ PO
Ry, &
e TEE e Uiy R

. ]

VAOS
Vol Treb. Mid. and Bass controls. Hl. IMP. FET |/P suitable Mid.

Guitar, Radio Crystal/Ceramic P.U. Sensitivity 4mV. Treble+ 35dB at Vacuum varnish impregnated. Transformers
16kHz. Mid + 20 -15dB at 1kHz. Bass + 20 - 10dB at 40Hz

VAQO6 £9.00 . TL6O 5x5x3in
£28. ’
Vol Treb. and Bass controls. Sensitivity 8mV. Treb + 28 -15dB at ;g%gg ;g: :Sgg:rtr:)gT{}-gézss £§ggg ® 60 watt RM.S. continuous sine wave output

*2RCA 110 watt 15 £18.75
12kHz. Bass t 18dB and 40Hz £775 PS60/60 for Supplying 2 TL60s £17.75 Te100 s 5v:a3 amp transistors
SVAO8 STEREO PRE AMP PS 125 +45 volts for TP125 £16.25 0y

® 100 watt RM.S._ continuous sine wave output
Vol. Treb. Mid and Bass controls. /P suitable Guitar. Radio, PS100 +43 volts for TL100 £16.25 ®2 RCA. 150 watt 15 amp transistors £20.75

Crystal/Ceramic P.U. Sensitivity 4mV. Treble +35dB at 16kHz. Mid + PS60 +38 volts for TL6O £15.25 125 ,
20 -7dB at 4kHz, Bass + 20 180B at 30Hz PlusFuli Baiance Control. PS30 +25 volts for TL30 £11.75 TP 7% 6% x 3in

Fully |/C operation supply voltage ¢+ 25VDC - N . * 125 watt R.M.S. continuous sine wave output
s pe e £15.00 | PSU 2 for supplying disco mixer £7.50 | J4RCA 150 wou 15 ame outpur ransistors.  £25.75

4 CHANNEL SOUND 3 CHANNEL

TO LIGHT & o & LIGHT MODULATOR
SEQUENCE CHASER u 'L= & o SILMB
' e o &
-4LSMI = )
: ;(::'L\Wa:/?z:g;m' ©® = -__ '!‘ @ . - : R(():(A)\OaA Triacs
1 W per channel
: ;Z%ngezg:::::zlqused STER EO D ' SCO M IXE R @ Each chapnnel fully suppressed

@ Switched master control for sound With touch sensitive switching and auto fade a :A"d fused ' ;
operation from W to 125W INPUTS: Four identical stereo inputs with any i Two magnetic and two flat supplied as “:’ster °2°""° to'operate rory
@ Speed controt for fixed rate standard. High quality slider control on each channel. Volume, treble and bass controls for each pair of sliders. to 125W
sequence from 8 per minute Sensitivity mag.. 3mV (R.L.A A. comp.). Flat 50mV at 1kHz. Bass controls + 18dB at 60Hz. Treble controls +18dB at ® Fult wave control

TL30 D.C. COUPLED 5 x 5 x 1%in.
* 30 watt R.M.S. continuous sine wave output
with supply board incorporating pre-amp supply: | *8 transistors 4 diodes

o 15kHz.
° ;:(:JI?(I)o‘gJ:ec ii‘e(‘;;?:(ed circuitry with OUTPUT: Up to 3 volts {+ 12dB} avaiiable. Attenuated output for TUAC Power Modules Rotary master and £20-25
optical isolation for amplifier balance controls. Band width 15Hz - 26kHz + dB.
N P.F.L.: Output 250mV into 8 ohms. Rotary volume controt. Monitoring facility for all 4 channels. Selection via
RN Pt touch sensitive illuminated hes. Swil visual cue Single Channe! Version 1500 Watts
£20.75 i Facilities: Two illumi d deck on/off switches. Mains illuminated on/off switches. Auto fade
illuminated on/off switch. Mains powered with integral screen and back cover. Complete with full instructions £9.7 5
Model 501 500W per channel as Size: 25in tong x Bin high x 3in deep

above without sound triggering Mono Disco Mixer with autotade £45 .00 £129.00
£12.25

new from TUAC,,.
ULTRA QUALITY HIGH POWER
TD 500 POWER AMPLIFIER
- New DC coupled design
\ Vit 1 Output power using PS250
\' m 300w into 2 Ohms
220w into 4 Ohms
140w into 8 Ohms
75w into 15 Ohms
RMS continuous sine wave

FRONT PANEL FOR LIGHTING output " ADD SEQUENCE CHASING +

EFFECT MODULES INPUT Sensitivity 0.775V DIMMING EFFECTS FOR
{complete with switches, neons and knobs) RMS {ODB) at 25 KOHMS 0

as illustrated Hum and Noise - 100dB . e TUAC 3 CHANNEL LIGHT
Relative full output 7 x9 %1y, £
- Elﬂlﬂ' eefoe THD - at Full Power 0.1% MODULATOR
B yuac - (A PIEZO SUPERHORN . « « .£10.95
L 9,-!9 & = "!\
et STOCKISTS - CALLERS ONLY

R (‘\\l \\\\
qu S1LMB. £6.50 4LSM1 £550 A1 Music, 88 Oxford Street. Manchester {Tel. 061-236 0340} b\\\\!\\ \ \'\\ 4
Size 8" x 4" Size 6'," x 414, Geo Mathews. 85/87 Hurst Street, Birmingham (Tel. 021-822 1941} w ‘ \l\\ b
s\ *
L

- FuaC

Bristol Disco Centre, 25 The Promenade. Gloucaster Road (Tei. Bristol
41666}

Soccodi, 9 The Friars {Tel. Canterbury 60948)
Cookies Disco Centre, 132 West Street (Tel. Urewe 4739).
Garland Bros. Ltd., Deptford Broadway, London 01-692 4412

Luton Disco Cantre, 88 Wallington Street. Luton (Tel. Luton 411733| : Eﬁ'ﬁ?d (_Iomrol 3 per ".“n' to 10 per sec.
Mitchell Electronics, 7 Queen Straet (Tel. Satisbury 23689} ogic integrated circuitry

‘ ® Dimmer control to each channel
FUZZLIGHTS Size 9" x 41" f‘a ion Music, 163_thhnm Road, Tooting (Tel. 01-672 ?413).
Red, Green, Blue, Combined with 3SOM1 on-Sat 9.30 a.m. - 5.30 p.m. Half Day Wed. 9.30 a.m. - 1 p.m. asom £1 4 50

Amber. £23.50

SUPPLIERS TO H.M. GOVT. DEPTS. MANUFACTURED AND ASSEMBLED IN GT. BRITAIN FULLY TESTED AND GUARANTEED
SEND NOW FOR OUR FREE 20 PAGE ILLUSTRATED CATOLOGUE S.A.E. STAMPED PLEASE
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Handy size Reels and 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.

handysolder Y handy size reels of SAVBIT, ( BIB WIRE )
dispenser
Contains 2-3 metres w 40/60’ 60/40 and STR| PPER
approx. of 1-22mm solder
Ersin Multicore ALU' SOL alloys and CUTTER
Savbit Solder. These latest Multicore solder reels are Fitted with unigue
ﬁfe"g"‘c':”e:fgfts ideal for the toolbox. Popular specifications 8-gauge selector and
2T cover all general and electrical applications, plus a major handle locking device.
by 10 times. . ~ Sprung for automatic
size5 58p |advance in soldering aluminium. Ask for a free copy of "Hints opening. Strips flex
. on Soldering’ containing clear instructions to make every job and cable in seconds.
For soldering Pat. No.
R easy. 1443013 Model 88 97p
fine joints Tongth . J/
Two more dispensers to Ref. Alloy Diam. | metres Use Price
simplify those smaller jobs. Py approx. rso LDER.
PC115 provides 6-4 metres Size 40/60 1-6 10-0 For economical general
approx. of 0-7tmm solder for 3 Tin/Lead purpose repairs and £2.16 W|CK
fine wires, small components electrical joints. .
and printed circuits. Size ALU-SOL 16 85 ;:)r aluvlvémiuml repairs. . -
4 SO solders aluminium SOrps solder
PC115 69p ) to copper. brass elc. £2.46 instantly from
Or size 19A for kit wiring or Slize 60/40 0-7 39-6 For tine wires, small tags, printed
radio and TV repairs. 10 Tin/Lead components and printed £2.18 circuits etc. Only needs )
2-1 metres approx. of circuits. 40-50 watt soldering iron. Quick
1.22mm solder. su;o SAVBIT 12 13-7 F}or'lradlo. Tkv land and easy to use. Non-corrosive.
. 1 similar work. Increases
Size 19A 63p j copper-bit lite tenfold. £2.16 k Size 18 979/

Sole U.K. Sales Concessionaires:

Bib Hi-Fi Accessories Limited,
Kelsey House, Wood Lane End, Hemel Hempstead, Herts. HP2 4RQ

Prices shown are recommended retail, inc. VAT. From electrical
and hardware shops. In difficulty send direct, plus 20p P. & P
Prices and specifications subject to change without notice.

A SPECIAL FREE OFFER FROM DORAM

The revolutionary new ‘Cyalume’ lightstick
as featured in“Tomorrow’s World:

The lightstick is a safe, easy-to-use emergency liquid lighting
device. Quickly activated by bending, the lightstick will illuminate
an average room giving sufficient light for reading. It’s ideal for
camping and boating and floats on water.

To obtain your free lightstick order £15 worth of goods from the
Doram Edition 4 catalogue. issued in September, attaching this
advertisement to your order.

The catalogue contains a complete range of kits, test equipment
and high-quality components.

If you don’t have the Doram catalogue, send 20p to cover post
and packing with the coupon. We will despatch it by return to
enable you to take advantage of this offer.

Check out your Doram catalogue today and send your order to:
Doram Electronics Limited, PO Box TR8, Leeds LS12 2UF.

Offer closes March 10th, 1978. (PEM).

= DarAm

Please send a copy of the Doram '
catalogue by return. | enclose 20p to |
cover post and packing. !

|
i

-i“v«

T

gvku :.e.i:f-—. .
ws- Electronics you can dependon.

I
|
I
Doram Electronics Limited, PO Box TR8, !
Leeds LS12 2UF. (PEM) 1

u).‘_,_.

o
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LOOK!Here’showyou
master electronics

the pl’aCtlcal Way 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.

*

$

%

+ 123456
1 Build an 2 Read, draw and 3 Carry out over
oscilloscope understand 40 experiments

As the first stage of your training, yo ) . d ) b ) ’ .
actually build your owr)\, gatho;e rayy ’ Clrcult lagrams On aS].C ClICUltS
oscilloscope! This is no toy, but a test In a short time you will be able to We show you how to conduct
instrument that you will need not only read and draw circuit diagrams, under- experiments on a wide variety of different
for the course’s practical experiments, but stand the very fundamentals of teievision. circuits and turn the-information gained
also later if you decide to develop your radio, computers and countless other into a working knowledge of testing,
knowledge and enter the profession. It electronic devices and their servicing servicing and maintaining all types of
remains your property and represents a procedures. electronic equipment, radio, t.v. etc.

very large saving over buying a similar
piece of essential equipment.
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.

I - N S TE B R BN B OGS B EE .
To find out more about how to learn electronics in a new, exciting and absorbing way, just

e. clip the coupon for a free colour brochure and full details of enrolment.
@ British National Radio & Electronic School [
\ P.O. Box 156, Jersey, Channel Islands.
INAMER"SS  chee . & o= - ma IR & et d I e R A n IR b el T = et e ROl - - ent . l
ADDRESS SR A | AN A iy Wy (PR - iy o 08 N
DS g e o ol o T e v IT -Block caps please
[ oo l_ W s | - - I W = N _ e - m HE
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SAXON ENTERTAINMENTS LTD

THE PIONEERS OF MODULAR DISCO/P.A. EQUIPMENT
NOW OFFER PACKAGE DEALS AT INCOMPARABLE PRICES

CENTAUR COMPLETE STEREO MlNI Dlsco

ROADSHOWS — BUILT IN

STEREO DISCOS souno TO&L'S';,,TL/:‘,EQUENCER 100 WATT
C/‘\rNWLIIb?;';ETI?E\gS&&DLIEZ})éY' TWO YEAR GUARANTEE MONO SYSTEM
Standard 100W £159.500eps1£22.66

12 Months « £14.60
£225 or Deposit £28.80

or 24 Months « £8.14
12 Months = £21.18 or 24 Months @ £11.81

Similor in appeorance to the Centaur ond
complete with loudspeokers and leods.

Heodphones to suit ony system £7.50
U pe r EM507 Electret Mic £15.00
ECM 81 Electret Mic £19.95
Boom Stand £15.50
E or Deposi! £32.80 Corrioge on oll disco systems £10.00
12 Months = £25.89 or 24 Months @ £14.44 iflustration shows GXL Centour System (Included in H.P. Prices)
GXL 200W(Wi'h iy 200) These systems feature full mixing for two decks
. tope & wmic with monitoring focilities — override 3
b eknBiy ond ore supplied complete with sound to light lo% Dep05|f Terms
sequencer, disploy, speoker leads etc.
£349 or Deposit £42.72 ’ & On All Orders
12 Months @ £32.49 or 24 Months @ £18.11 JUST PLUG IN AND GO! Over £150-120r 24

Months — Low Interest

BSR Decks — 17,000 Line Loudspeokers — Rugged Aluminium Trimmed Cabinets — Cue Light And Phones
Output — Slove Qutput — Deck Lights/Motor Storts (GXL)

D.1.Y. MODULES FOR ALL DISCO/P.A. AMPLIFIERS DISCO MIXERS - COMPLETE OR MODULAR
SUPPLY FOR * e
SA308 30W 8 ohms 45V £9.95* woms £10.90 e g MONO OR STEREO
! 9999500000000
SA604 60W 4 ohms S0V £13.25 s | e ‘f- ? S St © T
SAGOB 6OW B chms 65V £14.25  ems [ £1390  \ i vl I i Wi S S B
Avai mplete and r t ug in or Mano mody g
SA 1 204 1 20W 4 Ohms 75v E] 5.95 ;LL?:.'U:)?,:( % 5\ 5 easy ooo ec;:ne’z' mo%ule e:d: :llpcoa'rzlso e::e(:; Sv:reo moodulee £33.50
- monitor switch already fitted — full instructions ane! 3.
SA1208 120W 8 ohms 95V £21.00  orwans s } £22.50 Q‘?\’ su:wpl':\d 1ch olready fitted — full instructio :i'o‘lk"Obs“so(ke“ » £3.98
SUPPLY FOR ’ X COMPLETE MIXERS (with case)
SA2404 240W 4 ohms 95V £29.50 Lo FEATURES INCLUDE: Moo 18V T
0.2% Distortion, 30Hz-20, KHz + 2dB, Fully Short/Open Circuit proot input Twin Deck - Mic & Tope inputs -~ Wide range boss Stereo 18V £57.50
sensitivity 240 mV to suit most mixers — D.C. & Output Fuses fitted. qqq & treble controls 2 Full headphone monitoring Mona moins (45:75
TOP QUAUTY COMPONENTS THROUGHOUT Crossfade — Professional stondard pertormance. Sterea mains £63.75
COMPLETE LIGHTING CONTROL AT YOUR FINGERTIPS! STROBE UNITS
Lighting Control Unit Mk Il £44.50
ol ol i 4kW Sequencer + Sound light ~ Dimmers L
O O o 6 Automatic Level Integrated Logic Module £32.50 Pro-Strobe 4-6 Joules £37.50
1 I NS R Circuitry Panel £2.95 Super Strobe 2-3 Joules £22.50
® Three Channel Sound to Light £26.75 (Pro'S"Obe has external 'rigger
e 3kW 1-240W input — master Module £19.75 fOCIlIfY)
Plus channel controls Panel £2.95 -
SPARES & ACCESSORIES — LOUDSPEAKERS & CABINETS PROJECTORS — PLUTO — NEW LOW PRICES!!!
Rope Lights — Red or Multicolour £22.00 Melos Echo Chomber £59.00 CHOICE OF WHEEL/CASSETTE
per 12 ft. Heodphones £7.50* .
Rope Light Controller for up to 120 #£30.00  Sirens: English Police, USA Police, :;gg }gga ngsten Eg;gg gg::"wereels %gg
Fuzz lights—Red/Blue/Yellow/Green £22.80 Destroyer, Alien Voice Simulator £7.50 P500 250W QI £79.50 B e Yo m £4.75
Mognetic Cortridge Equolisers £3.50* Bulgin 8 woy lighting plug/socket ~ £1.90 (Wide choice available) -
100 Watt Chassis Loudspeakers 12" £23.50 18" £47.50 Add £1.50 corr.) )
o f s e | PIEZO HORNS only £7.50 o
Empty Loudspeaker Cobinets: Small 12 Lorge 12 £21.50 Smalt 2 x 12" £22.50 ff Cxo
£15.50, large 2x 127 €28 1x 18" £29.50 YES! —only £7.50 rn x4
Projector lamps: A1167 £2.90. M6 £5.65.  Strobe tubes 80W £8.50 (As fitted to our package PA system)
100W Spot lamps Red/Blue/Yellow/Green ICt Vynide 50" wide £3.50 Metre Direct from Motorola Inc., USA at an
£1.50 ea £13.50 for 10 Kickproof Grille 24" wide £3.25 Metre UNBEATABLE PRICE
MD Spot Banks: 3-way 300W £19.50, Kick Resistant Grill 50” wide £3.25 Metre. No crossover required 4kHz — 30kHz rated
4-way 400W £22.50. FULL RANGE OF RE-AN PRODUCTS IN STOCK 75W/8 ohms 150W/4 ohms use two per 100W
Bubble machines (optikinetics) £36.50 SEND FOR OUR BROCHURE NOW!! amplifier — Full instructions supplied.
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PACKAGE P.A.
SYSTEMS (GfaI::tree)

Complete with PIEZO horn columns fitted with 100 watt
units (100 watt system illustrated)

100 Watt £145 ¢
Deposit £19.70

12 Months & £13.66 or 24 Months @ £7.61 . . J

200 Watt £225
Deposit £28.80 1

12 Months @ £21.18
24 Moaths  £11.81

These systems come com- »
plete with a Four Channel

Amplifier, Leads efc. The

200 Watt system features

Twin 100 Watt drive units

in each cabinet.

ALSO ILLUSTRATED:

Melos Echo Unit £59.00 Boom Stand £15.50 Electret
Mic ECM81 £19.95* Floor Stands £9.90 EM507 Mic*
£15.00 Phasers £19.80

D.I.Y. MODULES FOR P.A. SYSTEMS Mono or | Stereo

Make your own mixer — Mono/Stereo — up to 20 channels
with these, easy to wire modules — Available as PCB's or
assembled on panels.

input St M Mono (/W

Cwen o £5.95 e’ £8.95
: ISUSTETR

g 1 7_{“:] i Stereo £9 50 Stereo (/W £-|2 50

{¢] ponel etc.

—& EE)

o

Mixer/Monitor ~ Mono Mono C/W
(One only PCB £5.95 ponel etc.

P4 |
) i 4
{] o L per system)
bl g . Stereo

Om oG o £9.50 S £19.50
£9.50 ..  £1.00

Send for free brochure for complete specification

£8.95

Power supply for
up to 20 chonnels

Saxon AP100 Amplifier £45
Four mixing inputs — 100W into 4 ohms
Wide range bass & treble controls

+ master — Twin outputs

Saxon 150 Amplifier £59

Four mixing inputs — 100W into 8 ohms
150W into 4 ohms — wide range bass
& treble controls + master

All prices subject to 8% VAT except where asterisked (123 %)
Shop premises open Mon to Sat 9 am -5 pm Lunch 12.30-1.30 pm
Mail order dept open Mon to Fri 10 am - 4 pm - Ring 01-684 6385

TO ORDER

By Post  Send your requirements with cheque crossed P.O. or
60p COD charge to address below  or just send your
Access or Barclay Card Number NOT THE CARD.

By Phone You may order COD, Access or Barclay Card.

Post & Packing 50p on all orders except where stated.

SAXON ENTERTAINMENTS LTD.
327 Whitehorse Road, Croydon, Surrey.

All Enquiries Large SAE Please -Brochures on request
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latest kit
inovation!

from

the quickest fitting

l
CLIP ON \\,\ \
capacitive discharge "—
electronic ignition 7
in KIT FORM

Introductory

SPECIAL OFFER

£2 OFF Kit

X

S

7
@ Smootherrunning ./ /
@ Instant all-weather starting \ N
@ Continual peak performance
@ Longer coil/battery/plug life
@ Improved acceleration/top speeds
@ Optimum fuel consumption

Sparkrite X4 is a high performance, high quality capacitive discharge, electronic
ignition systemn in kit form. Tried, tested, proven, reliable and complete. It can be
assembled in two or three hours and fitted in 1/3 mins.

Because of the superb design of the Sparkrite circuit it completely eliminates
probiems 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 unit firing if the points bounce open at high R.P.M. Contact breaker
burn is eliminated by reducing the current to about 1/50th of the norm. It will
perform equally well with new, old, or even badly pitted points and is not
dependent upon the dwell time of the contact breakers for recharging the system.
Sparkrite incorporates a short circuit protected inverter which eliminates the
problems of SCR lock on and, therefore, eliminates the possibility of blowing the
transistors or the SCR. (Most capacitive discharge ignitions are not completely
foolproof in 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
coil/distributor ignition up to 8 cylinders.

THE KIT COMPRISES EVERYTHING NEEDED

Die pressed epoxy coated chse. Reedy drilled, aluminium extruded base and heat
sink, coilmounting clips, and accessories. Top quality 5 year guaranteed
transformer and components, cables, connectors, P.C.B., nuts, boits and silicon
grease. Full instructions to assemble kit neg. or pos. earth and fully illustrated
installation instructions.

NOTE — Vehicles with current impulse tachometers {Smiths code on dial RV1)
will require a tachometer pulse slave unit. Price £3(35 inc. VAT. post & packing.

Electronics Design Associates, Dept. Pe3
82 Bath Street, Walsall, WS1 3DE. Phane: (0922) 614791,

Name
Address

Phone your order with Access or Barclaycaid

Inc. VAT. and PP. QUANTITY REO'D.

| enclose cheque!PQ's for

£

Cheque No.

XAKIT £1445 £1295

TACHS PULSE SLAVE UNIT £3.35

Send SAE # brochure only required.

l Access or Barclaycard No.




SPECIAL OFFER

NG FOR THIS MONTH
EXTRA

CHARGES

All
Prices inc.
VAT and

TOP SPEC.
IN914
Packet of 10

P. & P.
U.K. only

m 74 Berinn Tage w3 cmos nca ggﬁﬁ l:: cmowas ;:
-1 | M 00 C04000 18p gg:gg 3 | Cowssiewp  Cscss POA
e 5 (e 2 gy L D e e 03 04056 160p  CDAS0! POA
. 48 1230 M0 1309 COwa2 Mo | G042 to0 | Cososo 117p  CDASOZ 1300
SR ) e LAOES e [GOA0OSRYISD 28 100, | COwee rop  COasO?

o np 7447 102p ras  a2sp Pt 7 Mp Sotx 3 CO4087 410p  CDeS10 132p
e “9 T4 1Mp 70921 wp CD4008  87p ) p CDeosd 205  CD4811 1739
b & D B () 74122 $%p [ 25 ol e 04069 220  CD4316 12p
b | 1 7470 ™ 74923 03p CO40 829 S b CDs070 s0p CD4s 18 114p
el | RS R e R SN Ites oms | (e o M a0
T e f e e f Tans s [ COX2Z 19| ]| Gos0ar erp || COsT2 210 COes22pOA
By a7s 33p 74153 a2p Cowns wp | COMMT W1 | Courg w7  COssz0 POM
DT il B 74154 13p coms wrp | COMNZ 83 | Coupry s Coes20 POA
312 a0 7476 “0p TAIES  t13p CDs018  %8p = e CD4078 26p  CD4S72 POA
Gad et bt el R e e | Berio vioy | Cower ap  Codses ros
7416 1p | e85 wp 7at80  asp Coa019 43p | CD40ss 1Mp BT sorian
g e)E sl E 2 e ehend Yo
7425 e Te89 n):: m:‘: :;:: 0 e i e 5 -
7427 8p 7450 St 74192 13}1p I
7430 200 | a9 e | 7193 3p (W Mew| 10 emp S0.BEW e O e
7432 20 | 7e52  s7p 7419 130p £195 Cuig Q
1437 np 7493 sTp Ta158 1630 16 amp 2F PIV  28p
#olance :g el ;,J : : :" v aep
LIMEAR 1.C.s DIODES Hater o .‘:"ml Reca B v 0p
CAN28 #5p MC 1496 780 gng ‘:o £195 amp S0 PIV 22p v e
CAN®6 % NESSS 3o | oA e amp 100 P Iy 24p Y Ba
CAS2 1929 NESSE  Tep 7 yab | Long Mose amp 20 PIV  27p e
CA3078 1385 e & Peien smo 4 PiV  30p : y e
cRschojiarp B NE) el IROSRY - iR £195] ' amo &0 PIv e H Y pe
Casoss 2o oot MIP | OACS 0 2 amp 0PIV 4p H M-
CA000 327p Nite eectiiloass ,: = 2 amp WO PIV  p 3 a5
€A 1130 P 1l 2 amp 20 PIV  p °
v e e e | ome w [ Gue | 2B DY X2 | v owe
o 3
E:.\)as‘u \:o 15p IN91A & £1.95 2 amp 600 PV a2p s v %0p
308 & SN75013 ING16 [ TRIACY 5 v Sep
o e 4 1sp | W01 8o | Goodmons | 2 amp 100 Puv  28p H v rap
g SNTE023160p | IN4002 o0 | b1 2 amp 200 PV a2p 7 v sp
CAIBIR 200, 2 amp 0 PIV Tip
Chvg e SNTEO3 Ne003 80 | g e oD O Do 1ol 7 v 1sp
LM741  24p 2300 jJ| INSCOL el S ERE) : Q 7 v 123
Ko | o TAA21 257p | INeQDS  10p | P 6 emp 0 biv sp | 4o Gl
thres e TAAGET 178 | INSD6 10 £1.95| 5 amp «0 PIV  wip 10 Vo 7o
00 1ab  TBASM 23ep | a7 11p 10 amp 100 Piv ep | 10 v
o TBAsi 21p 3 emp 0PIV 1ep { 10 amp 200 PV 100p
MC1304 782p  1@ag00 ‘1020 3 amp 100 PV 1ep | 10 amp 400 P v n3p
MC1310497p (o0 102 3 emp 200 PV 1ap | 10 amp 400 Plastc 1l | Fange2 2 35 volis
MC1IST 786 <poan son | 3 smp 400 PIV 20p | 15 emp 0 Py azp | 400m watis 10p
MC1458 780 LA} $7p 3 amp 600 PIV  2sp | 30 amp 400 PV 43p 3 watts 20p
TRANSISTORS
wE mpme zimmoomlme womm x| AR X
P 3 3 F194 13 M s4p S
ACt28 219 | BGis? Mp | Bcses a7p | BF10s p | MUE2SSS  sm NI 219
AC1TS 21p | 8Cise e | BCssr o | BF1%e 13p | MJENSS 80 2Nz219 atp
AC107 p BC159 p acvu Tap 8F197 189 ocs 108p 2N2904 2tp
AC 188 23p | BCIsE 12 | 8cvro e | eF200 s | ocCas 08p 2Nz%05  21p
AD149 e | BCISH 2 | Bcyn 200 | BF224 1wp | ocn 19p 2N2906 120
ADIB s0p | BCI7Y 12p | eCv2 17p | BF257 37p | OCae wp 2N2926G  9p
AD62 505 B8c172 120 BOHS Stp BF258 4p | TIP2SC b 2N2926R 9p
AFI14 0p | 8cin 129 | BO12¢ srp | eF2se asp | e s2p IN2855  130p
AFS 27p aciry tap [-To3k3) 4rp BFRJ9 30p TIP31A arp 2NIOSI 1p
AF116 25 | BCtrs 1op | B8O ap | eFx2e Mp | 328 st 2N3054 s4p
AF117 20 | BCU wp | B0 ap | BFx¥ Mp | TIP3 90p 2N055 s
AF118 PRl RS (e sop | BEXse atp | Te3e 195p w3702 0p
pn ol wlmn cmlee w e mfoem
AF126 5% BC212L 13p 80139 S1g BFX8Y 3p TIP41A sap 2n3704 10p
AF139 wp | BC2IL  1p | GO szp | BFxse tp (PezA o N30 0p
AF239 s3p | BCataL v | BF173 we | BFyso 110 | 1iP23ss 1289 3706 tap
el et L Rt i e
BC109 i: BCaze 15p BF181 av: BSX20 n: ZTX300 u: N3T09 10
BCHT 10p BC338 15p BF182 tp BU105 191p 2TX500 13p N37 100
SWITCHES ROTARY SWITCHES Y:ANSFDRMENB (Maing prim 220-24QV|
Toggle 1 Pals 12 wa: “p LT s0p 5.0-6 154
Large SPST 27p 2 Pole ; “wp LT700 sop 909 |A5 ::;:
DPSY np 2 Pore wp | 606 10oMa 93p | sp.g 2a i
DPOY 3p | 2Poe wp | 808 rema oo | v2on  ta e
sTo SPSY s6p 3 Pole we | 200 100MA 999 | 15005 1a 50p
SPDT 70p 3 Poie a6p 06-0-6 280MA  148p | 20.0.20 24 Saagp
oPOT T5p 4 Pote wp | 012002 15oMA 180p | 250.25 24 wasp
N sest s 4role 3 =e “ |6 W1 se wp | 0 24 250
p ains o
PDT T0p BULGIN Fool Swiich 12-18 20-24-30 Tapped 1 amp 455p
OPDT ¢ off %0p T 1808 12.15-20 24-30 Tappod 2 amp 570
SUB MIN g:g; ap sPST 1isp Puise TAX 1 1rop
i 529
oPo1 “we OPTO
mskd  dp Botentiometers
Push Buiton SPST Lacking 60p TL 209 Grown 2 IK—2MN Single gang LIN o LOG e
Push Bution SPOT Lacking #9p. 1L 209 Yellow 2:: SK—2M0 Single gang O P aw:ich LOG 559
Pusn Buttan DPOT Locking 919 e 100 $%_2M0 Dual gang mareo LN o1 LOG 708
B "
B e 10 oraen a2 7 tellow 30p | 5x—500K Single Gang LIN or LOG 7p
Shde DPOT SUB MIN 45 7 Grean 30p SK—500K Dus! Gang Sieto LN or LOG sp
Shae DPDT ST G 0 ravnts SUD AN vers Honz T SMr 109
Shas DROT ¢ o 15 7‘(?:, i ;: Silder Bezzsis 21p Shdet Knobs 10p
Desol W sa0p, RESISTORS
12y [[ieeieigino s 1 o mw on-1Mn e2e »
12 Spare Noszlm 9p 0 5w 100} 10M(s E24 240
$4p Antes X25 wan ron urp 2 5W 0 2201001 4w 3p
bip Antes C 2 15 nlp SW A TN 10s1) w w 12p
T2p w70 10k 1001040 = o RS
6p 6p P
240 800 118p attery Chps 10p * DEC 2
JACK PLUGS Chrome Plastic » HOIdwr 4 pen Celty 20p » OEC A arp
Sk & o | ¢ - & L OECE nre
tching Pan o
: ;':‘”“IW ;:: :;: Fernt Chionde 950 SPEAKER CLOTH
g K 248 T n
6 3 Stereo 38 219 Etching Kut o Black or black s:lver Fie
ACA Prona 12p 10p Telaphons Pick-Up Coil 108 180 - 250 0p
ONZ 3456 2an 155 | Ear Piece 2 5mm or 3 Smm e i - 2 120p
SK123 456 Tan wp | Ear Mece Crystal 33p %0 - 00 7200
Minimum Order £2
Brand new full spec. and fully guaranteed devices—
Orders despatched by return of post—cheque-P/O with
order.
We are situated 2 min. from Watford Junction Station.
Qur retail shop carries a comprehensive range of
electronic and audio component-parts and accessories.
Send 40p for our latest catalogue.
Government, Colleges and Educational Institution orders
accepted.
Trade and export enquiries welcome.

THE COMPONENT CENTRE

7 Langléy Road. Watford. Herls WD3 2PR
Tel Watfora 35335
Open Mon -Sa: 9 30-5 30. Ciosed Wed

472

A Mew PCB Orilling Machine

A Printed Circuit Board Drilling Machine, suitable for production or’ modification of
circuit boards. The machine, by way of its kinetic design, is in fact a chuckiess Drilling
Machine, requiring no guide bushes for the turbo shank tungsten carbide drills.

The drills run in vee blocks at the drill arm end and, therefore, run perfectly accurately at
speeds of 15,000 r.p.m.

* FAST WORK THROUGHPUT % REAR OF MACHINE LIFTS FOR

% INTEGRAL VACUUM ATTACHMENT CIRCUIT MODIFICATIONS
FOR SWARF DISPERSAL % ADJUSTING SCREW TO FACILITATE
K FULLY ADJUSTABLE BACK STOP TRACKCUTTING

AND SIDE GAUGE * 0.2mm ~ 2mm DRILLS

Trade and Export Enquiries Welcome
Cash with Order add £2.00 P.P. and VAT

Made in England by
brian GEORGE

P y
ENGINEERING BARCLAYCARD | E:"?'-’v‘:;“:‘""& N
ame, Address

Card Number.

(Cambridge) LTD ’
MERCERS ROW,'CAMBRIDGE. 57744 | |

-Mu\ #with Access.

AUDIBLY SUPERIOR
AMPLIFICATION

" HIGH DEFINITION — ‘MUSICAL' — POWER AMP
| MODULES -

* T.H.D. TYPICALLY .007°%
@ 10W. 500Hz

* ZERO T.1.D. (SLEW-RATE
LIMIT 16 V/ . S) Y

N v
Module size ' L "R ¥

‘:‘\ )
120 x 80 x 25 mm. using ¢ )
glass fibre pch with ident " d
and soider resist ‘

Hlustrated with light duty
heatsink

CRIMSON ELEKTRIK power amplitier modulas are fast gaining a reputalion as the best sounding. most
musical madules avaitable. Perhaps the most important features of this design are exceptonal treedom
trom crossover distortion {due to the use ot output triples) and zero T.1.D. The ampiitier s protected against
open and shon circuit loads and yet will drive a highly reactive lower impedance load which 18 more
ot a real Square waves mamntain their rise times up to full power whiist
simulated electrostatic Ioads are easdy handiea with negligible overshoot and a settling time of 12uS. Othar
specs S/N >110dB. Rise tme 10uS. Sensiivity 775mV. DC coupled. 5Hz-35kHz (- 3aB) THD 015%
100mW- chpping. 500Hz
CRIMSON ELEKTRIK powar supplies are 10 kit form for maximum flexibiiity and featurs a low fieid siimline
toroical transformes with a 120-240v primary and screen, iwa large capacitors bridge rectifier and al
tixings.

are black . 80mm wide.

POWER AMP MODULES HOME tUROPE

CE BB by 8ot 49y €630  €1630

003 1 U0wms 1 onms 35, o €922 £1900 CR|MSON
b 1008 (00wrms B onms 15y 8 £2322  €2270

POWER SUPPLIES ELEKTRIK
CPS | bar ZeCEOUN ar TerF 1B 285 £1420 (PE]

vy . vw LEIOG3 o1 ¢ ar 14CEbRM (1455 £1790

LPS 3 bor ZxCE 1008 £1585  €19.20 1A STAMFORD STREET,
HEATSINKS: LEICESTER LE1 GNL.
Lignt Duty Wmm 7L A 90 €130 Telephone:

High powet Wummd oW £160 £2 40 (0533 "53”22
Disto group 1500mm 1§ € w £2.30 e | ) b

Home prices include VAT and carriage. Paymant by cheque. PD COD 60p {£50 imit). Expoft no problem.
European prices include carriage, :nsurance and handhng payment in Steriing by bank araft, PO,
Iinternational Giro or Money Order Outside Europe piease write tor specitic quote by return. Send SAE or
two Internanonal Reply Coupons for full lerature Fevourabie trade quantity prica fist on request. Suitable
pre-amp circunt 20p.
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. G8CZW Digital Frequency Meter join the Digital

kit £54-00 inc.
VAT, post iree

Revolution

£ £
ZN1040E Count Display I C 8-10 Hardware and Wire Pack 1-45
Integrated Circurt Pacz 9-25 Case. Two-tone p v ¢ -taced Understand the latest U
Displays and Filter Pack 7-78 steel. punched and lettered »
Semiconductor and Diode Pack 2-47 (-95pP. &P 575 developments in calculators’
Resistor and Capacitor Pack 310 m'" gxg Sf}cke:g&.‘ﬂhohm) : g:
Logic and Display PCB s 4-84 in ugs {50 ohm} o
SMgHz Crystal P 345 .‘éo’;lahg;zePrescaler !gt 178 colmp-u_ters’ wtatChe_s’ te‘lepthones’t ti
Transformer 8-0-8V 0 5A 18 500MHz2 1 C. 8-96 n u moti instrumen n...
(-75p P &P) 2.48 NES592 Wideband Video Amp 1-43 televisio » automot Ve' s ; e ) atio
Switches. Knob. BNC s etc 415 DF M Reprint (post tree) 0-50 Each of the 6 volumes of this self-instruction course measures

' 113in x 8{in and contains 60 pages packed with information,
NEW. Hi-Z Buffer Kil enables D.F.M. to count below 100Hz  £6.50 {inc. P & P) diagrams and questions designed to lead you step-by-step

G C D- o ' V ' through number systems and Boolean algebra, to memories, counters
8 ZW Iglta 0 tmEter and simple arithmetic circuits, and on to a complete understanding
of the design and operation of calculators and computers.

Design of Digital Systems.
£7-10

plus 90p packing and

Complete kit
£€44-30 inc. VAT,
post free (U.K.)

. 1 >

CBCZW o T .
—— A RinET o,

[ )
£ £ surface post anywhere in
ZNAT16E 3; Digit 1 C §-48 Hardware and Wire Pack 1-2 the world.
Integrated Circuit Pack 5.28 Case. Two-tone p v ¢ -faced
Displays and Filter Pack 778 steel. punched and leftered Overseas customers should send
Semiconductor and Diode Pack 2-60 (-95pP &P} 5-75 for proforma invoice
Reststor Pack inc cermets 4-64 ! C Sockets Pack 1-08
Capacitor Pack 1.58 ;’\rlans!ovmer (-75p P &P} 248
Logic and Display PCB s 2-05 Reg . 2 Rect . 2.000uF H
B e o i Cap. Mams SW Fuse and Payment by credit cards accepted
Range Switch 6P 4-way 2.38 Holder 3.75
DV M Reprint (post free} 0-35 AlsO avanapbie—a more elementary course assuming no
All prices inc VAT at the standard rate Please add Designer prior knowledge except simple arithmetic.
P &Pt [ . . q
R e IEER B0 T elis approved Digital Computer Logic and Electronics

pius 90p P. & P.

@ ELECTRONICS (OLDHAM) LTD. | | | [T puoemes oo £4-60

83 Lees Road, Oldham OL4 1JW 2. Logical Circuit Elements
Tel. 061-624 8812 igni i i
& g:?rlgmg?n Lg’";:'lts Fun::c-) Offer Order both courses
tionsy 9 for the bargain price £11-10,

. . plus 90p P. & P.—a saving
4. Fliptiops and Registers of £1-50.

AITKEN BROS- Designer These courses were written so that

you could teach yourseif the theory

35! ngh B"dge! Newcastle upon Tyne Manager and application of digital logic. Learn-
Tel: 0632 26729 Enthusiast ing by self instruction has the advan-
. as tages of being quicker and more
- ! H i thorough than classroom learning. You
This. the most popular Board is d d solel Scientist
for the use of discrete components and is part. ; work at your own speed and must
cularly useful for basic educational purposes. Englneer respond by answering questions on

{No. of Contacts: 70)

PRICE £ 43 me. VAT, Student each new piece of information before

proceeding to the next.
FLOW CHARTS & ALGORITHMS - The Algorithm Writer's

T-DEC - 3
This Board allows 2 TOS or 1 DIL IC Station to Guide — Construction, content, form, use, layout of
be uksed'amlj_ so islgz:l'irr‘;%l;i_lcy;‘mend:d 1o;gri‘ssti:a:l'e algorithms and flow charts. Vital for computing, train- £2'95
work or for linear IC application where - q o
able numbers of discrete components may be ing, wall charts etc. Size: A5, 130 pages. plus 45p p&p
required. N = N
(No. of Contacts: 208) Guarantee—If you are not entirely satisfied your money will be
PRICE £4.30 inc. VAT. refunded.
CAMBRIDGE LEARNING ENTERPRISES, Unit 2, Freepost, RIVERMILL LODGE,
»-DEC ‘A’ STASI\(;)ES. HUNTINRGODON, CAMBS, PE17 ?)BR‘ ENGLAND. TELEPHONE ST, IVES
- A : i {0 67446. PROPRIETORS: DRAYRIDGE LTD. REG. OFFICE: RIVERMILL
R S e g (L i el LODGE, ST. IVES. Giro Ac. No. 278 9159. REGD. IN ENGLAND NO. 1328762
to be used but will accommodate discrete com- r X . . . [ ]
ponents with equal facility. Cambridge Learning Enterprises, Unit 2, Freepost,
{No. of Conl‘ac_:ts: 208) Rivermill Lodge, St. lves, Huntingdon, Cambs, PE17 4BR, England.
PRICE £4.31 inc. VAT. Please send me the following books:
......... sets Digital Computer Logic & Electronics @ £5.50, p & p included
wDEC'B® 1y sets Design of Digital Systems @ £8-00, p & p included
The u-DEC ‘8" is for similar uses as u-DEC "A’", . .Combined sets @ £12-00, p & p included
gléla:\das two 16 lead IC sockets as part of the <. The Algorithm Writer's guide @ £3-40, p & p included
(No. of Contacts: 208) Name
PRICE £7.55 inc. VAT. Address
PANELMETERS | L
Dims: 60mm x 45mm. | enclose a *cheque/PO payable to Cambridge Learning Enterprises
50¢ :msp,dgoy amp, ggg;’&:mp. 1MA.2 S5MA, for £...........
10MA, 50MA, 100MA, .1 amp, 2 amp, 8
25v de. 30v dc, 50v ac, aogvsgg‘ g U i::aleac:a;'ge rny"At;:izss/Bavclaycarlesa/Eurocard/Mastercharge/
50-0-50,a, 100-0-100.a, 500-0-500 za. erbank accountnumber . . .......... 000000a0a00000080000a000000G
PRICE £4.13 inc. VAT. SIGAtUre . ..o ov i e *delete as appropriate
Telephone orders from credit card holders accepted on 0480-67446
POTS* CAPACITORS, BOXES, INST. CASES, DIN PLUGS, RESISTORS, (ansafone). Overseas customers should send a bank draft in sterling drawn on
ETC., ALWAYS IN STOCK. POSTAGE AND PACKING 20p EXTRA. L? London Bank. PE3 i
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UD/O MODULES—ALL REDUCED! TRANS/ISTOR PR/ICES SLASHED! MANY PAKS 33X OFF

THYRISTORS

.pAK GREAT SPACE

WE NEED THE SPACE

No. THY1A/50 1Amp. 50volt TO5 18p
No. THY1A/400 1 Amp. 400 volt TO5 32p
No.THY3A/50 3 Amp. 50volt TO64 28p
No. THY3A/200 3 Amp. 200 volt TO64 32p TRANSISTORS s%C/AL O”EBI
No. THY3A/400 3 Amp. 400 volt TO64 40p .
No.THY5A/50 5Amp. SOvolt TO66  285p BRAND NEW — FULLY GUARANTEED UNTESTED
:0. I:zg://g% g:mD- z% VO:: iggg ::l’ Type Price Type Price Type Price Type Price Type Price SEMICONDUCTOR PAKS
Ng. pan g A:D- o) :g" TRt 42: AC107 25p 8C177 12p BF194 *9p TIP32A 34p 2N1613 16p Code No's shown below are given as a guide to the
- P AC126 14p BC178 12p B8F195 *9p TIP32B 35p 2N1711 15p type of device. The devices themselves are normally
AC127 18p BC179 12p BF196 *12p TIP32C 36p 2N1893  28p | .unmarked.
TRIAC AC12B 16p BC182 *9p BF197 *12p TIP41A 34p 2N2218  15p | No.16130 100 Germ. Gold bonded diodes
$84 BAmp.400volt TQ220 Plastic 80p | AC128K  24p BCIB2L *Sp BF200 25p TIP418 35p 2N221BA 18p like OA47' 40p
(Non isolated Tab) AC176 16p BC183 *9p BFX29 22p TIPAIC 38p 2N2219 15p No. 16131 150 Germ. Point contact diodes
AC176K 24p BCI1B3L *9p BFX84 18p TIP42A 36p 2N2219A 18p like OA7Q/81 40p
DIACS AC187 18p BC184 *9p BFY50 12p TIP428B 37p 2N2221 18p | No. 16132 100 200mA Sil. diodes like
8R100 18 AC187K 26p BC184L *9p BFY51 12p TIP42C 38p 2N2221A 18p 0A200 q0p
032 15" AC188 18p BC212 *10p BFY52 12p TIP2955  65p 2N2222  15p | No.16133 150 75mA Sil. Fast switching
P | Aci88k  28p BC212L *10p MPSAOs e22p TIP3055  42p 2N22224  16p diode like IN4148 a0p
SWITCHES AD161/ BC213 :10p MPSAO6 -zz: ZTX107 :Gp 2N2369  10p | No.16134 50 750mA Sil. top hat Rects. 40p
- g ] .| 162mP  80p BC213L  *10p . Z1x108 6p 2N2904  14p | No 16135 20 3 amp Sil. stud Rect. a0p
0.16178 5 x Mains Slide Switches 40p' AF139 30, BC214 *10, MPSA55 22p ZTX109 .7 2N2904A 15
7 o a P o P P A L] P No. 16136 50 400mw Zeners D.0Q.7 case 40p
No. S1 5 x Miniature Slide Switches 40p AF239 30 BC214L  *10, MPSA56 22p ZTX300 .7 2N2905 1 y "
No.S18 4 x Standard Slide Switches a0p P P P 4p | No.16137 30 NPN Plastic trans, like
No.S19 4 x Ministure Push to Make BC107 8p BC251 *10p (QCa4 12p ZTX301 *7p 2N2905A 1Sp BC107/8 40p*
: single hole mounting a0p* BC108 6p BCY70 12p  Ocas 12p 2ZTX302 *9p 2N2906 12p | No.16138 30 PNP Plastic trans. like
N O i et i s S BC109 6p HCY71 12p oc71 9p ZTX500 *8p 2N2906A 14p BC177/8 a0p*
e (el e a0p* B8C118 *10p BCY72 12p oC72 12p ZTX501  *10p 2N2907 12p | No.16139 25 NPN trans. like 2N697/
No.S21  Push button Switch Pak oY) Bp 80115 40p OC75 10p Z7X502  *12p 2N2907A 13p | . 2N1711 7039 a0p
4 x Assortad types multi 8c148 *8p BDI31  *35p Ocs1 14p 2N696 10p 2N2926G  *Bp | N 16140 25 PNP trans. like 2N2905 TO39 40p
! BC149 *8p BD132 *37p 2N697 10p 2N2926Y °*7p N trans. like 2N706 TO1B
bank and singles o 35 b No. 16141 30 NPN trans. like 40p
Latching and non-Latching  £1.00 | BS154 16p BF115 17p TIP29A P 2N706 7p 2N3053  12p | No 16143 30 NPN Plastic trans. like 2N3306 40p*
9 o . 8C157 ®9p BF167  19p TIP298.  36p 2N706A  Bp 2N30S5  35p | NG 16144 30 PNP Plastic trans like 2N3905 40p®
BC158 *9p BF173 20p _ TIP29C 38p 2N708 8p 2N3702 *7p i
o No. 16145 30 PNP Germ. trans. like OC71  40p
CAPACITOR PAKS BC159 *9p BF180 25p " TIP30A  36p 2N1302 12p 2N3703  °7P | No 16147 10 NPN to 3 Power trans. like
16201 18 Electrolytics 4.7uF - 10pF BC169C  *10p BF181 25p TIP30B 37p  2N1303 16p 2N3704 *6p 2N3055 80p
16202 18 Electrolytics 10uF — 100uF BC170 6p BF182 25p TIP30C ;:n 2N1304  1Sp 2N3903 °11p
16203 18 Electrolytics 100uF - 680uF BC171 *6p BF183 25p TIP31A P 2N1307 18p 2N3904 “*11p
All 3 at SPECIAL PRICE of £1.20° BC172 *6p BFIB4 26p TIP318  33p 2N1308  22p 2N3%05  *11p 1.C. S_OCKET PAKS
16160 24 Ceramic Caps 22pF - 82pF BC173 7p  BFIBS 25p TIP3IC 34p 2N1309  22p 2N3906 *11p | No.S66 11 x8 pin DIL Sockets 1.00
16161 24 Coramic Caps 100pF ~ 390pF Y o e f100
16162 24 Ceramic Caps 470pF - 3300 DIODES - x oo crets :
16163 21 Ceramic Caps 4700pF - 0.047uF :g. 2(7;(9) ; : g; Z:: g:ll: ggz:::: t:gg
All 4 at SPECIAL PRICE of £1.60 IX':Q Pri;- Typo p Price  Type Price Type Price TVP: Price ’ :
p  BAX16 8YZ16 30p OA85 7p IS4 3p
RESISTOR PAKS AAZ13 4p 0A202 Sp BYZ17 28p OA90 6p TRANSISTOR SOCKETS
BA100 8p BYZ18 28p OA91 7p IN5400 10p | No.S71 15 xTO1B Sockets £1.00
Order No. BA115 Sp BY100 15p BYZ19 28p 0QA95 7p [N5401 11p No.S72 10 xTO5 Sockets £1.00
16213 60W. 100 ohm - 820 ohm BA144 s5p 8Y127 *10p IN5402 12p
16214 soiw. 1K -8.2K BA143 10p BYZ10 32p 0A47 sp IN34 sp IN5404 13p MOUNTING PADS
16215 604wW. 10K ~ 82K BA173 10p BYZ11 32p 0A70 Sp IN60 6p IN5406 16p | No.S73 50 Mixed Transistor Pads
16216 603W. 100K - B20K BAX13/ 8Y212 32p 0A79 7p IN914 4p IN5407 17p TO18 and TO5 40p
All 4 at SPECIAL PRICE of £1.60° OA200 Sp BYZ13 30p 0AB1 7p IN4148 4p IN5408 19p
16217 403w, 100 ohm - 820 ohm TRANSISTOR HEATSINK PAK
16218 403w, W~ 8.2K 20 Assorted t TO1, TOS, TO18, T092
16213 40jw.  1K-B2K LINEARI.C.'s S i
, 16220 40}W. 100K — 820K , Order No. S75 60,
All 4.8t SPECIAL PRICE of £1.60° TBABOO 12pinQIL  *7Sp  UA711C TO99 25p  UA748 TO99 28p - P
. TBAB1O 12pinQIL *£1.00  UA703 TOS9 (Plasticc 20p 72558 (Dual 748)T09946p | ..
TRANSISTOR FALL-OUT TBAB20 14pinQIL  *80p  741P 8 pin DIL 18p  MC1310P 14 pin DIL*£1.25 | TRANSISTOR INSULATING KITS
PACK, GERM. SILICON LM380 14 pin DIL *80p 72741 14 pinDIL 20p 76115 14pinQIL *£1.25 Mica washers and bushes assorted types i.e. T0220,
v ’ ’ LM381 14pinDIL *£1.35 UA741C TO99 20p NE555 8 pin DIL 32p | TO66, TO3 etc. Approx. 100 pieces. |Approx. 40
POWER, NPN, PNP. 72709 14 pin DIL 28p 72747 14pin DIL §5p  NE556 14 pin DIL 60p | sets).
ALL MIXED. YOURS TO UA709 T0O99 28p  748P  BpinDIL 28p  SL414A 10pin *£1.80 Order No. S74 50p
SORT AND TEST. DARLINGTON POWER
Approx. 500 Pieces. NEW CONSIGNMENT ZN 414 RADIO CHIP 75p* TRANSISTORS

Order No. S23

T TR 70 watt 8 amp NPN and PNP in plastic case 199
£1.25 per pack. OPTOELEC ONICS High Voltage (Typ. BOV). High gain. 10 pieces
Displ. 2nd QUALITY LED PAKS 5 NPN and 5 PNP. Data Sheet supplied.
VOLTAGE REGULATORS No. 1510 707 LED Display TOpeach | No 1507 10 x LED's Assorted 75p Order No. §78 £1.00 per Pak
Positive No. 1511 747 LED Display £1.50 each
No.MVR7805  wA7805  TO220 gsp | No-S53 g;faj'g‘;;c?:?;:?:;}ﬁ[1’,. LED CLIPS MATCHED PAIRS OF
- No. 1 A 12 5 for 12
No. MVR7812 ©A7812 T0220 85p Common Cathode 12 pin DIL o. 1508/.125 5 2 ’0' 15P PNP GERMANIUM
No. MVR7815 pA7815 10220 85p 30, h No. 1508/.2 2 for 15p MED. POWER TRANS
3"‘ mm;i ”:;g;i 1{8;;8 ::p LED’ me SPECIAL REDUCTIONS 2 . 750mw
0. i P s ¥ amp m
e e A A R B
o. e x. [ 0. or £1. NKT301 60 30-1 P per pair
No.MVR7905  wA7905  T0220  £1.10 |\ "\55) Green.125" 18peach | No.SB35, NIXIE Tubes ITT5870ST  £2.00 | NKT302 40 60 50.150  35p per pair
No. MVR7912 pA7912 10220 £1.10 b 5 5 Sp per pa
No. MVR7915 YATI15 10220 £1.10 No. 1505 Green .2 . 18p each (unclud!ng Data} NKT303 20 30  30-100 25p per pair
No. MVR7918 A7918 10220 t"1° No. 1503 Yellow .125" 18p each No.S77  Neon Indicator Lamps 230V A.C NKT304 20 30 50-150 25p per pair
No. MVR7924 MA7924 10220 C1'10 No. 1506 Yellow .2" 18p each State Colour {Red. Amber and
) & . No.SB2  Clear .2" (illuminating red) 12p Green.) 25p each ZENER PAKS
- 3 20 mixed values 400mW Zener
uA723CTO99 38p 72723 14pinDil  38p No. $55 3
LM309K TO3  £1.20 D.LY. PRINTED CIRCUIT KIT MAMMOTH I.C. PAK No.Ss6 20 odes 3OV omw zener 00
Contains 6 pieces of copper laminate board, Approx. 200 Pieces. Assorted fall-out inte- . diodes 11-33V £1.00
MICROPHONES box of etchant powder. measure, tweezers, | grated circuits, including: Logic. 74 series. | no S57 10 mixed values 1W Zener
DYNAMIC DUAL IMPEDANCE UNI marker pen, high quality pump drill, Stanley Linear, Audio and D.T.L. Many coded devices. i diodes 3-10V £1.00
DIRECTIGNAL CARDIOID MICROGPHONE knite and blades and & in. m'elal rulg. but some unmarked — you to identify. N No. S58 10 mixed values W Zener
Impedance 600 ohms and 50K. Response 50- Full sasy to follow instructions. Order No. 16223 £1.00 diodes 11-33V £1.00

14,000 Hz. Sensitivity 54db at 50K.
Size 1} Dia. x 63" Long .
Order No. 1328 £7.50°

DYNAMIC CASSETTE MIC
Fitted with On/Off switch. 1 metre of tough lead
with floating 2.5 and 3.5 mm plugs.

Impedance 200 ohms. Sensitivity 90db.
Frequency 90-10,000 Hz.
Size 20mm Dia. x 120mm Long
Order No. 1326 £1.15°

Order No. S64

Sale Price £5.50

P.C.B. BOARDS

POWER SUPPLY
STABILIZER BOARD

UNIJUNCTION TRANSISTORS

UT46 TIS43 20p
FET's
2N3819 15p 2N5458 18p

LOGIC PROBE
A pocket size instrument capable of detecting T.T.L.,
D.T.L Flip Flop and other pulse circuits. It is easy
to use and operates from the 5V. D.C. supply of the

S61 B p]scss 8 x 3} lapprox.) Unused ex-equipment stabilizer board, Input
single sided paper 50p | 30v. DC. Output 20V. C with
S62 4 pieces 8" x 3} (approx.) et
single sided fibregiass 50p Ovde; No. S81 £1.25
S63 3 pieces 7" x 31" lapprox.} ) )
double sided fibreglass 50p P.0. RELAYS
ETCH RESIST PENS S85 — 2 Off Post Office relays 40p
Order No. 1609 B50p each

SOLDER

BATTERY HOLDERS
to take 6 x HP7's
Order No. 202 10p each

5m of 18 sw Multi-core Soider.
Order No. S60

circuit under test. The logic level: dii by
2 red LED's one for High and the other for Low.
There is also a green LED for the Pulse Moda of the

unit.
No. S59 Our Special Price £15.98.

I.C. INSERTION

EX.G.P.O. MICROSWITCHES

Order No. SB4A.

4 for 50p

2 AMP. BRIDGE RECTIFIERS
Metal Stud Mounting

No. S45 50V (KBS 005) 28p
No.S46 100V (KBSO01) 30p
No.S47 200V (KBS O02) 34p

10 AMP. BRIDGE RECTIFIERS 200V
ON HEATSINK ~
SPECIAL CLEARANCE ORDER NO. S22 - £1.00
SILICON RECTIFIERS G.E. 1 Amp.

EXTRACTION TOOL
Order No. 2015 30p

S84 - 50 2.5mm round single pin fixing

CABLE CLIPS
30p

SIMILAR IN4OOO SERIES

No. S41 25 Like IN4QO1 (1A 50V} 80p
No. 542 20 Like IN40O2 {1A/100V} 80p
No.S43 18 Like IN40O3 (1A/200V) &0p
No. S44 15 Like IN40O4 (1A/400V) 80p

SDOONYT MISS OUR SPECIAL CASSETTE OFFER/ LOOK AT OUR BOOKS
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SAVING SALE Br-pax

YOU MAKE THE SAVING!

74 SERIESTTLICs

SILICON RECTIFIERS ~

} AMP. G.E.
No.S48 40 x 50V 60p
No. 849 30 x 200V 60p
No. S50 20 x 700V 60p

G.E. HIGH VOLTAGE SILICON

RECTIFIERS
GR558 10mA 14KV (14,000) 20p each
GA432 1 AMP. 2 KV {2.000) 20p each
FD2.5 2.5-KV Voltage Doubler 20p sach

POTENTIOMETERS
Slider 40mm TRAVEL
Order No.
16191 6x 470 Ohm LIN Single 40p*
524 6x1K LIN Single 40p*
8§25 6x5K LIN Single 40p°
16192 6x 10K LIN Single 40p°
826 6x 10K LOG Single 40p°
16193 6x22K LIN Single 40p°
16195 6x47K LOG Single 40p°
16194 6x47K LIN Single 40p°
827 6x 100K LIN Single 40p°
S28 6x 100K LOG Single 40p°*
829 6 x 500 K LOG Single 40p°
Slider 60mm TRAVEL
830 6x2.5K LOG Single 40p°
831 6x 10K LIN Single 40p*
8§32 6x50K LIN Single 40p*
833 6 x 250 K LOG Single 40p*
834 4x5K LOG Dual 40p*
S35 4x10K LIN Dual 40p°
836 4x 100K LOG Dual 40p°
837 4 x1.3MEG LOG Dual 40p*
$38 20 MIXED SLIDER POTS — VARIQUS
VALUES AND SIZES - QUR MIX
ONLY £1.00°
$39 6 x CHROME SLIDER KNOBS 40p*
WIREWOUND

TYPE QUANTITY TYPE QUANTITY TYPE
1 100 1 100
£p fp £p £p

7400 0.09 0.08 7448 0.70 o0.68 74122
7401 0.11 0.10 7450 0.12 o0.10 74123
7402 0.11 0.10 7451 0.12 o0.10 74141
7403 0.11 0.10 7453 0.12 o0.10 74145
7404 0.11 0.10 7454 0.12 0.10 74150
7405 0.11  0.10 7460 0.12 0.10 74151
7406 0.28 0.25 7470 0.24 0.23 74153
7407 0.28 0.25 7472 0.20 0.19 74154
7408 0.12 0.1 7473 0.26 0.22 74155
7409 0.12 0.1t 7474 0.24 0.23 74156
7410 0.09 0.08 7475 044 040 74157
7411 0.22 0.20 7476 0.286 0.25 74160
7412 0.22 0.20 7480 045 0.42 74161
7413 0.26 0.25 7481 0.90 0.88 74162
7416 0.28 0.25 7482 0.75 0.73 74163
7417 0.26 0.25 7483 088 0.82 74164
7420 0.11 o0.10 7484 0.85 080 74165
7422 0.19 0.18 7485 1.10 1.00 74166
7423 0.21 0.20 7486 0.28 0.26 74174
7425 0.25 0.23 7489 2.70 2.50 74175
7426 0.25 0.23 7430 0.38 032 74176
7427 0.25 0.23 7491 0.65 0.62 74177
7428 0.36 0.34 7492 043 90.35 74180
7430 0.12 0.10 7493 0.38 0.35 74181
7432 0.20 0.19 7494 0.70 0.68 74182
7433 0.38 0.36 7495 060 0.58 74184
7437 0.26 0.25 7496 0.70 o068 74190
7438 0.26 0.25 74100 0.95 0.90 74191
7440 0.12 0.10 74104 040 0.35 74192
7441 0.60 057 74105 0.30 0.25 74193
7442 080 0.70 74107 0.30 0.25 74184
7443 095 0.90 74110 0.48 045 74195
7444 095 090 74111 0.75 0.72 74186
7445 0.80 0.75 74118 0.85 0.82 74187
7446 0.80 0.75 74118 130 1.20 74198
7447 0.70 0.68 74121 0.28 0.26 74199

QUANTITY

1

£p

0.45
0.65
0.68
0.75
1.10
0.65
0.70
1.20
0.70
0.70
0.70
0.95
0.95
0.95

888233588

1.80

100

£p
0.42
0.62
0.65
0.72
1.05
0.80
0.68
1.10

0.82

OO O
R388858828888

-0
X
own

1.70

Devices may be mixed to qualify for quantity price. Data is available
tor the above series of ICs in booklet form price 35p.

SPEC/AL OFFER/
COMPONENT PAKS

Order No. Quantity
16164 200 approx. Resistors mixed values.

(Count by weight) 40p°
16165 -150 approx. Capacitors mixed values.

{Count by weight) 40p°
16167 80 }W Resistors mixed values 40p*
16168 5 pieces Assorted Ferrite rods 40p*
16169 2 pieces Tuning gangs MW/LW 40p*
16170 50 metres Single strand wire

assorted wire 40p
16171 10 Reed switches 40p*
16172 3 Micro switches 40p°
16176 20 Assorted electrolytics Trans types 40p°
16177 1 pack Assorted hardware nuts/bolts etc. 40p
16179 20 Assorted tag strips and panels 40p
16180 15 Assorted control knobs 40p°*
16184 15 Assorted Fuses 100mA - 5 amp 40p
16188 603W resistors mixed values 40p°
16187 40p

30 metres stranded wire assorted colours

%¥ PRICE BARGAIN!
£4 worth Min Valuel

of Electronic Project Books, Technical, Semi-

conductor Data and Equivs — Books of

Assorted Tittes. OUR CLEARANCE PRICE
Order No. S80 £2 per bundle

SUPER SOUND
SAVING
METROSOUND

LOW NOISE

CASSETTES
Order No. $53A10 for £2.50%

BIB GROOVE CLEAN

Model 60. Chrome Finish Plastic
Order No. 829 £1.40°

C60

HOT OFFER

ANTEX SOLDERING IRONS
Order No. 1931 X25 25 watt. LOW LEAKAGE
Usually £3.40 SALE PRICE £2.95
PLUS FREE Heatshunt
1948 Model C 15 watt General purpose
Usually £3.-40° SALE PRICE £2.95
PLUS FREE Heatshunt
1939 ST3 Soldering Iron Stand suitable

for either iron. £1.20

NEW Siren Alarm Module
American Police screamer powered from any
12 voit supply into 4 or 8 ohm speaker.
\deal for. car burglar alarm, freezer break-
down, and other security purposes.

QOrder No. S15 £3.50

A range of wirewound single gang pots. with linear p
tracks of 1 watt rating. c M o s I cs
Order No. Value Order No Value Type Price Type Price Type Price  Type Price
189 10 ohms 1894 100 ohms CD4000 £0.14 CD4018 £0.85 CD4035 £1.40 (CDAO56 £1.15
1893 47 ohms 1895 220 ohms CD400! £0.16 CD4019 £0.45 CD4037 £0.78 (CD406S £0.32
1896 470 ohms 1898 2K2 CD4002 £0.16 CD4020 £0.95 CDA040 £0.78 CD4070 £0.32
1897 1K 1899 4K7 CD4006 £0.80 CD4021 £0.85 CD4041 £0.68 CD4071 £0.20
NOW 35p° each CD4007 £0.17 CD4022 £0.80 CD4042 £0.68 CD4072 £0.20
16173 15 Rotary Potentiometers. Assorted values and CD4008 £0.80 CD4023 £0.18 CD4043 £0.78 CD4081 £0.20
types. 40p* CD4009 £0.50 CD4024 £0.64 CD4044 £0.78 (D4A0B2 £0.20
16186 25 Pre-sets Assorted Values and types 40p° CD4010 £0.50 CD4025 £0.18 CD4045 £1.15 CD4510 £1.10
SALE PRICE 40p CD4011 £0.18 C€D4026 £1.85 CD4A046 £0.95 CD4511 £1.25
CD4012 £0.17 (D4027 £0.48 CD4047 £0.75 CD4516 £1.10
MULTI-TURN PRE-SETS CD4013 £0.42 (D4028 £0.80 CD4049 £0.46 (D4518 £1.10
S40 3 x 100 K LIN ONLY 50P° CD4015 £0.80 CD4029 £0.95 CD4050 £0.46 (D4520 €£1.10
CD4016 £0.42 CD4030 £0.46 (D4054 £0.95
AUDIO PLUG AND CD4017 £0.80 (CD4031 £1.80 (D4055 £1.60
Order No. AUDIO MODULE SALE
S 5 x 3.5 mm Plastic Jack Plugs 40p° . . .
S2 3125 mm Pl Jack s N Tt NI S
S s ackIRiig S0p® | AL60  25W RMS Power Amp £435%  £3.55°
o g e ik os) ) :g", ALBO  35W RMS Power Amp feas £5.95
4 g P AL250  125W RMS Power Amp £16:95 £14.45
56 &x 2 Pin Loudspeaker Plugs 200 SPMB0O 35V Power Supply £375° €3.10°
S7 6xPhono Plugs Plastic ) 50p PS12  20-30V Power Supply for AL30A £1-30° £1.15°
S8  5x 3.5 mm Chassis Sockets {Switched) 25p° PA12 Stereo Pre-Amp for AL3OA £6.20~ £5.95¢
SO Sinichasss Sockets Sratcied) 250" | pA100  Stereo Pre-Amp for ALEO/ALBO £33787  £12.45°
S10 4 x Metal Std. Chassis Switched 5450 Stereo F.M. Tuner 3 ‘;20'45, £‘|8.65'
Jack Sockets 50p° g ! 3 i
S11 2 x Stereo Jack Sockets with instruction g‘lzfe:;%o ?:'?‘zf;;‘;'izgg‘gh:;::mp - £2.55
leaflet for H/Phone connection. 50p* :16:28° )
§12 5x 5 Pin 180° DIN Chassis Sockets 40p°* % o WYL : (BOED
S$13  8x 2 Pin DIN Chassis Sockets 50p°
§14 6 x Single Phono Sockets 40p*
o, AUDIO LEADS GE 100 NINE CHANNEL
rder No.
117 A.C. Mains connecting lead for cassette MONO'G nAPHIc EQUALIZER MODULE
recorders and radios Telefunken type 45p° . . . .
118 5 pin DIN headphone plug 10 stereo socket 78p° T.he GE1Q0 ha_s nine 1 octave ad]ust!'ne:ms using integrated
119 2 x 2 pin plug 10 nline stereo socket for circuit active filters. Boost and Cut fimits are t 12db, Max.
123 ZOh:ad:Jho'rI‘e; or toad ﬂﬁ?ls’: Voltage handling 2 V RMS, T.H.D., 0.5%, input im-
124 3 pin‘.?, ;‘2.: D?;";.'u;a sope | pedance 100 K, output impedance less than 10 K.
125 Audio lead 5 pin plug 10 5 pin DIN plug 50p° Frequency response 20 Hz-20 KHz (3db).
126 Audiolead 5 pin DIN plug 1o tinned open ends - 50p* | The nine gain controls are centred at 50, 100,
127 Audio lead 5 pin DIN plug to 4 phono 200, 400. 800, 1600, 3.200. 6.400 and
plugs 90p* b b b - 3,200, 6,
129 Audio lead 5 pin plug 10 5 pin DIN plug - 12,800 Hz. The suggested gain controls are
130 5 Mi"D'I'"‘:%e o DIN plug 10 2 o DIN 70° 110 K LIN sliders. (Not supplied with the
metre leat pin plug to 2 pin
infine socket aspe module). See Paks S31 and 16192.
132 10 metre lead 2 pin DIN plug 65p° o N LY £ 1 9 50
HEAVY GAUGE i

BLACK PLASTIC BOX

With aluminium lid and fixing screws. Size 63" x 33" x 2"
Order No. S16 “Only 76p

FOR REL/ABLE JOINTS —ANTEX /IRONS!

Practical Electronics March 1978

SG30 Power supply board for GE100 15-0-15
Volt £4.50

SEND SAE FOR TECHNICAL DATA ON ANY OF THE
AUDIO MODULES.

AVDEL BOND
Cyanocrylate adhesive bonds - plastic,
rubber. transistors, components in seconds.
Order No. 143 SS5p per 2 gm. phial

ORDERING

Please word your orders exactly
as printed, not forgetting to
include our part number.

VAT
Add 121% to prices marked*
Add 8% to others excepting
those marked t. These are zero.

Postage & Packing add 25p. Add extra for Airmail.

SNIL ® SQAVOL "SLINH LINIAD QILNINGE [SIHNOZLIZTT OLAO A0+ LdO

Dept. PE3, P.O. Box 6, Ware, Herts
COMPONENTS SHOP: 18 BALDOCK
STREET, WARE, HERTS.
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The I.C.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)

* 20k/V, =1% fsd on d.c.
4kQ/V, 2% fsd on a.c.

* 80 Ranges - 10 Functions

* 140 x 105 X 55mm

£25.25 + VAT

thor Mo Ordder add BUp P&P)

Supertester 680G

* 20kQYV, 2% fsd on d.c.
4kQ/V, =2% fsd on a.c.

* 48 Ranges - 10 Functions

109 x 113 X 37mm

£19.95 + VAT

{For Mad Ordder ada 80p P&

7

1.C.E. MULTIMETERS
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Microtest 80

* 20KV, = 2% fsd on d.c.
4k)/V, =2% fsd on a.c.

* 40 Ranges - 8 Functions

* Complete with case -
only 93 x 95 X 23mm

£14.95 + VAT

{For Mad Order add BOp P&P)

All [.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.

- _

Tel: 01-837 7781

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

THIS is the Catalogue you need

to solve your
com onent

proglems /

The finest components
catalogue yet published.

Over 200 A-4-size pages.
About 5,000 items clearly
listed and indexed.

Nearly 2,000 illustrations.
Bargain List sent free. .
At £1-40, incl. p. & p., the
catalogue is a bargain.

Send the coupon below now.

HOME RADIO (Components) LTD , 234-240 London Road. Mitcham, Surrey CR4 3HD

8; l Plaase write your Name and Address in diock capitals '

gé I NAME |

Q& ¥ ADORess i

s |

T 1
V

N3

& |

L | HOME RADIO (Components) LTD Dept PE. e e

O X  24-240 London Road. Mitcham. Surrey CRe JHD %1798 Lensen

QA S Lo oo oo o o o0 on o o o0 o = =

N
-~
>

complete digital clock Kits

TEAK OR
PERSPEX CASE
£12-50
ALARM £15-50

All prices include P. & P. and VAT

FEATURES: 4 LED digits +in high. Red. @ 12 hour display with a.m./p.m.
indication. @ Mains frequency accuracy. @ Easy to build: all components
included. ® Beautiful real wood case or perspex: White, Black, Red. Blue and
Green. @ Flashes to indicate power cuts.

NON ALARM: Complete kit including case, £12-50. Ready built, £14-50.
Module kit excluding case, £9-50. Ready built, £10-00.

ALARM: Pulsed alarm tone. Automatic brightness control. 9 minute ""Snooze’".
Simple setting. Complete kit including case, £15-50. Ready buitt,
£17.00. Module kit excluding case, £13.00. Ready built, £13.50.

TIMER FACILITY: Stopwatch use to 9 min. 59 sec, extra 50p.

NON ALARM

“DELTA"

6in x 24in x 3in

EXCELLENT VALUE - GUARANTEED
® LCD Gent's Watch. 5 function. Back light. Chrome case. Black
strap, £15.95
® 4 Function Calculator ..

DISPLAYS: FND500 }in.LED, £1,19 each: 6 for £6.48. NSB 5430, }in Red LED
stick of 4 £4.32. 5L.TO2, }in Green Phosphor stick of 4 £5.40.
CLOCK CHIPS: 50253N Alarm 12/24 hour 4/6 digit, £5-67.
S0362N  Calendar clock, £7-75. MMS385N 12hr 4
£4-32. 6 Decade up/down counters, 50395/6/7 £13-10.
MICROPROCESSOR: 280 CPU, £22.68. Z80 CTC, £15.70.
1702A UV Erazable PROM, £11.35. Z80 PIO £15.70. 2102NA, IK Static RAM
£2.70. UV PROM Erazer, £103 plus £5 P. & P. 4KXI 16 pin Dyn. RAM £7.05.

digit  Alarm

RECHARGEABLE BATTERY SET: Super Value £8.10, Includes 4 AA (1.2V)
Nickel Cadmium batteries (separately £1.08 each). 3/6/9V switched Universal
Mains Adaptor with 4 plug connector for most calculators (separately £3.78),
plus battery holder.

payment with order to:

BARON .

Southview House, 6 Gower Road
Royston, Hertfordshire
Telephone: Royston (0763) 43695
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EASY BUILD SPEAKER DIY KITS pect sl
Speciatly designed by RT-VC tor cost £3500
conscious hi-fi enthusiasts. these kits ° p&p£2.50
ncorporate two teak-simulate enclosures O FoUDN-L I G ol @ Size approx.
two EMI 13" x 87 fapprox.) woolers, two St S o 1337+ 54" x 63 "
tweeters and a parr of matching crossovers. 20 x 20 WATT STERED AMPLIFIER [2990 45 watts rms, 90 watts peak output. Big features
Suppiied complete with an easy-to-follow Superb Viscount IV unit sn teak-tinished cabinet. inctude two disc inputs. both for ceramic cartridges. tape
£280l] circuit diagram. and crossover components Silver tascia with alumimum rotary controls and  p & p input and micraphone input. Level mixing controls fitted
STEREQ PAIR !mput 15 watts rms, 30 watts peak, each unit pushbuttons. red mams indicator and stereo jack  £2.50 with sntegral push pull switches Independent bass and
+ p&pE550 Cabinetsize 20" x 11" x 93" (approx.) socket. Function switch for mic. magnetrc and crysta) treble controls and master volume
SPEAKERS AVAILABLE WITHOUT CABINETS pick-ups. tape. tuner. and auxiliary Rear panel leatures two *“ 70 & I{WA" o '—ﬁ
1t's the umts which we supply with the enclosures itfustrated mains autlets. DIN speaker and mput sockets. plus fuse f
Sue 137 x ol 1 app MONC 0ISCO AMP L
e 1 1} wooler (EMIL 23 £ 700 per 20+ 20 wattsrms. 40+ 40 watts peak. Size apjitox 4 0
tweeter. and matching crossover COMponents.  stereo parr 30 x 30 WATT AMPLIFIER KIT 147« 4"« 10} - ! ’ I " °
? Power handling 15 watts rms. 30 watts peak. + p & p £3.40 Specially designed by RT-VC for the experienced constructor, Brushed dalurmmum i ‘e
complete ry detal. Sam | fascia and rotary controls [
COMPACT FOR TOP VALUE These intinite baitle V:chuev::Wn :nepiylh::,awsj seOLaecalIkn:s&as t250 £2900 Frve vertical stide coutrols mastervolume, t
entlosures come 10 you ready mitred and professjonally . B R tape level. muc tevel, deck fevel. PLUS INTER OECK { ADER
N i NOW AVAILABLE fully built and tested f3500
tinished. Each cabinet measures approx. per stereo pair G ey P for perfect graduated change trom record deck No. 1 1o
127x 87 x 57 deep. and s in wood simulate £g50 S e Ra s s 5 JTipeak p&pf2.50 No. 2 orvice versa, Pre tade level control 70 watt £B7
Complete with two 8” (approx.) speakers for FREE To cash or cheque personal shoppers {PFL) lets YOU hear next disc belore fading 140 wart peak
manmum power handling of 7 watts. 8Q p&pf2.20 A 4 channel Stereo Adaptor to all buyers of the ' in. VU metes monitors output level p&pfd oo
SPEAKERS Two models Ouo llb. teak veneer. 12 watts Visicount 20 x 20 £2990 Available separately £ 395 Output 100 watts RMS 200 watts peak 100 watt £G6
rms, 24 watts peak. 183" x 134 x 74" (approx.). Amplitier at £1.00p &p
Duo NI, 20 watts rms, 40 watts peak. 27" x 13 HK appx CHASSIS RECORO  BSR BO S 95 TYPE (llu: [2455
Doty €47 PERFAR - buoin £gp PERPOIR ADD-ON STEREQ CASSETTE TAPE DECK KIT sasmmmmen | PLAYER OECKS  Beltdrive tuintable umt
p &pL6.50 p&pl7.50 Designed for the experienced 0.1.Y. man. This 2 speed. semt automatic p & p 12.55
OECCA 20 WATTS STEREQ SPEAKER stereo pair ket comprises of a tape transport mechanism BSR MPBO TYPE Single
This matching loudspeaker system s hand made. kit ready built and tested record replay play record deck £1 595
comprises of two 8 diameter approx. base drive unit, with electronics with twin V.U_ meters and less cartridge p&pf255
heavy die cast chassis laminated cones with railed P.V.C level control for mating with mechantsm Cartridges 1o surt above
surrounds. two 35~ diameter approx. domed tweeters Specifications - Sensitivity  Mic. ; Acos. magnetic stereo  £4.95
complete with crossover networks . 80) £4.00p&p £2(Q00 8 0.85mvV. 20k OHMS: Din. 40mv i ¥ 7 e e 0 €195
PERSONAL SHOPPERS 400K OHMS . Dutput - 300mV RMS per channel .« 1KHz e 151 BSR astomatic record player deck
STEREQ CASSETTErecord/repiay fully bultP.C. bua:dtI 95 from 2K OHMS source - Cross Talk - -30db- Tape Counter cueing device and stereo ceramic head. p & p £2.55 f995
Used. without guarantee. (Ex Equipment.) 3 Diget- Resettable - Frequency Response  40Hz 8KH: 4 6db £
AM.FM_TUNERPCB. withMullard LP. 1186 fgso Deck Motor - 9 Volt OC with electronic speed regulations BSRMP 60 type complete wrth magnetic cartiidge 29
1185, 1181 modules Key Functions Record. Rewind £1Q95 diamond stylus, and de luxe ptinth and cover.  p & p £4.50
100K Multuturn Varicap tuning pots 6 for £100 Fast Forward. Play. Stop & Eject. £2.5D - £1a&p p&pf2.50 Home 8 Track cartridge player This umit will match 50
PAIR STERED 8 WATT SPEAKERS Opt. extras: Mains transtormer to suite £2.50 + £1 p & p with the Viscount iV 3" x 8" x 3" p& p £2.50 (1 6
8" bass umts with 337 approx. tweelers [995 ﬁ‘ 2
Size 164 » 117 x 8}’ A Tounist IV f
Plinth & cover BSR or Garrard teak finish ~ £00 RITHV atde CAR RAOIO KIT .
OECCA 0C1000 Stereo Cassette P.C.B (295 For the experienced
compleie with switch osciliator coils and tape-heads 323 EOGWARE ROAQ. LONOON w2 canstructor only x
# AM_FM._Stereo Multiplex Car Radio casseite £ ﬁl]l] 210 HIGH STREET. ACTON W3 6NG Dutput 4 watts i1nto 4 ohms
playerin dash fixing Negative earth 5 watts output ALL PRICES INCLUDE VAT AT 12} 12 volts pos o neg (altered internally) £ 250 P & p £1.50
1€, Stereo 8 Track to Cassette adagtor converts, £ 835 Al items subject to availability. Price correct FREE TO PERSONAL SHOPPERS BUYING CAR RAQIO KIT worth
any 8 track player to cassette player at 112.77 and subject to change without aotice. ELECTROMATE Rear window heater. modern line element. f3.0(L

Personal Shoppers EOGWARE ROAD LONDON W2 Tei: 01-723 8432. 8 30am 5.30pm. Hail day Thursday. ACTON - Matl Order only. No callers  GOQOS NOT OESPATCHED OUTSIOE UK

Over 200 kits in the free Heathkit Catalogue

Right now, there’s a brand

NEW 4 Function . 0
Solid State Multimeter new edition of the Heathkit
— One of a whole range Catalogue — packed with

of test equipment X
hundreds of practical and

fascinating items which

you can build yourself. :
[ NN OIS EED NN EED EED S D S . . "-

1 Send for —
1 your copy now! =t

I To Heath (Gloucester) Ltd.

Car Intrusion Alarm
e — Gives a distinctive I De‘partment PE 28
e — %Zl:r)n'ggn Zﬁf”g'sr'%:?l I Bristol Road, Gloucester, GL2 6EE.
u .
with fepeater alarm s tampered with Please send a copy of the Heathkit Catalogue.

i I enclose 11p in stamps to cover postage only.
Name

0 Address

Freezer Alarm — Gives audible signal
if freezer temperature risesto —6 C
for any reason

When you receive
your catalogue
you'll get details of
this free offer worth

Soldering
iron offer

FREE

The world's

approximately £4.75.  biggest producers
of electronic kits.

NEW Electronic
Chess Game

There are Heathkit Electronics Centres at 233 Tottenham Court Road,
London (01-636 7349) and at Bristo! Road, Gloucester (Gloucester 29451).
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KITS FOR SYNTHESISERS, SOUND EFFECTS

COMPONENTS SETS nclude all pecessary
resistors. capacitors. semiconductors. polentio-
meters and transformers Hardware such as
cases. sockets. knobs. etc are not included but
most of these may be bought separately Fulier
details of kits. PCBs and parts are shown in our
lists

CIRCUIT AND LAYOUT DIAGRAMS are suppled

PHONOSONIGS

MAIL ORDER SUPPLIERS OF QUALITY

free with all PCBs designed by Phonosonics PRINTED CIRCUIT BOARDS, KITS AND
COMPONENTS TO A WORLD-WIDE

PHOTOCOPIES of the P E texts for most of the

kits are avallable—prices 1n our lists MARKET.

P.E. MINISONIC Mk. 2 SYNTHESISER

A portable mains-operated Mimature Sound Synthesiser.
with keyboard circulls. Although having shghtly fewer
tacdines than the large P E Synthesiser the functions
offered by this design give 1l great scope and versalility
Consists of 2 log VCOs. VCF. 2 enveiope shapers, 2 voltage
conirolled amps. keyboard hold and control circuits. HF
oscillator and detettor. nng modulator. noise generator.
output amp and mixer. power supply

Set of basic component kits trom £64-25
Set of printed circuit boards 09N
P.E. SYNTHESISER (P.E. Feb. 73 to Feb. 74}
The well acclaimed and highly versanle large-scale

mains-operated Sound Synthesiser complete with keyboard
ciycuits. Other circuits 10 our lists may be used with the
Synthesiser 10 good advantage. notably P.E. Minisonic.
Phasing Unit, Wind and Rain, Rhythm Generator. Sound
Bender. Voltage Controlled Filter, Guitar Etfects Pedal and
Overdrive, Fuzz. Tremolo and Wah-Wah units.
The Main Synthesiser: PSU. 2 linear VCOs. 2 ramp
generators. 2 1Nput amps. sample hold, noise generator.
reverb amp, ring modulator. peak level circuit. envelope
shaper. voltage controlled amp. Full details n hsts.
Set of basic component kits £83.03
Set of printed circuit boards £13.20
The Synthesiser Keyboard Circults (can be used without the
Main  Synthesiser to make an independent musical
instrument) 2 logarnthmic VCOs. divider, 2 hold circurts. 2
modulation amps. mixer, 2 envelope shapers and additional
PSU. Full details 10 our lists.
Set of basic component kils
Set of printed circuit boards

GUITAR EFFECTS PEDAL (P E. July 75)
Modulates the attack. decay and filter charactenstics of an
audio signal not only from a guitar but from any audio
source. producing 8 different switchable effects that can be
further modiied by manuai controls. Posstbly the most
interesting of all the low-priced sound effects units in our
range. Circuit does not duphcate effects from the Guntar
Overdrive Unit

Component set with special foot operated switches £7.59

Alternative component set with panel mounting

switches

Printed circuit board

£48-10
£7-86

£4.96
£1.43

!
SOUND BENDER (P.E. May 74
A mulli-purpose sound controller, the functions of which
include envelope shaper. tremolo. voice-operated fader,
automatic fader and frequency-doubler
Component set for above functions (excl SWs} £7-84
Printed circuit board £1-8
Optional extra—additional Audio Modulator, the use of
which. 1n conjunction with the above component set, can
produce " jungle-drum rhythms

Component set (incl. PCB) £2.88

PHASING UNIT (P E Sept. 73)
A simple but effective manuaily controlied umit for
introducing the phasing sound Into live or recorded
music

Component set (incl PCB)

PHASING CONTROL UNIT (P.E Oct. 74)

For use with the above Phasing Unit to automatically control

the rate of phasing.
Componen| set (incl PC8)

SOPHISTICATED PHASING AND VIBRATO UNIT
A slhightly modiied version of the circuit published n

£2.87

£4.48

“Elektor °, December 1976, and includes manual and'

automatic control over the rate of phasing and vibrato

¥ Component set £17-69
Printed circuit board £2.33

WAH-WAH UNIT (P.E. Apr. 76)

The Wah-Wah effect produced by this unit can be controlled

manuaily or by the integral automatic controller
Component set (incl. PCB)

AUTOWAH UNIT (P.E. Mar. 77)
Automatically produces Wah-pedal and Swell-pedal sounds
each time a new note 18 played.
Component set, PCB, special foot switches
Component set and PCB, with panel switches

£3-55

£7-27
£4-83

P.E. JOANNA (P E. May Sept 75)

A five-octave electronic piano that has swilchable alternative
voicing of Honky-Tonk piano. ordinary plano. harpsichord.
or a mixture of any of the three. together with facilities
including fast and slow tremolo. loud and soft pedal
switching. and sustain pedal switching The power amplifier
typically delivers 24 watts into B ohms The PC8s have been
redesigned by ourselves making improved use of the space
avaitable

Main power supply. tone generator. 61 envelope shapers.
voicing and pre-amp circuits

Set of basic component kits tor above £75-29
Set of printed circuit boards tor above £20-35
Power amplhifier £15-97
Printed circuit board for power amp 95p

ELECTRONIC ORGAN .
S-octave electronic argan with 5 basic voices that can be
used individually or together. 5 pitches (2ft. 411, Bft. 16ft. 3211).
vanabie attack. tremolo, vibrato. phasing. and variable
sustain Details in our hst

ORGAN CONVERSION KIT

Converts the P E Joanna electronic piano to also provide

most of the facilities offered by the above electromc organ
Basic component set and PCB £12-34

SYNTHESISER TUNING INDICATOR (P.E. July 77)

A simple 4-octave frequency comparator for use with
synthesisers and other instruments where the full versatility
of the P.E. Tuming Fork 1s not requirgd.

Component and PCB (but excl sw.) £7.45

GUITAR FREQUENCY DOUBLER (P.E. Aug 77)
A modified and extended version of the circuit published
Detaiis 10 list

SEE OTHER PAGE FOR KEYBOARDS, AND
OUR LISTS FOR OTHER COMPONENTS AND
ACCESSORIES STOCKED

WIND AND RAIN UNIT
A manually controlled unit for producing the above-named
sounds

Component set (incl PCB) £3-72

GUITAR OVERDRIVE UNIT (P E Aug 76)

Sophisticated. versatile Fuzz unit. including varable and
switchable controls affecting the fuzz quality whilst retaining
the attack and decay. and also providing filtering. Does not
duplicate the effects from the Guitar Etfects Pedal and can
be used with it and with other electronic instruments

Component set using dual slider pot £6-86
Component set using dual rotary pot £6-20
Printed circuit board £1-62

FUZZ UNIT
Simple Fuzz umit based upon P E
Component set (Incl. PCB)

TREMOLO UNIT
Based upon P E  Sound Design circuit
Component set (incl. PC8)

Sound Design  circurt
£2-03

£3-64

TREBLE BOOST UNIT (P E Apr. 76)
Gives a much shriller quality 1o audio signais fed through 1t
The depth of boost 1s manually adjustable

Component set (incl PC8) £2-40

P.E. TUNING FORK (P.E. Nov. 75)
Produces B4 switch-selected frequency-accurale tones A
LED monitor clearly displays all beat note adjustments |deal
for tuning acoustic and electronic musical instruments
alike.
Main component set (incl. PC8)
Power supply set (incl. PCB}

£15.59
£7-03

P.E. SYNCHRONOME (P E Mar 76)

An accented-beat electronic metronome. providing duple.

triple and quadrupile times with full control over the beat

rate Can also be used as a simple drum-beat rhythm

generator Includes power supply
Component set (iIncl loudspeaker)
Printed circuit board

£11-62
£2-04

TAPE NOISE LIMITER
Very effective circuit for reducing the hiss found 1In most tape
recordings. All kits include PC8s

Standard tolerance set of components £2.96
Superior tolerance set of components £3.76
Regulated power supply (will drive 2 sets) £4-69

ENVELOPE SHAPER WITHOUT VCA (P E QOct. 79)
Provides tull manual control over attack. decay. sustain and
release functions. and 1s for use with an existing voitage
controlied amplitier

Component set (incl PCB) £4-66

ENVELOPE SHAPER WITH VCA (P.E. Apr. 76)

This unit has tts own voltage controlled amphfier and has full
manual control over attack. decay. sustain and reiease
tunctions

Compohent set (incl PCB) £6-68

TRANSIENT GENERATOR (P.E Apr 77)
An envelope shaper. without VCA, having the usual attack
decay sustain and release functions and in addition it aiso
provides a Repeat Effect enabling a synthesiser to be
programmed to imitate such instruments as a mandohn or
banjo

Component set

Printed circuit board

£4-52
£1-82

WAVEFORM CONVERTER

Shghtly moditied trom a circuit pubhished tn a German
editon of Elektor Converts a saw-tooth waveform into
four different waveforms sine-wave mark-space saw-tooth.
regular tnangle torm. and squarewave with an externally
variable mark-space ratio

Component set (incl PCB but excl sw s) £8-19

VOLTAGE CONTROLLED FILTER (P E Dec. 74)
Part of the P E Minisonic now released as an independent
kit for use with other synthesisers

Component set (incl PCB) (Order as Kit §5-1) £8.22
RING MODULATOR (P.E Jan 75)
Part of the P E Minisonic now rel d as an indep "
kit for use with other synthesisers

Component set (incl PCB8) (Order as Kit §9-1) £5.50

NOISE GENERATOR (P.E. Jan. 75)
Part of the P E Mimisonic now r
kit for use with other synthesisers

Component set (incl. PCB ) (Order as Kit §0-1)

as an independent

£3-35

SOPHISTICATED POWER SUPPLIES
A wide range of highly stabilised low noise power supply Kits
1s available—details in our hists.

MICROPHONE PRE-AMP (P.E Apr. 77)

Component set incl PC8) £3-78
VOICE OPERATED FADER (P E Dec. 73)
For automatically reducing music volume dunng
taik-over —particularly useful for Disco work or for

home-movie shows.

Component set (incl PCB) £3.97

DYNAMIC RANGE LIMITER (" <. Apr. 77)
lAutolmancally controls sound output to within a preset
eve ©

Component set (incl PCB) £4.58

POST AND HANDLING

U.K. orders—under £15 add 25p plus VAT, over £15 add 50p
plus VAT. Keyboards £2-00 plus VAT,

Optional Insurance for compensation against loss or
damage in post, add 35p in addition 10 above post and
Randling.

Eire, Cl.. B.F.P.O.. and other countries are subject 1o
Export postage rates.

DON'T FORGET VAT!

Add 123% (or current rate if changed) to full
total of goods, post and handling. (Does not
apply to export orders).

EXPORT ORDERS are welcome. though we advise that
a current copy of our list should be obtained before
ordering as it also shows Export postage rates. All
payments must be cash-with-order. in Sterling and
preferably by International Money Order or through an
English Bank. To obtain list send 40p.

PHONOSONICS - DEPT. PE63 - 22 HIGH STREET - SIDCUP - KENT DA14 6EH

MAIL ORDER AND C.W.0. ONLY
SORRY BUT NO CALLERS PLEASE
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AND OTHER PROJECTS

PHOTOGRAPHS in this advertisement
show two of our units containing some of
the P.E. projects buill from our kits and
PCBs. The cases were built by ourselves
and are not for sale. though a small
selection of other cases 1s available

LIST—Send stamped addressed
envelope with all UK requests for free
list giving fuller delails of PCBs. kits and
other components

OVERSEAS enquiries for list Europe—
send 20p other countries—send 40p

KEYBOARDS AND CONTACTS

Kimber-Allen Keyboards as required for many published circuits. including the P.E. Joanna, P.E.
Mini and P.E. Sy . The manu*acturers claim that these are the finest moulded
plastic keyboards available. All octaves are C to C The keys are plastic. spring-ioaded and
mounted on a robust aluminium frame

3 Octave (37 notes) £25-50. 4 Oct (49 notes) £32-25. 5 Oct (61 notes) £39-75.

Contact Assemblies for use with above keyboards Single-pole change-over {type SP) as for P E.
Joanna and P E Mimisonic. Two-pole normally-open make-break (type DP) as for PE
Synthesiser Special contact assembly (type 4PS) having 4 poles. 3 of which are normally-open
make-break contacts and the fourth 15 a change-over contact—this special assembly enables THE
SAME KEYBOARD to be used with the P E Synthesiser, P E Minisonic and the P E Joanna
simultaneously thus avoiding the cost ot more than one keyboard See our list for other

contacts
Contact Each 3 Octave Set 4 Octave Set 5 Octave Set
SP 24p €888 £11-76 £14-64
2P 27 £9-99 £13-23 £16-47
4PS 53p £19-61 £25-97 £32-33

PRINTED CIRCUIT BOARDS for use with the above contacts and thus eliminating most of the
inter-wining required. are available Details in our lists

TRANSISTORS

AC128 26p
AC176 26p
BC107 14p
MORE KITS! BC108 14p
BC109 14p

BC1a7 12
NEW RHYTHM GENERATOR BC148 12:
Redesigned. improved and extended version of the PE BC149 12p
1974 design and nciuding new automatic rhythm BC157 13p
programme selector. BC158 13p
BC159 13p
BC182L 12p
TUNE-PROGRAMMABLE SEQUENCER aia ee
(PE Nov 77) The new music unit currently being BC204 14p
published BC209C 14p
BC212L 15p
BC213 15p
FORMANT SYNTHESISER . BC478 29p
(Elektor Magazine 1977). Very sophisticated music BCY71 22p
synthesiser for the advanced constructor and for whom BD131 44p
cost 1s secondary to performance BD132 S4p
BFYS50 22p
BFYS51 22p

BFY52 24
GUITAR SUSTAIN UNIT BSYISA 22p
(PE Oct 77) MD8001 172p
Details in ists Please send S A E 0 0OCc28 60p
oc71 20p
ocC72 25p
ocss 25p
ORP12 70p
SOUND-TO-LIGHT (P E Aurora) (P E Apr-Aug 71 ZTX107 12p
Four channels each responding to a different sound ZTX108 9p
frequency and controlling its own light Can be used with ZTX501 13p
most audio systems and lamp intensities ZT X503 15p
Basic component set {excl thyristors) £15-92 ZTX531 23p
Printed circut board for above £3-90 2N706 13p
Power supply £5-78 2N914 22p
PCB for power supply €179 2N 1304 22p
2N2219 27p
2N2905 35p°
3-CHANNEL SOUND-TO-LIGHT (P E Apr 6] NaoaoH o
A simple but etfective sound-to-light controller capable of 2N3053 “:
cperating 3 lamps each of approximately 700 watts Includes 2N3054 66p
power supply, thyristors and DY-DZISS swifches 2N 3055 ‘.p
Component set (incl PCB) £11-95 2IN3702 12p
2N3703 12p
2N3704 12p
DISCOSTROBE (P E Nov 76) 2N3819 35p
4-channel light-show controller giving a choiwce of 2N3820 64p
sequential random or tull strobe mode of operation 2N3B23E 39p
Basic component set £18-19 2N4060 12p
Printed circuit board £3-45 2N5245 51p
’ 2N5459 33p
2NS777 a5p
BIOLOGICAL AMPLIFIER (P E Jan Feb 73) INTEGRATED CIRTS.
Multi-function circuits that, with the use of other external 318 230p
equipment, can serve as le-detector. alphaphone. 709 TOS5 40p
cardiophone etc 709 8-pin DIL 48p
Pre-Amp Module Component set incl PCB) £4-22 723 TO5 105p
Basic Qutput Clrcuits~—~combined component set 741 8pin DIL 32p
with  PCBs. for alphaphone. cardiophone, 748 TO5 63p
frequency meter and visual feed-back lampdriver 748 8-pin DIL 63p
circuits £6-59 uA7805 TO220 205p
Audlo Amplifier Module Type PC7 £7-35 uA7808 TO220 205p
uA7812 TO220 205p
LAT815 TO220 205p
SEMI CONDUCTOR TESTER (P.E Oct.73) uA7818 TO220  205p
Essential test equipment for the enterprisung home Av-1-0212 650p
constructor While stocks last AY-1.6721/6 195p
Set of resistors. capacitors. semiconductors. CA046 90p
potentiometers, makaswitches and PCB £9-63 MC3340 150p
Panel meter (500uA} €5-70 SGH02N %20

PRICES ARE CORRECT AT TIME OF PRESS.
E. & 0. E. OELIVERY SUBJECT TO AVAILABILITY.

PHONOSONICS
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iCS have

helped thousands
of ambitious people
to move up into higher paid
more secure jobs in the field of
electronics - now it can be your turn

Whether you are a newcomer to the field
or slready working in the industry, ICS can
provide you with the specialised training so essential
o success

Personal Tuition and Guarantesd Success

The expert and personel guidance by fully qualified
tutors, backed by the ICS guarantee of tuition until
successful, is the key to our outstanding record in the
technical training field. You study at the time and pace
that suits you best and in your own home. In the words
of one of our many successful students: “‘Since starting
my course, my salary has trebled and | am expecting a
further increase when my course is completed.””

City and Guilds Certificates

Exceilent job prospects await those who hold one of these
recognised certificates. |CS can coach you for:
Telecommunications Technicians

Radio, T.V. Electronics Technicians
Technical Communications

Radio Servicing Theory

Radio Amateurs

Electrical Installation Work

Also MPT Radio Communications Certificate

Diploma Courses

Colour T.V, Serviting
Electronic Engineering & Maintenance

Computer Engineering and Programming

Radio, T.V. and Audio, Engineering & Servicing
Electrical Engineering, Installations & Contracting

Other Career Courses

A wide range of other technical and professional courses
are available including GCE.

Post this coupon or ‘phone today for free
ICS careers guide.

Age

To ICS, Dept. 273Q, Intertext House,
London SW8 4UJ
or telephone 01-622 9911 (all hours)

479




Gould Advance Instruments=
Professional quality ata
realistic price.

0S245A
Oscilloscope

0 n y £1 9 5 (excluding VAT)

0S245A Oscilloscope

Fault-finding, circuit testing or
servicing —an oscilloscope is in-
dispensable. It saves time, prevents
costly mistakes, and enables you to
tackle bigger, better projects.

Now, Gould Advance offer you
this professional-quality, dual-
trace instrument, at a price which
brings it within reach of the
amateur enthusiast.

Just look atthese great Gould
Advance features —then compare
the 0S245A for value !
*%*DC-10MHz bandwidth
%Dual trace
*Clear controls, simple

operation
*Fully guaranteed for 2 years
*5mV/div. sensitivity
%Time-base speeds to

100 ns/div.

%4” CRT with8 x 10div.
Gould Instruments Division,
Roebuck Road, Hainault, Essex |G6 3UE.

Telephone: 01-500 1000 Telex: 263785.
Registered Number 263834 England.
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Alphalll Digital
Multimeter o n Iy £8 9 (excluding VAT)

Alpha Il Digital Multimeter

With a choice of 25 ranges and
basic accuracy of +-0.2%, the
Alpha lll is a professional’s
multimeter, yet it is versatile
enough to cover every amateur
application.

And although itis offered at such
a modest price, it shares the
advanced design features of the
more expensive Gould Advance
instruments — in particular, the
purpose-built chip, incorporating
all analogue and digital circuitry.
%2,000 scale length (100mV

resolution)
%Tough, attractive moulded
case :

%Bright red LED display
*25 ranges
%Fully guaranteed for 2 years

= GOULD

TO Bob Wheeler, Gould Instruments Division,
Roebuck Road, HAINAULT, Essex IG6 3UE.

PLEASE SEND ME :-
AN 0S245A OSCILLOSCOPE at

*
£214.00 (inc. p&p and VAT) E]
AN Alpha I DIGITALMULTIMETER at E]*
£99.00(inc. p&p and VAT)

lenclose

CHEQUE| |* POSTALORDER [ _|* casn [ ]*

fortheamountof £

e , Or please charge my Access [:] *
s /ﬁ
f{omre sl A |

STy Barclaycard D *

LT

Account for the amountof £__

e RN AN
Signature - ~ (lam over 18)
Surname
IrTitiaIs T ) _(MMrs/Miss)
Address

Postal Code

(PED)

*Tick which appropriate. Biock Capitals Please

Note: This offer applies to the U.K. and Ireland only,
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THE FUTURE

HERE do we go from here? The

question is often put to us,
sometimes by people who, one might
feel, are in a far better position to pro-
vide a sensible answer than the staff of
P.E.! Maybe they think we have a crystal
ball, or that everyone on the frontiers
of technology confides in us—alas not
so.

Unfortunately many of the individuals
beating new paths have neither the
time nor the interest in publicity or
keeping others informed. It is also
often true that the ideas they are
developing do not have any obvious
impact on the public at large.

Well, where do we go from here?
Our simple answer is to look at those
items around us just crying out for
some form of improved (efectronic)
control, or to look at the systems
already developed which could stand
expansion and improvement. Do not
let the mind be restricted by restraints
of the present technology; try to
concentrate on how things could be
improved.

We once asked a high ranking
official of Tek, the company that make
Tektronic equipment, where he saw
possible uses for the microprocessor
in the home. He simply said “‘every-
where!” Digging a little further it
became clear that, to him, applications
were so obvious that they should really
need no explanation. He continued his
reply by going over basic movements

during the day. Almost every operation
could be computer controlled e.g. it is
so much easier to get up if the bed is
hard, your morning cuppa has been
served, the lighting has been controlled
to provide an artificial dawn and your
shower is running—at the correct
temperature of course.

Other obvious development areas
are in the video field where Viewdata
is on the way and video discs should
soon be making a real appearance into
everyday life.

PRINTING

There are a number of mechanical
systems that are being or have been
updated and sometimes even totally
replaced by electronics. The print you
are reading in this magazine has, since
P.E. was first produced in 1964, been
set by a linotype machine: A wonder
of mechanical engineering with coded
type transport systems; a compositors
keyboard with the sensitivity of a
modern  electric
mechanical justification system to get
the spaces in each line accurate and
finally a bowl-full of hot metal to
actually cast the line of type. Watching
one of these machines in action has
atways been fascinating with their mass
of levers and cams, travelling bits of
type and the final production of an
“upside down, inside out” line of cast
words.

The linotype machines producing
P.E. will, within the next two months,

typewriter; a,

be replaced by a photocomposition
system and the words you read will
never have ‘‘seen’’ hot metal or ‘“‘type"
of the soon-to-be-outdated kind. The
factory atmosphere of the typesetting
department will give way to the clean
air, clean floor atmosphere of a com-
puter room with copy being entered—
via a keyboard and eventually, maybe,
via an optical reader straight off the
typewritten page—into a v.d.u. for
correction and then onto punched
tape, to be later read and set by a
photo-scanning system onto light sen-
sitive paper.

CHANGES

So there is a pretty good example
of “where do we go from here?” that
has, or will have, improved the pro-
duction of your magazine without any
obvious changes as far as you are
concerned.

One or two changes will however
soon be obvious within these pages.
The use of colour from our next issue
onwards may not improve P.E. tech-
nically but it should help with pre-
sentation of such things as muitiple
curve graphs and double sided printed
circuit boards.

So that is where we are going from
here. We are not content to be the
highest setting electronic hobbyist
magazine in the U.K., we want to go on
improving the quality and value of

Mike Kenward
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A.J. BOOTHMAN ...

HE increasing availability in the last two years of

solid state delay line integrated circuits has led to a

major leap forward in electronic musical instrument

design. Applications for these devices are manifold and

amongst the various growth areas the instrument manu-

facturers have been very quick to establish what has now

become an accepted standard instrument to simulate the

multi-string or chorus effect obtained within an orchestra

and the term “String Ensemble” has become widely

applied to the whole generation of keyboard instruments
which have evolved.

The String Ensemble has become standard equipment in

) many pop bands across a wide spectrum of musical styles,

_ . usually in combination with an electric/electronic piano

i:‘. and/or an electric organ, joining the monophonic or some-

’\h. times now a polyphonic programmable synthesiser to give

. tremendous variation in musical effect. The solo creations

L of Isao Tomito on multi-track recordings now cover

_pumerous classical composers and utilise the String

‘Ensemble effect to perfection in combination with other

very sophisticated electronic synthesiser and recording
; techniques.

Commercial instruments are readily available in the
price range from £350 to £550 and this project offers the
constructor a complete design for an instrument with a
specification matching many of the commercial instru-
ments at a cost in the region of £135. In addition to the
value of the String Ensemble in its own right the project
also offers an ideal introduction to modern electronic
organ circuitry for the constructor with musical inclina-



Iy

SCOPE OF THE INSTRUMENT

The prime object of the instrument is to simulate the
multiple source situation present in the string section of
an orchestra, but a number of playing features have been
introduced into the String Ensemble which add to its
enjoyment and have practical advantages during a per-
formance.

The split keyboard facility which operates on the bottom
16 notes commencing at EP below middle C (See Fig. 1.1)
allows the musician to select a register in the left hand
which is either below or above the general compass of the
right hand. The effect thus obtained of a moving string
section in the right hand passing through a chord in the
left hand is impressive. An inverse situation is the use of
a single bass note in the left ‘hand against moving chords
in the right hand. Many combinations of this sort are
possible giving effectively two manual capability.

A Pitch Transposition Control is available primarily for
B and E* instrumentalists who would like to use the
Ensemble as a rest from playing saxophone or trumpet
using their existing music pad, while the B transposition
makes it easy to play with those determined guitarists who
insist on playing everything in E major. For the home
entertainer the apparent increase in the musical capability
can bring forth admiration.

The alternative voices are not designed to achieve the
same degree of simulation as the strings, but by using
these voices in combination with the attack and sustain
controls a wide range of sounds can be obtained from
trumpet against strings, through piano accordion to the
proverbial “Mighty Waurlitzer”.

Due to the non-percussive nature of the String Ensemble
it is safe to wse with a normal hi-fi system although some
care should be exercised in-the use of heavy bass at full
volume! Use with an existing organ speaker system is an
alternative solution.

OVERALL SYSTEM

The block diagram shown in Fig. }.1 contains the com-
plete system and illustrates the inter-relationship of the
various sub-assemblies within the system.

A single printed cirouit board assembly contains regu-
lated power supplies and a complete 96 pitch tone
generator of which 85 pitches are used in the Ensemble.
An oscillator running at approximately 2MHz, controlled
by the transposer switch and Fine Tuning potentiometer,
feeds into a 12 note master tone generator integrated
circuit. Each M.T.G. output is followed by a seven stage
divider giving a total of 96 available different frequency
square waves, including the top octave.

Diode gating circuit boards are attached to the back
of the keyboard with solder bands to anchor the contact
wires which travel from the open circuit condition to a
positive rail on depression of a key. The envelope avail-
able from the gates is controlled by attack and sustain
sliders, and each keyer switches four octave related square
waves, obtained from the tone generator, onto busbars at
16ft, 8ft, 4ft and 2ft pitch. The gating boards are arranged
such that the lower 16 notes are transferred separately
from the upper 33 notes, each section having for “footage”
busbars as described feeding into the voice circuitry.

On the Voice Circuits Board the square waves are
mixed and filtered to produce the required instrumental
voices as controlled from the front panel. Balance, Ex-
pression Pedal and Master Level control are also con-
nected to the Voice Board.
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Fig. 1.1. Block diagram of complete system

The description to this stage follows one of the most
popular methods employed in electronic organ design, and
is easily adaptable to the conventional two manual type of
instrument based on square wave tone generation. The
circuitry used throughout is of cMo0s type and the result
is a very economic and easily constructed system.

CHORUS GENERATION

The fundamental difference between the String
Ensemble and a conventional electronic organ comes from
the chorus generation technique coupled with suitable
voice circuifry.

Chorus generation will be covered in depth later in the
series, but for readers not familiar with the term in this
context, it can be defined as the creation of an apparent
multiplicity of sound sources from a single generator, each
source producing on average the same note. Within a
string section the score will dictate that a group of instru-
ments play the same note but due to changing variations
in the phase relationship of each sound the ear detects the
fact that more than one instrument is playing.

.,

Q‘.m.. - >
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SPECIFICATION . . .

MUSICAL COMPASS

Four Octaves C to C—49 Notes

Keyboard Split—16 Notes Lower Section/33
Notes Upper Section

Strings available at 16ft and 8ft

Transposable Pitches C-B-BP-E®

FREQUENCY COMPASS (Concert Pitch)
Fundamental Range (16ft) 60Hz to tkHz approx
Fundamental Range (8ft) 120Hz to 2kHz approx
Even Harmonic Generation up to 8:2kHz
Master Oscillator Frequency 2MHz approx

NOMINAL OUTPUT LEVELS

High Level AV
Low Level

100mV

MAINS INPUT
240 Volts. 10 Watts
SIZE AND WEIGHT

Dimensions 334in X 124in X Sin
Weight 20lb approx

CONTROLS

Power Indicator (l.e.d.)
Transposition Switch
Fine Tuning

Upper Voice Sliders

String 1 (16ft)

String 11 (8ft)

Woodwind (16f1)

Brass (16ft)

Upper Level Balance
Lower Voice Push Buttons

Couple Strings

String 1 (16ft)

String 11 (8f1)

String 111 (4f1)
Master Level
Expression Pedal
Envelope Sliders

Atrack Rate

Sustain Length

REAR PANEL TERMINATIONS

Mains Supply Socket and Switch
Mains Fuse

Pedal Socket

High and Low Level Output Sockets

C1-C2
C3-C4

COMPONENTS . ..
Hf

POWER SUPPLY/TONE GENERATOR
Resistors

R1 1.8kQ
R2 3.9kQ
R3 470Q
R4 1.5kQ
All W 59, carbon

Capacitors

10004F elect. 25V (2 off)
10¢F ceramic (2 off)
C6 4.7uF elect. 16V

Potentiometers
VR1-VR4 1kQ presets (100 mW sub miniature)

VR5 5000 linear
Semiconductors

D1-D9  1N4002

D10-D12 1N4148

D13 TiL209

IC1 LLM341-15 + ve regulator
1C2 LLM320-15 — ve regulator
IC3 4069

1C4 AY-1-0212

1C5-6 4069 (2 off)

IC7-18 4024 (12 off)

Miscellaneous

FS1 315mA slow blow fuse and holder. S1 Mains
on-off switch. S2 4-way rotary switch. T1 Mains
transformer with two secondaries each 15V 10VA.
SK1 Mains input socket. 15 off 14 |ead d.i.l. sockets.
1 off 16 lead d.il. socket. 114 off terminal pins. 1
printed circuit board.
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The changing phase difference is caused by many fac-
tors associated with physical variations in the instruments,
for example string tension, mass and length, body
resonance and bridge design, bow characteristics, in addi-
tion to the effects introduced by the instrumentalist
through bowing technique and small changes from
absolute pitch. The controlled addition of vibrato intro-
duces a further major variation in phase relationships,
which arg very noticeable, particularly when 1t is realised
that the ear is extremely sensitive to small changes in phase
relationships between two sound waves.

In the String Ensemble the effective length of electronic
delay lives are controlled in a continually changing manner
such that the phase relationship between similarly pitched
notes coming out of the lives is continuously changing thus
simulating a multiple source.

ENSEMBLE LAYOUT

All the circuitry of the string ensemble is laid out on
printed circuit boards which are mounted either on the
underside of the keyboard or flat on the chipboard base
panel. The simplicity of the concept can be seen in the
photograph. Three p.c.b.s contain all the diode gating
circuits and contact wires which are pressed onto the
keyswitch rest when a note is played. The transformer,
P.S.U. Tone Generator, Chorus and Voice p.c.b.s are
mounted on the base. An earthed screen covers the chorus
and voice circuitry to prevent pick-up from the tone
generator harness. All controls are fixed to a front panel
and input/output sockets are mounted within apertures
in the rear panel.

BUILDING SEQUENCE

The cabinet has been designed to give a convenient
construction sequence for the whole project. The base
panel of the cabinet is cut to 32in X 11in X }in chipboard
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Fig. 1.2. Circuit of power supply

and used as the test bed throughout the project. Veneered
sections of the cabinet may be assembled towards the end
of the sequence to avoid damage to the “surfaces.

The first sub-assembly described is the P.S.U./Tone
Generator consisting of the transformer and one printed
circuit board. These units can be fixed to the base panel,
interwired and tested. The keyboard is then mounted onto
the base panel from a timber key-bar supporting the rear
of the keyboard via hinges. The Diode Gating p.c.b.s will
be described, followed by the method of fixing to the
keyboard and setting up the keyswitch action. After
interwiring of the diode gate inputs to the tone generator,
square wave tests may be carried out from the keyer
output busbars. The Chorus printed circuit board will
be described and may be initially tested using the square
waves available at that stage. Finally, the Voice p.c.b. is
constructed, and after interwiring to the front panel con-
trols, and construction of rear ad side panels, the instru-
ment is complete.

POWER SUPPLY

The circuit of the power supply is shown in Fig. 1.2, and
consists of a transformer with two 15 volt secondary
windings, followed by two bridge rectifiers, which give an
efficient running condition for the transformer, producing
unregulated supplies of approximately plus and minus
20 volts. The positive rail provides the supply to the key-
switch busbar via the attack potentiometer, whilst the
negative rail supplies the l.e.d. front panel power indicator
(D13) via R1.

After capacitive smoothing integrated circuit voltage
regulators produce plus and minus 15 volts which are used
to supply the Voice and Chorus boards. Diodes D9-Di12
reduce the supply levels to conform with the requirements
of the AY-1-0212 master tone generator, taking into
account the tolerance spread which can be obtained from
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the 15 volt regulators and the voltage supply envelope
given in the AY-1-0212 data sheet. In the prototype instru-
ment +14-8 and —I15-0 volts were obtained from the
regulators giving +14-0 volts and —12:5 volts at the
AY-1-0212. This is equivalent of the General Instruments
Microelectronics data sheet definition of Vpy, 14 volts
and Vgg = 265 volts which is the best condition for use
at its highest operating frequency as required in the
String Ensemble.

The integrated circuit dividers are also supplied from
the voltage derived after D9 and were operating at
14-0 volts in the prototype. Whilst the mains current taken
by the power supply is only 40mA, the surge at switch-on

‘created by the inductance in the transformer can be many

times greater and it is therefore recommended that a
slow blow fuse be used; the 315mA version being a con-
venient standard type which gives ample protection to
the instrument.

TONE GENERATOR SYSTEM

Frequency generation is centred on the use of the G.I.
integrated circuit type AY-1-0212. The remainder of the
tone generation circuitry'is entirely dependent on cmos
integrated logic circuits producing a system which is very
economic, easy to construct and reliable in operation.

A single integrated circuit is used to produce the starting
frequency of approximately 2MHz. Many application
notes produced by oMos manufacturers give the simple
oscillator shown in ‘Fig. 1.3 which consists of two inverting
gates, which in themselves are high gain amplifiers.

Gates connected this way are inherently unstable such
that if one considers the input to Inverter 1 to be low,
its output and hence the input to Inverter 2 to be high,
and the output to Inverter 2 to be low, then capacitor C
will charge through resistor R until the voltage at point
(A) rises sufficiently to change the state of Inverter 1 such
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VOICE P.C.B.

CHORUS P.C.B.

P.S.U./TONE GENERATOR
P.C.B.

DIODE GATING P.C.B.s

Internal fayout of String Ensemble

that its output becomes low. Inverter 2 then also changes
its state to become ‘high at the output. The low state of
the output of Inverter 1 then provides a low impedance
to ground for C to discharge through R thus reversing the
cycle.

The cmos oscillator shown in Fig. 1.4 has considerable
" advantages over that previously described, the first of
which is that it must oscillate. Some polyphonic instru-
ments have been manufactured which when switched on
do not always operate due to the fact that the oscillator
does not start. Usually this can be cured by switching off
and on again quickly but it can be disconcerting to the
non-electronically minded musician.

INVERTER 1

>2R R Tc

©

Fig. 1.3. Two inverter CMOS oscillator

INVERTER 2

INVERTER 1 INVERTER 2 OUTPUT SHAPING
r 2% N —t— r——%
Ygu069  Ygu069  lgL069 Y1 4069 1/ 4069 115, 4069

c

OUTPUT
T0 AY-1-0212

® -

Fig. 1.4. Multi-inverter CMOS oscillator
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In Fig. 1.4 the first inverter comprises three gates, and it
is a fact that any odd number of gates connected from the
final output back to the input will oscillate at a frequency
determined by the total delay through the chain obtained
by running the propagation delay time of each gate. The
three gate circuit in the String Ensemble has a natural
oscillating frequency of approximately 10MHz.

Inverter 2 consists of one gate and, by the process
described for the simple oscillator, the C and R now slow
down and determine the frequency of oscillation.

Two extra gates (inverters) finally shape the driving
signal to a good square wave swinging over the full power
supply range and not degrading as the frequency is
changed.

MASTER TONE GENERATOR

The very clean driving wave form produced by the last
two gates in the multi-inverter oscillator allow the
AY-1-0212 to be used reliably over its full operating
frequency range, and although the G.I.M. specification
gives a 1'SMHz maximum for the standard device, out of
twenty or so samples tried all worked in excess of 2MHzZ,
many over 3-5MHz.

The slightly more expensive AY-1-0212A is guaranteed
to work up to 2:5MHz and this could be used instead of
the standard device. )

Since its initial introduction the specifications associated
with the AY-1-0212 have varied, particularly in respect of
operating voltage. As described earlier the power supply
has been designed to meet the latest recommendations,
particularly for high frequency operation, but it should
be noted that circuit descriptions in the String Ensemble
adopt the convention of V,;, = Ground, Vg is positive,
and Vg is negative for the AY-1-0212.

TONE GENERATOR CIRCUIT

The complete Tone Generator circuit is shown in Fig. 1.5
and is capable of producing 96 tones of which 85 are used.
‘A single 4069 cMos integrated circuit, IC3, provides the
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six inverters required for the oscillator,

Fig. 1.5. Circuit of 96 Tone Generator

the frequency

To assemble the board the terminal pins should be fitted,

determining network consisting of C8 and the resistive

combination of R3 in series with VRS and VRI,

VR2,

followed by resistors, diodes, i.c. sockets, preset potentio-
meters, smali capacitors and finally the large capacitors

and 1C2.

VR3 or R4 plus VR4.

The alternative resistor combinations are switched by S2.

Following 'IC4, two hex inverters, ICS and IC6, are used
as buffers to ensure reliable operation of the 4024 seven
stage dividers.

Twelve. dividers are reguired, one for each semitone
produced by the master tone generator.

The mains input socket, fuse holder and switch feeding
the P.S.U./Tone Generator p.c.b. are mounted on a sub-
panel at the rear of the cabinet, details of which will be
given later.

The transformer T1 is mounted on the base panel which
it is suggested is used for all construction work as the
project proceeds.

Ail other power supply and tone generator components
are mounted on a single printed circuit board, the etching
and drilling details of which are given in Fig. 1.6 with the
component assembly details in Fig. 1.7.

Cl and C2 and the voltage regulators ICl
Sockets have been recommended for all dual in line
integrated circuits on this board, partly due to the relative
cost of the i.c.s and for easy fault tracing, and also to
minimise handling of the i.c.s.

HANDLING PRECAUTIONS

The AY-1-0212 and cmos integrated circuits are sus-
ceptible to damage by static electricity. Al contain internal
protection networks designed in by the manufacturers,
and after handling considerable quantities of cmos the
author is convinced that he has never damaged a device
through static even though handling of the devices has
been careless. Nevertheless it is wisé to take the precau-
tion of minimising device handling, and carry out the
advice of touching an earthed lead before proceeding to
insert the integrated circuits into their sockets. Darmage
will occur if the devices are reversed.
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Fig. 1.7. Component layout of P.S.U./Tone Generator p.c.b.
The danger of incorrect insertion could arise on the
voltage regulators [Cl and 'IC2. A clearly identified p.c.b.
is recommended to avoid this, but for those constructors
TEST  gur . - who may not be using p.c.b.s your attentno.n is drawp to
G Fig. 3 and to the point that ICl and IC2 pin connections
e are different.
TEST
NETWORK 33N INTFBWIRINQ AND TES.T.ING .
Wiring at this stage is limited to connecting the T
secondaries to the printed circuit board AC input pins us
Z shown in Fig. 1.8. The sketch also shows how the base
panel can be prepared by fitting the key bar, and after
mounting T1 and the P.S.U./Tone Generator printed circuit

KEY BAR
22"% 171g"x 71~
(559 x 48 x 22mm)

13"
(35mm})

{178mm)
7+

BASE PANEL
(115" CHIPBOARD )

Fig. 1.8. Mounting of P.S.U./Tone Generator components
on base panel for initial test
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board a sub-assembly test can be performed.

To simulate ‘the Transposer and Tuning controls a test
resistor of 270 ohms should be soldered between the pins
marked “BP” and “Tune”. On connecting the mains, signals
should be present at all the output pins grouped around
each of the twelve 4024 integrated circuits, and the
frequency should be variable by adjusting VR3.

To check the operation the probe network shown in
Fig. 1.8 could be used which reduces the signal to approxi-
mately 300mV to feed a test amplifier. It is important to
note that the 47 kilohm resistor is necessary in order not
to overload the dividers. The 14 volt peak-to-peak voltage
available from these is far too high for the average ampli-
fier without the 3-3 kilohm attenuation resistor shown.

This test should be carried out very carefully since
shorting the output pins to each other or ground could
cause damage to the divider integrated circuits.

Next Month: Keyboard, keyswitch and diode gating
assemblies.
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MARKET

PLACE

Items mentioned in this feature are usually available
from electronic equipment and component retailers
advertising in this magazine. However, where a fuli
address is given, enquiries and orders should then be
made direct to the firm concerned. All quoted prices
are those at the time of going to press.

WIRE WRAPPING

Any constructor building the P.E.
CHAMP system will be pleased to learn
that Verospeed can supply Kynar insu-
lated wire. The extremely tough but thin
insulation of this wire is part of the
requirement for wire wrapping applica-
tions. Although no wrapping is necessary
for CHAMP, Kynar wire is excellent for
high density wiring, even with soldered
connections.

An extensive range of wire wrap and
unwrap tools are also illustrated in the
Verospeed catalogue, including battery
driven, hand operated, and mains types.

The Kynar wire (0-254mm dia and
rated at 3-5A) is available in 500m reels,
and in the following colours: Red,
Green, Yellow, White, Blue, Black and
Natural, each of which are currently
priced at £11-85,

Tubes of pre-stripped lengths are
available, in steps ranging from 25mm
through to 254mm with corresponding
prices of £2-56 and £5-98. These packs
consist of 500 wires, and the specified
lengths refer to the insulated portion,
there being about an extra 25mm strip-
ped wire at each end.

Further details can be found in the
new Verospeed catalogue, and we are
informed that the company is well
equipped to supply small quantities with-
out surcharge, and all items in the
catalogue are subject to only 8 per cent
VAT.

Verospeed, 10 Barton Park Industrial
Estate, Eastleigh, Hants, SO5 5RR.

RADIO CONTROLLED
GARAGE DOOR
OPERATOR

A radio controlled garage door opener
is now being introduced to electrical,
do-it-yourself and car accessory retailers
throughout the U.K. by the Haos Com-
pany Limited. It is designed to be either
radio or key operated and will fit most
up-and-over garage doors.

In response to a signal it has the
facility to open the garage door, turn on
the light and then close and securely
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lock the door. After 14 mins it will auto-
matically turn off the light, having
allowed sufficient time for the driver to
get out of the car and leave the garage.

The radio control works on the long-
wave frequency and is not subjected to
interference from other electrical equip-
ment; nor does it impair radio or tele-
vision in the area.

The compact transmitter unit runs on
a 9V battery and has a transmitting range
of 40 feet. Each radio controlled unit is
individually coded to ensure that only
the transmitter with the corresponding
code can set the motor in motion. Any
number of additiona] transmitters with
the same frequency can be purchased as
an optional extra.

The system includes a push button
switch that can be placed within the
home, garage or suitable outbuilding to
enable operation of the system without
the use of the transmitter. In situations
where there is no secondary entry into
the garage an outside key release is
available, allowing the garage door to
be opened manually from the outside in
the event of a power failure.

If the door is obstructed during the
closing cycle, the motor automatically
reverses and the door returns to the
fully open position. If an obstruction
occurs within S0mm of the ground—or in
the fully closed position—the clutch
falls into neutral stopping the door until
the ‘closing cycle is completed and the
motor shuts off.

The system is available in two sizes,
deluxe and standard, depending on the
size of the door to be lifted, the deluxe
model also has a built-in light. The
cost ranges from £150 to £250 depending
on the type of unit required. As a licence
is required before operating the ap-
pliance the Haos Company obtain the
first licence on behalf of the purchaser.

For further information contact The
Haos Company Limited, Built in Centre,
32 Letchworth Drive, Bromley, Kent.

Radio controlled garage door operator
from the Haos Company

CABLE STRIPPER

The new AB MK 02 cable stripper
which has been developed by A.B. Engi-
neering Co. is a very useful tool, as it
has an additional facility which allows
electrical power cable insulation to be
slit longitudinally.

It is suitable for all sizes of.round
cable from 45mm to 28-5mm dia and
it has an adjustable cutting blade which
can be set by turning the knurled screw
to match the precise thickness of the
insulation to be stripped.

The cable is retained by a spring
loaded gripping clamp, rotation of the
tool around the cable cuts cleanly
through the insulation. The cutting blade
is then turned through 90 degrees by
depressing a knob on the side of the
tool, this allows the insulation to be cut
along the length of the cable and simply
peeled away from the core.

Further details of the range of cable
strippers may be obtained from A.B.
Engineering Co, Apem Works, St Albans
Road, Watford, WD2 4AN.

DECADE RESISTANCE
UNIT

A very useful 7 decade resistance unit
covering the range | ohm to 11 Megohms
in | ohm increments has just been pro-
duced by Electronic Services & Products.

It is called the R-Decade 111 and the
unit, which fits into one hand, could
solve the frustrating problem of being
unable to find the right value resistor.

A third terminal allows the unit to be
used as an accurate potential divider or
as an attenuator, variable from 0 to
140dB.

The R-Decade 111 employs 0-5W
! per cent high stability metal film resis-
tors and uses a b.c.d. switching tech-
nique.

Further details can be obtained from

ES.P. Unit 2, Middle March, Long
March Industrial Estate, Daventry,
Northants.

Decade resistance unit from E.S.P.
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PART SEVEN

ITH the construction of CHAMP and its keyboard

behind us, and with a 4702A containing the CHOMP
program plugged into the Chip Zero socket. we can now
move on and put the system to work for its living.

This month we will be covering the operation of the
system, and showing how it can be used for the develop-
ment of software and hardware, which can later be used
in a separate “SON OF CHAMP” dedicated system, or
be used as an extension of CHAMP itself.

LOADING A PROGRAM

When CHAMP is turned on, with the keyboard con-
nected, a display of 000 200 should appear. The 200
tells us that the CHOMP address counter points to the
first available RaM location, Chip 2 Location 00, and that
program loading can now begin. Program instructions
or data are entered one byte at a time, by pressing the
two appropriate hexadecimal keys in succession. As each
key is pressed the digits appear in the proper position on
the left of the display, replacing the zeros which existed
to start with. If an error is made on entry, the incorrect
digits can be -replaced with zeros or overwritten simply
by pressing extra keys until the display is satisfactory.

If all is well, pressing the ENTER DATA key will enter
the single byte into rRaM location 200 and the CHOMP
counter will be incremented to show 201, the next loca-
tion in sequence. A complete program can be entered
in this step by step fashion quite rapidly, each pair of
hexadecimal digits being entered into the next available
location by means of the ENTER DATA Kkey.

If you wish to enter subroutines or data tables starting
at some address other than 200H, the ENTER ADDRESS
key can be used to reset the CHOMP address counter.
A CHAMP address is twelve bits long, and so three
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hexadecimal keys are pressed before using the ENTER
ADDRESS key. Any address in the range 200H to 3FFH
can be entered in this way, in preparation for program
entry, and in fact any address from 000H to 3FFH can

be entered ready for an examination of its contents using

the puMPp key. This means that a PROM based user
program in the Chip One socket, or even CHOMP itself,
can be examined if required.

Operation of the puMp key will display on the two left-
hand digits the hexadecimal content of the memory
location indicated by the three right-hand display digits.
Note that it displays the byte whose address was indicated
before depression of the pumP key, and that pump, like
ENTER DATA, automatically increments the CHOMP
address counter so that whole programs can be quickly
examined by rapid operation of this key.

After using the pumP key once, the two left-hand digits
display the byte resident at the next lowest address to
that indicated on the three right-hand digits.

RUNNING A PROGRAM

When a program has been entered and is considered
satisfactory, it may be allowed to run by changing the
MODE switch to RUN MODE. Operation of this switch
causes CHOMP to carry out a JUN to location 200H
where the first instruction of any user program should
be situated.

CHOMP assumes that every program starts at 200H and
this may be inconvenient, particularly if a number of
small programs are co-resident in the CHAMP RaM area.
To ensure that entering RUN MODE starts the required
program, regardless of its position in memory, a JUN
can be entered into locations 200H and 201H. To leave
this option open it is best to begin any program which
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starts at 200H with a couple of NOP instructions, thereby
leaving room for the JUN should it ever be required.

Once a user program has been started, CHOMP takes
no further part in the proceedings until PROGRAM MODE
is re-selected and the RESET key is depressed. User pro-
grams can of course use any of the CHOMP subroutines
such as DDRV or CLRF, without prejudice.

PROGRAM DE-BUGGING

When a program is tried out for the first time, it is
normal for it to contain “bugs” which prevent it from
operating correctly. To help in the de-bugging process
CHAMP can be set to sToP and instructions carried out
one at a time using the SINGLE sHOT key. For simple
programs which control lamps or relays, for example, the
use of the SINGLE SHOT can quickly point to the problem
area, but for more complicated programs which contain
several JCN, JMS, or JUN instructions, the SINGLE SHOT
capability alone is not enough.

In these circumstances it is an advantage to have a
knowledge of the 4040 data bus contents, or the 4289
data and address bus contents so that the operation of
the program can be closely studied, and the changes
after each instruction execution, monitored.

Monitoring the data and address buses cannot be
achieved with software of course, and requires the use

of a hardware device normally called a “Bus Analyser”
which samples the buses at an appropriate moment and
latches their content for display on l.e.d.s or lamps.

A very simple bus analyser which we have called
“BUS BOX” has been designed for use with CHAMP, and
the circuit for this unit is shown in Fig. 7.1. The “BUS
BOX” can be plugged into sockets 2, 4 or 6 on CHAMP
to observe the 4040 main data bus, the program memory
data bus, or the program memory demultiplexed address
bus, respectively. BUS BOX will display up to eight bits
in binary form, although a hexadecimal format could
easily be achieved with the use of appropriate decoders
and seven bar displays if required.

The principle of operation is quite simple: The 4040
SYNC pulse is used to start a variable delay formed by
a 74121 monostable circuit. When the delay expires, a
second 74121 monostable generates a strobe pulse to load
up to eight bits from the CHAMP buses into 7475 quad
latches whose Q outputs drive le.d. lamps. When the
BUS BOX is connected to the four bit 4040 bus (SK2) any
of the eight time periods from Al to X3 (see 4040
manual, Fig. 1-2) can be monitored and the bus con-
tents displayed on four of the eight l.e.d.s. By this means
all twelve bits of the current address, eight bits of the
fetched instruction, four bits of the current accumulator
value, and the eight bit SRC address can all be monitored
in sequence by selecting an appropriate delay with the
first 74121 monostable.
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Fig. 7.1. Bus Box circuit diagram. 8 x 10k0
PRESETS

A simple monitor unit for debugging
CHAMP
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Notice that the data on the 4040 bus is inverted by
TR2 to TRS5 on the CHAMP main board so that the
required positive logic 1 = le.d. oN is realised. Being able
to monitor the main data bus is very useful when sorting
out elusive bugs, but looking at the data four bits at a
time can be tedious if all you need to do is to follow
the address flow of a program, or to monitor each instruc-
tion byte as it is fetched. To simplify this task the BUS
BOX can also be connected directly to the 4289 data and
address buses (SK4, SK6) where all eight l.e.d.s are used
simultaneously, and in this case the delay is set so that
it monitors the M2 bus time slot when both address and
data information are available on their respective buses.

SIMPLE

The Bus Box circuit presented here is of the most basic
type possible, and suffers from several disadvantages as
a result. This was a deliberate policy so that construction
costs could be kept to an absolute minimum; but anyone
who feels that the rather crude method of time slot
selection (which really requires an oscilloscope for initial
set-up) or the primitive binary display, are not good
enough can of course design something better. A counter,
reset by the SYNC pulse can be used with a decoder for
time slot selection, and combined hexadecimal latch,
decoder, display chips can be used to present bus content.

All kinds of other embellishments can be added to
produce a very powerful de-bugging tool, but if low cost
is high on your list of priorities the Bus Box makes a
good starting point.

WRITING PROGRAMS FOR CHAMP

Program writing for a simple four-bit chip like the
4040 can be carried out quite successfully at the machine
code level, and there is no need for an extensive know-
ledge of computer science or of any high level
languages such as Fortran. If you are already knowledge-
able about such things, the simplicity of the 4040 might
strike you as a disadvantage, but if you are basically a
“hardware person” you will soon feel at home thanks to
an intimate contact with the registers, gates and flip-flops
which you will control via your programs. The creation
of programs is of course a skill which must be learned
gradually, by trial and error really, and the most impor-
tant tip that we can give is to start with something
simple, so that the almost inevitable “bugs” can easily
be unravelled.

To start you on your way we have put together a
simple program which involves both hardware and soft-
ware design, and which serves as a useful springboard for
a greater range of more sophisticated projects. As we
describe the creation of this program we will introduce
number of useful programming tips and aids.

SAMPLE PROGRAM

The program we have written is called “TONE”, and
its sole purpose is to generate an audio tone of about
1kHz in an external speaker whenever the CHAMP
TEST button is depressed.

The first step in program writing is of course the flow
chart, and Fig. 7.2 illustrates this first stage in the design
of TONE.

Box 1 indicates that we want to do nothing but idle
while waiting for TEST to be pressed, and here we have
a simple wait loop which will use the JCN conditional
branch instruction to monitor the state of the TEST input.
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Box 2 is entered when TEST is pressed and here we
want to generate a delay of about one millisecond to set
the frequency of the generated tone. The best way to
generate delays of this sort is to set up a counter chain
using ISZ instructions with 4040 registers acting as the
counters; it also seems reasonable (though not essentialy
to make this a separate subroutine. After the delay, we
can activate the output pulse which will drive the speaker,
and one of the 4265 output lines which is subject to
the bit set/reset command, WRM, seems & good choice to
receive this output signal.

g i N

TEST
©) PRESSED ? JCN?
GENERATE Make
@ 1millisecond subroutine

using 1S2's ?

TURN PULSE ?
@ “ON’ Use port 237

@ SHORT can use NOP's
DELAY for this?
Z3 again.
TURN PULSE
® e Use JUN to

complete loop ?

_ _J

Fig. 7.2. Flow chart for the TONE program

In this simple program we are not after a 1:1 mark
space ratio for the tone signal and so we can set the
output pulse width by means of a very simple delay
formed from NOP instructions (Box 4) before turning
the pulse off again (Box 5). Having generated a single
pulse we must of course loop back to see whether TEST
is still depressed, and we can achieve this by means of
a JUN.

Note that after drawing the basic boxes and lines
required, we have added notes on the way we may want
to code the program when we eventually reach that stage.

HARDWARE

During the flow-charting stage, port Z3 was proposed
as a suitable interface to the external hardware, in this
case, the speaker. A glance at the 4265 data sheet (page
5-41, 4040 Handbook) shows that any of the Z outputs
can sink 1'6mA in the low state, whereas their high
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. [ 5l o eyl mounted on the CHAMP facia is
— . provided for such supporting hard-
ware.
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CODING THE PROGRAM
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HEX BIN MNEMONIC at this is shown in Fig. 7.4. To make life a little easier we
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19 ol 57 P I T Tt ave designed our own 4 program sheets which we
1loo NOF | G duplicate and make up into, pads, each sheet having
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{52 Tms ( Pelay sabroutine) like this duplicated then it is a good idea to copy our
5] 18 ONIEK 7 e 5 design, although an exercise book with a few lines ruled
= ;: 'Z’" £ % b2 51 on it would serve just as well.
8] 29 SARC 9 Each line on the sheet corresponds to a single address
9De LDM £ — in program memory, hexadecimal address information
5 gg x’g’}' Coube 08 ) being entered in the first two columns as required. The
clos NoP second two columns are for entry of hexadecimal instruc-
:% ’/%'/o, tion codes (and the binary equivalent if required) but
Floo NOP these columns are filled out last of all. Column § is
2 { ?)1; %&’1 £ P Tty used to hold any address label or name that may be
= iz SO ([;ﬁz’@i applied to any.particular location,.and columns 6. and 7
3lo0 ToWWE —F 7esT pressed) are used to write out the mnemonic form of the instruc-
; ;’; tions as the program is developed.
5% X Column 8 allows the insertion of plain:English com-
7IX X ments to explain the action of the program: a necessary
2 ! :;f; ONEK: ’;M 2 (lreset counters) | “addition as you will soon appreciate when trying to
2 |1 Al72 Loop : | [sz 2 «h(82] microsecond unravel programs which you may have written some
: ;i; /sz” [3 M deley) weeks previously, without useful comments!
51 1A = The first address of TONE is 200H, the start of pro-
Elco BBL 0 (Branch back) | gram RAM, and the first four lines of the program
AFS = o SRy represent Box 1 of the flow chart. The two NOPs are not
VOIS G foF 23."“ VE oulput essential but we inserted them to allow a JUN to be
(2) Keyboard disconnected at Jumper entered when running programs elsewhere in the RaM
(3) XX = dont care address range, as discussed earlier.
/
SUBROUTINE

Fig. 7.4. TONE program instructions laid out on a
standard program sheet

state sourcing ability is probably poor. This fact sug-
gests the use of a p.n.p transistor stage to drive the
speaker, and so the final hardware circuit is as shown
in Fig. 7.3. Notice that these few external components
can be assembled on the breadboard socket, and that

the SK7-SK8 jumper is removed to gain access to Z3 on"

pin 16.
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The one millisecond delay is coded as a subroutine
which we have called ONEK. The actual location of the
subroutine is unimportant but we chose address 218H,
to allow some room between it and the end of the main
TONE program, in case TONE “grew” after de-bugging.
Reference to page 2-18 of the 4040 manual shows that
a one millisecond delay can be achieved with two four
bit counters, given the standard S-18SMHZ clock
frequency normal with 4040 systems, including CHAMP.

Since the total period of the pulse stream is determined
not only by ONEK but also the time the pulse is ON and
the time taken to execute other instructions in the loop,
a value of 821 microseconds is actually used, and the
“fine tuning” of this delay is achieved by loading the two
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count registers with hexadecimal data before counting
begins. This register, preset to DDH, is performed by
means of the FIM instruction at the start of ONEK.

After the JMS ONEK instruction in the main program,
comes another FIM which loads register-pair 8 with the
SRC address value of the 4265 (actually 80H). This is
then sent out by the SRC 9 in line 208H to select the 4265
ready for output.

The pulse is turned on by setting Z3 to the low output
state using LDME WRM, a sequence which can be best
understood by reference to page 5-39 of the 4040 manual.
After the 54 microsecond delay produced by the five
NOPs, LDMF, WRM is used to return Z3 to its high
state, followed by a JUN back to TONE. When all the
mnemonics and comments had been entered, we coded
the program by looking up the hexadecimal equivalents
in the manual and entered these along with hexadecimal
addresses (in place of the labels) into column 3 of the
program sheet.

REGISTER MAP

The subroutine ONEK required Index registers for use
-as counters, and the main program used an Index
register pair as a source for SRC addresses, but you may
be wondering just why we used the registers that we did
use.

TONE is a very simple program which uses only two
register pairs out of the total of twelve available, and
so we could have used any of the Index registers with
equal success. When writing larger programs this is often
not the case; CHOMP and PROMPT use every available

MCS 40 . INDEX REGISTER MAP

TITLE | 7onE
BANK ¢ BANK 1
] 1 ’ 1
ONEK ONEX
2| covnrer |3 |comrer 2 3
. s 4 s
6 7 6 7
8|sac |[9] vse
A B
c [}
3 F
NOTES

1 FIN USES PAIR @ AS ADDRESS BUT JIN CAN USE ANY PAIR

2| ‘OR LOGIC USES & AND S 'AND LOGIC USES 6 AND 7

I s
SRC ROM 1/0 CHIP DONT CARE
SRC 4265 CHIP / DONT CARE
SRC PROGRAM MEMORY HIGH ORDER LOW ORDER
SRC RAM 0/P CHIP DONT CARE
SRC RAM STATUS CHIP REGISTER| DONT CARE

4 BANK 1 CAN BE USED DURING INTERRUPTS TO SAVE BANK ¢

—e
o1
4201 02

L

OR

I RESET 4004
STOP

Fig. 7.5. Index register map. A standard sheet such as
the one shown would serve as a method of recording
the deployment of each register, and this one has been
entered up for TONE
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Fig. 7.6. Possible **Son of CHAMP'' layout for a 4040 or 4004 based system for dedicated applicaﬁon. The 16-way socket
is for bus analyser testing and a manual control unit. The 4002s and 4702As should be socket mounted so that only the

required chips are used
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COMPONENTS ...

BUS BOX

Resistors
8 off 3302 R1-R8
2 off 1k R9, R11

\ 1 off 470Q2 R12
1 off 10kQ2 R10
All W 5% carbon

Potentiometers
8 off 10kQ presets VR1-VR8

Capacitors
1 off 0-01uF C1
1 off 104F elect C2
1 off 1000pF C3
1 off 100pF C4

Semiconductors
8 off discrete l.e.d.s, or
one bar l.e.d. array D1-D8
1 off 1N4148 D9
1 off BC108 TR1

Integrated circuits
2 off 74121 1C1, IC2
2 off 74LS75 IC3, IC4

Miscellaneous
1 off 16-way d.i.l. socket SKi1
1 off single pole 8-way rotary switch  S1
Stripboard, cabinet e.t.c.

\ J

register for example, and use some of them for several
different jobs. This means that keeping track of Index
register usage is very important. To help with this aspect
of programming we have put together another duplicated
sheet which we call an Index Register Map, and Fig. 7.5
shows how this looks for TONE.

Of course TONE is a very simple program and not
much use as it stands, but we feel that its basic principles
can be incorporated in such projects as Stylophone type
instruments, musical doorbells and a host of others.

NEWS BRIEFS

SOUND 78 INTERNATIONAL

This exhibition has been organised by the Association of
Sound and Communications Engineers (formerly the Asso-
ciation of Public Address Engineers), and is to be held at
the Cunard International Hotel, Shortlands (near Hammer-
smith flyover), London Wé.
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CHAMP PROGRAMMING SERVICE
Readers who have no PROM programming facilities
may have their own 4702A or 1702A PROM programmed
by post with the following:
(a) CHOMP £5-35
(b) Reader's own software £10-35
(c) Reader’s own software re-pro-
grammed with up to 16 corrections
to original program £3-35
All prices include postage and packing.
Programs, or corrections to programs, must be supplied
as a clear list of two-digit hexadecimal code with hex’
address information alongside. Also, PROMS should be
sent well packed, and protected with conductive foam.
CHOMP software will be tested on a CHAMP system,
otherwise programs are committed to PROM at reader's
own risk,
This service is provided by, and payment should be
made to:
C. C. CONSULTANTS,
Dept P.E., 3 Gainshorough Drive, Worle, Weston-
super-Mare, Avon.
Do not send PROMS to P.E.

\. J

DEDICATED SYSTEM

After developing hardware and software for, say, a
musical doorbell, you will need to produce a small dedi-
cated hardware system into which you can plug the
PROMs programmed by CHAMP-PROG.

Figure 7.6 shows a possible layout for a small 4040 or’

4004 based system which could be put to a multitude of
different uses, and which would fit onto a six inch
square circuit board.

NEXT MONTH: CHAMP-PROG.

The Sound 78 International Exhibition will be held over
the period from March 14-16 inclusive, and on display
will be some of the most sophisticated and up to date
sound and communications equipment in the world. Tt will
be possibie to view amplifiers, microphones, automatic
announcement equipment, alarm systems, background
music systems, sports event timing equipment, loud-
speakers, hotel and hospital communication systems, dis-
cotheque equipment, intercoms and paging equipment,
mixers, studio recording and audio visual equipment.

There will also be experts present who can discuss the
design, installation and function of most of the equipment
on display.

The exhibition is to be open each day from 10.00 to
18.00 (17.00 on the last day), and admission will be
absolutely free to anyone having a professional or business
interest.
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Noweven beﬂer, even more powerful!

The unique wrist calculator.

AVAILABLE ONLY AS A KIT.

A wrist calculator - the ultimate in
common-sense portable calculating power.
Goes where you go, ready for action at a flick
of your wrist.

By virtue of its size,a wrist calculator is
different to a pocket calculator. And now this wrist-
machine has another difference. It has even more power than
some much larger pocket calculators!

And what’s more, because it’s a kit,supplied to you direct
from the manufacturer, it costs just £9.95 (plus 8% VAT, P&D).
And for that you get a calculator with extra power,and all the
satisfaction of building it yourself?

Put real calculating power up your sleeve.

The Science of Cambridge wrist calculator gives you the
full range of arithmetic functions (+, =).It uses ordinarv
algebraic logic, which means you enter calculations as you would
write them. It has a % key, the convenience functions,” x, 1/x, v2
and a full 5-function memory.

And incredibly, it has a clear-last-entry key, pi, brackets
and ~/+.1t even has an automatic linear metric conversion
function!

Very few ordinary calculators have the same functions for
the same sort of money.

Now 10 keys can do the work of 32.

All those functions, from just 10 keys? In such a small
calculator? The secret lies in the special four-level keyboard.
Each level has a different set of functions. Simple two-way
switching system allows you to select any keyboard level quickly
and easily. Each set of functions is carefully grouped, to let you
whisk through calculations with the minimum of switching.

And theanswers come up bright and clear, too. The display
uses 8 full-size red LED digits. It has wide-angle magnification,
and is easily visible under any light conditions.

More battery power, too!

With the Science of Cambridge wrist-calculator,
you'll get up to 30 hours use between battery changes (that’s a
lot of calculating!).
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Assembling the Science of Cambridge

wrist caleulator.
The wrist calculator comes as finished components,
ready forassembly. All you need is twoorthree hours,and a fine-
tip soldering iron.
If anything goes wrong, we'll replace damaged components
free. We want you to enjoy building the kit,and to end up with a
valuable,useful, powerful calculator.

Contents.

Acrvlic/ABS case and display window parts. Two-part
stitched strap and spring bar clips. PCB. Special direct-
drive chip (no interface chip required). Display.
Kevboard components. Batteries.

Each of the 34 components
f/) iscontained ina plastic box;

and neatly shrink-wrapped,
accompanied by full instructions for
assembling and using the calculator.
All components are fully guaranteed.

The wrist calculator kit
is available only direct from
Science of Cambridge.If, for any
reason, you’re not completely satisfied with
your wrist calculator, return it to us within 10 days
for a full cash refund. Send the coupon today!

Science

of Cambridge Lid.

(Previously Sinclair Instrument Ltd)

6 Kings Parade,Cambridge, Cambs. CB2 ISN.

[ ——— e e e i — —

To: Science of Cambridge I.td.,6 Kings Parade,Cambridge,
Cambs.CB2 ISN.

*Please send me........ ... qty) Science of Cambridge
wrist calculators kits,at £9.95 plus 80p Vat and 25p P&P
total £11) each

Overseas orders may be subject to postal surcharge

*I enclose cheque/PO/money order for (.

NAME

ADDRESS

"Complete as appropriate PE (please print
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ANNOUNCING THE 08008

JOIN THE MICRO REVOLUTION!

£550 for a Z80 based rﬁic_rocomputer, built and tested

Includes CPU, ROM, RAM, TV and Audio cassette *
interface, UHF modulator, ASCIl keyboard, power
supplies and cabinet.

Connect to domestic TV or video monitor to
complete the system.

48 x 16 character video matrix

Hard copy on teletype *
Also available in kit form £470, or S kitpacks at £95 *
each

THE MICRONICS COMPANY
1,

STATION ROAD TWICKENHAM MIDDLESEX

Designed for
computing and small business users

Load and dump programmes on unmodified cassette

recorder

57 key contactless ASCI keyboard
British designed and built

Credit terms available

PART OF THE MICRO REVOLUTION

educational establishments, personal

Prices exclusive of VAT and carriage

Name

‘| Aadress

Get onACE up your sleeue!

FREE

Sockets, Veroboard/cases,
Switches, Wire and Books at prices you can afford.

All prices include VAT. P&P FREE over £2.

CATALOGUE/ORDER FORM

SEND S.AE

500+ Top quality Transis-
tors, 1.C's, Resistors, Capacitors, Plugs/
Indicators, Knobs,

ACE MAILTRONIX LTD
Dept PE. Tootal Street
Wakefield, W, Yorkshire WFI SR J

Send S.A.E. for details of Kits & P.C.B.s
Please indicate which instrument required.

16 Mayfield Road, Bramhall, Cheshire SK7 1JU

Clef Products

P.E. JOANNA
&
‘STRING ENSEMBLE’

E Hall-effect devices
Magnetic Proximity Switches
Opto-electronic devices

For Semi-Conductors

including

Small Signal Transistors

Power Semi-conductors

TTL, CMOS, I.C.s

Linear |.C.s

Signat and Power Diodes

ELECTROVALUE

TO MAKE THE BEST OF

including

-Plastic Film Capacitors
Electrolytics
Semi-precision capacitors

Zener Diodes Transformers
Magneto Resistors Pot Cores
R. M. Cores

Ring Cores, etc.

@a Zo ga fo

For passive components

ELECTROVALUE

THE PROJECTS YOU BUILD

For Service & Quality

It's the Electrovalue Catalogue No. 8 (4th
edition black and white cover) with com-
pletely up-dated prices. 144 pages, well
illustrated. 40p post free with 40p voucher
usable on orders for £5 or more. Send for
yours now and order in confidence.
GOODS SENT POST FREE IN U.K. FOR
C.W.0. ORDERS £5.00 or more. If under,
add 25p handling charge. Keenly
competitive prices plus ATTRACTIVE
DISCOUNTS and only best quality goods.

ELECTROVALUE LTD

(Dept. PE28) 28 St. Jude's Road, Englefield Green,
Egham, Surrey TW20 OHB. Tei. Egham 3603. Telex 264475.
North: 680 Burnage Lane, Burnage, Manchester.

Tel. (061) 432 4945
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MONTH...

“’ m We present a bumper bundle

of readers’ design ideas for

DESIGN your edification. A large
number of ingenious circuits

IDEAS will be shown together with

a brief description of each.
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Fault finding on triac and thyristor circuits

THYRISTORS and triacs are semiconductor devices that are
increasingly being used to replace conventional mech-
anical switches and relays, mainly because they offer faster
switching speeds, high reliability and the ability to
smoothly control the power dissipated in a load. They
find many diverse applications such as lamp dimmers,
sound-to-light units, power supplies, motor speed control
etc., so an understanding of their operation, use, and fault
diagnosis is important for anyone interested in electronics.

OPERATION AND CONSTRUCTION

Just like any other component it is important to appre-
ciate how thyristors or triacs work before attempting to
diagnose faults in typical circuits containing them, so a
small amount of theory follows.

A typical thyristor structure is shown in Fig. 3.1a. It
consists of a four layer p-n-p-n silicon sandwich, just like
two rectifiers connected in series. The symbol is of a
rectifier with an additional terminal called the gate (Fig.
3.1b).

It is the gate that enables the action of the rectifier to
be controlled. As for an ordinary rectifier, when the anode
is negative with respect to the cathode the device is
reverse biased and no current flows. If the anode is made
positive with respect to the cathode the device will still not
conduct (provided that the forward breakover voltage is
not exceeded) and it is said to be forward blocking
(Fig. 3.1¢).
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Fig. 3.1(a). Thyristor structure (b) symbol (c) characteristic
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The thyristor can be triggered into a forward conduct-
ing state by applying a short pulse of relatively low power
at the gate. Once switched on it will pass large values of
current, limited only by the external load, with only a
small voltage dropped between anode and cathode. Only
a few milliwatts of gate power are required to switch
hundreds of watts in the anode circuit and it remains
conducting even if the gate signal is removed.

It can only be turned off by reducing the anode current
to just below the holding value, the specified minimum
current that will ensure conduction. It is typically a few
per cent of the maximum forward current.

In a.c. circuits the thyristor turns off every time the
supply - voltage passes through zero, but in d.c. circuits
special techniques must be used to reduce the anode cur-
rent and achieve turn off.

THE TRIAC

The triac is similar to two thyristors connected in reverse
parallel (Fig. 3.2a) but with a common gate connection.
This means that the device can pass or block current in
both directions. It is triggered into conduction in either
direction by positive or negative gate signals. The symbol
and operational characteristics are shown in Figs.
3.2b and c.

Both devices find their main application in power con-
trollers. With an a.c. supply, power dissipation in the load
can be made greater or smaller by controlling the time
during the mains cycle at which the trigger pulse is applied
to the gate. Triacs are used in full wave a.c. power con-
trol circuits in preference to two thyristors, because
simpler heat sink and economical trigger circuits can be
used.

FAILURES—THEIR CAUSES AND SYMPTOMS

As with most other electronic components, thyristors and
triacs fail largely for thermal reasons. High temperatures
in the relatively small volume, or a high rate of tempera-
ture cycling causes the device to slowly deteriorate and
this ultimately leads to failure.

They can also be destroyed like fuses if the maximum
ratings are exceeded, so don’t expect them to withstand
large overload surges. Make sure that an adequate heat
sink is used.

Failure can also be caused by the rate of change of the
anode current. At the instant of triggering, the gate current
and also the anode current is constrained to flow in a
small area. If the rate of rise of anode current exceeds a
critical value the heat generated in this small area may be
too large and the thyristor will fail. Normally the induc-
tance of the load circuit limits the rate of rise to a safe
value,

The faults that do occur in a thyristor are;

Anode to cathode — No current flow from anode to
open circuit cathode.

Anode to cathode — Thyristor conducts in both for-
short circuit ward and reverse directions.
Measured  voltage  between

anode and cathode will be zero.

— Thyristor off and cannot be
triggered into ° conduction.
Measured gate signal will be
high.

-— Thyristor off and cannot be
triggered into conduction.
Measured gate signal will be
Zero.

Gate to cathode
open circuit

Gate to cathode

short circuit
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Fig. 3.2(a). Triac structure (b) symbol (c) characteristic

These are complete failures, but remember that partial
failures such as poor gate sensitivity and low forward
breakcover voltage can also occur.

With some circuits it is possible to test the thyristor
or triac while it remains in circuit. When switched on the
voltage between anode and cathode should be approxi-
mately 1V and the voltage between gate and cathode
about 0-7V. .

With the power switched off you can measure for short
circuit anode to cathode or for open or short gate to
cathode with an ohmmeter. The gate cathode of a
thyristor has similar characteristics to a diode. A low
resistance (typically a few hundred ohms) should be indi-
cated with the gate +ve with respect to cathode and a
high resistance (greater than 100k{) with the gate —ve
with respect to cathode. But remember that other com-
ponents in parallel with the gate circuit will affect the
readings. If in doubt unsolder and lift the gate lead before
making the measurement. Now let’s move on to some
fault diagnosis in typical circuits.

TRIAC LAMP DIMMER

A common circuit for a lamp dimmer is shown in Fig.
3.3 using a RS134 triac and a phase shifting network of
R1, VR1 and C2. In fact VR1 and C2 act as a variable
potential divider and variable phase shift network. This
feeds an attenuated and phase shifted signal to a slave
network R2, C3. When the voltage across C3 exceeds
about 35 volts the diac D1 triggers to partially discharge
C3 into the triac gate. This then conducts and power is
applied to the lamp.
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Fig. 3.3. Triac lamp dimmer circuit

The purpose of the slave network is to prevent any large
change of voltage occurring across C2 when the diac
triggers.

The conduction angle of the triac can be controlled up
to nearly 170 degrees. This is when VRI1 is set to near
maximum value. Under these conditions very little power
would be applied to the lamp and it would run at low
brightness. Note that the triac switches off when the mains
voltage goes through zero and is pulsed on in both the
negative and positive half cycles of the mains.

L1 and CI are filter components to prevent switching
spikes being fed back from the triac into the mains supply.

FAULT CONDITIONS

Having looked at the way the unit works, let’s consider
some possible faults. Suppose that on switch on the lamp
burned at maximum brightness and no control could.be
achieved with VR1. Without making any measurements we
can see that the fault can be caused by only two com-
ponents, either a, short circuited triac (MT, to MT,) or
possibly C1 short. Lift one lead, say, MT,, to determme
which component is at fault. No other component fault
could give these symptoms.

On the other hand if the lamp fails to light at all and
assuming that we know the lamp is o.k. which components
could cause this? In this case we are looking for an open
circuit in components such L1, R1, VRI1, R2, R3, DI,
and open junctions on the triac; either open gate to MT,
or open circuit MT,_, to MT,.

Another cause could be C2 or C3 short also. Measure-
ments with a multirange meter (set to 250V a.c.) at the
test points have to be made to narrow down the fault to
one component. Suppose we obtain the following read-
ings from the test points with respect to the neutral line:

4

Test point 1 2 3
235V|56V|43V

Lamp will not light.
A.c. voltage

These indicate that components L1, R1, RV1 C2, R2 C3
and R3 are o.k. and that the fault can only be an open
circuit diac or an open circuit gate connection on the triac.

Which component fault would give the following
symptoms?

(Answers are given at the end)
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(a) |Test point 1 2 3 . .
: Lamp will not light.
A.c. voltage {235V | OV | OV
b) |Test point 1 2 3
C e Lamp will not light,
A.c. voltage | 235V|53V|32V
int 1 2 3
(c) [Test poin Lamp will not light.
A.c. voltage | OV |0V | OV
/
I Lamp very dim. No
(d) |Test point ! 2 |3 light increase can be

obtained by varying

235V VRI.

A.c. voltage 36V| 32V

Finally what would be the symptoms for these conditions?
(e) R2 open circuit.
(f) C2 open circuit.

THYRISTOR LAMP FLASHER

This circuit is of a lamp flasher unit, the flashing of a
lamp commencing if the ambient light falls below a
selected level.

At first glance the circuit may look a little complicated,
but if it is split up into sections the operation is more
easily understood. A light dependent resistor (ORPI2) is
used to sense the ambient light level and the changes
in resistance are detected by TR (Fig. 3.4). With sufficient
light the lLd.r. has a fairly low resistance and TRI is
therefore forward biased with a low collector voltage so
that D1 is reversed biased. Cl cannot charge and no pulses
occur at RS.

If the light level falls, the resistance of the l.d.r. rises
and TRI turns off. D1 then conducts and CI charges via
R3. When the voltage across Cl exceeds the trigger point
of TR3 the u.j.t conducts and rapidly discharges CI
through R5 to give a positive pulse on 'b,. This pulse is

fzd through C2. R6 to trigger on CSR2 and so the bulb
llghts The anode voltage of this falls to about 1V and
forward biases TR2. Cl is now charged via R3 and TR2
and the u.j.t. triggers again to give another pulse. CSR2
is already on so the pulse switches on CSR1 causing its
anode voltage to fall sharply. C3 couples this negative step
to CSR2 anode which reverse biases it and therefore turns
it off, and the lamp goes out. Note that R7 is 10k, a
value that maintains the current through CSR1 below the
holding current value so that it turns off automatically.

While the light level is low the lamp will flash at a
rate determined primarily by R3 and C1 about 2 flashes
per second.

Now we can consider some fault conditions.

FAULT CONDITIONS

Suppose we had the following fault conditéions. With
bright light falling on the l.d.r. as soon as the unit is
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Fig. 3.4. Thyristor lamp flasher circuit

switched on the lamp lights and remains on without flash-
ing. Before reaching for the meter we should study these
symptoms because they are the guide to the faulty com-
ponent. Unless we have a number of simultaneous faults
the failure can only be caused by one component. You’ve
probably worked out already that it is an anode to cathode
short on CSR2.

If on the other hand we had the symptoms that the
lamp would light when the l.d.r. was obscured but then
remained on without flashing, we have the possibility of
a failure in CSR1 and its associated components, R7, R8
and C3. An open circuit in any one of these would give
these symptoms.

You can see that with this type of unit fault diagnosis
is helped a lot by the visual indication given by the lamp.
It’s quite a simple matter to check bulb operation too by
just shorting the anode to cathode of CSR2. Also a quick
check can be made on each thyristor by momentarily con-
necting a 2-2k{} resistor from gate to +12V.

Can you work out the symptoms for the following?
(1) C3 short circuit.

(2) TR1 base emitter short.

(3) CSR2 gate to cathode short.

POINTS ARISING

.E CﬂAﬁP (Decemw 1977) ~
 pens on the CH ' boar
signai conmctmns |
 eatinge “ .

w
j‘ﬁttte ‘as 30mA, thus introducing resistanm which can
;cauu poor localused supp%y regmatmn e to switching

, CAR" BUR@L ‘R ALARH (Decembef 9

t seems that constructors are ex:senencm der-
e difficulty in procuring the capacitors 1 and C4
150F/15V tantalum). They are, however, available from
~ the Radio Resistor Co. Ltd, of H!tchm "H f part‘
: mwsmms?x e ;
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(4) TR2 collector base shori.
(5) CSR1 anode to cathode short.

ANSWERS

Lamp dimmer faults:

(a) R1 or VRI open circuit or possibly C2 short.

(b) Gate to MT, on triac short.

(¢) L1 open circuit.

(d) VR1 wiper open circuit.

(e) With R2 open |Test Point 1 2 3

Lamp not on 70 Ta3sv [ 75v | ov

() With C2 open the control over the lamp’s brightness
will become very limited. The lamp will burn at high
brightness with VR} at minimum but will only reduce
slightly in intensity with VR1 at maximum.

Thyristor circuit:

(1) C3 short circuit.
Assuming power is applied while ambient light is high
then the lamp will be off. When the light level falls
the lamp will be lit and will remain on.

(2) TRI1 base-emitter short.
Lamp will flash on and off irrespective of ambient
light conditions.

(3) CSR2 gate to cathode short.
Lamp will not light at all.

(4) TR2 collector base short.
C1 will slowly charge via R9. So the lamp will flash
at a very low rate even when ambient light conditions
are high.

(5) CSR1 anode to cathode short.
As soon as light level falls lamps will come on and
remain on.

Next month: Fault finding i.c. circuits
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HIS circuit is a very useful addition to any model car
T racing layout and has several advantages over the
mechanical lap counter.

The mechanical counter is prone to either jamming or
not working at all, whereas this digital method of record-
ing the number of laps completed is not only reliable but
has the added advantage that it can be cheaply con-
structed: the only two critical components are IC1 and
1C2.

The number of laps can be preset so that after the
winning car has crossed the finishing line the power to the
track is automatically cut off.

THE CIRCUIT .

The circuit diagram is shown in Fig. 1 and consists of
an SN7490 binary counter and an SN7448 b.c.d. to 7 seg-
ment display decoder. The pulses for the 7490 counter are
generated by a Light 'Dependent Resistor (R1) and lamp
arrangement either side of the track. The lamp is set to
shine directly onto the l.d.r., and whenever a car passes

between the lamp and the l.d.r. a pulse is sent to the
counter. On receiving a pulse, the counter will count one,
and on each subsequent lap it will add one more up to a
maximum of nine, after which it will reset to zero.

When the automatic power shut-off is used, the preset
number of laps can be set to either one, two, four or
eight by means of S2. If S2 is set to position 5, the base
of TRI1 is connected to ground permanently so that the
circuit will not turn off the power but just count the laps,
resetting each time at nine.

When S2 is set to either one, two, four or eight laps it
connects one of the four outputs from the 7490 to the base
of TRI. If, for example, output C of the counter is con-
nected to the base of TR1 it will count up to four and
then the output C of 7490 will go high, turning on TRI1
and consequently the relay, which in turn interrupts the
power supplied to the track via its normally closed con-
tacts (RLA1).

When the reset button is depressed the counter is auto-
matically reset to zero.

+6V
16 1 5 i iy b T0
13 7 12 1 D1 A 520 RLA TRANSFORMEF
5 “ RLA AND TRACK
1
1 1 9 20
ICH 1C2 i
N 10 10 0, PRESET
o sN7eee ], SN 7490 . T 80 [ e
15 ¢ 2 R
14 6 11 7 o 14
8 7
TR1
8C109
ke

ov

Fig. 1. Circuit diagram of the Digital Lap Counter
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CONSTRUCTION

In the prototype the relay was mounted on the Vero-
board, and a hole drilled through the relay case to take a
fixing screw. The relay was then used to hold the Vero-
board in position on the front panel; brackets could, how-
ever, be used. The i.c.’s were soldered directly onto
the bboard but holders could be used if preferred. The
Veroboard layout shown in Fig. 2 is slightly more
expanded than that used in the prototype, and this is to
make the wiring between the i.c.’s less congested. Hence
the position of S2 must be altered to allow for the longer
board.

The seven segment display used was of a sub-miniature
type, but as this type does not now seem readily available,

LPY TO LDR $2

J L

TD
POWER
SUPPLY
OF TRACK

LP1 S1 S2

Fig.2. Component layout and wiring of the lap counter
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oapmmanl
I e
" o | ol B
01
DIA. OF PIN
0.02
P N gaa
FRONT PANEL
And
A COMMON
F e
0 () Ot
0 ) o C
o o
E © 1]
L 4 <
REAR VIEW

Fig. 3. Fixing arrangement for the seven segment
display

INSTALLATION

‘For the normal dual lane layout two complete circuits
will be required.

The RIl/lamp arrangement should be approximately
one car’s length behind the start/finish line because the
completed lap is not recorded until the car actually passes
completely through it.
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one of the more common ones is specified. A suitable
fixing arrangement is shown in Fig. 3 for this seven seg-
ment display." The Veroboard should be assembled first,
the relay quoted can be directly mounted to the board
without the need for a relay holder.

ALTERNATIVE HOUSING

If the wnit is to be mounted in a case, the front panel
should be drilled -and cut so that the two switches and
seven segment display can be mounted. R1 was fitted on
two sparé terminals of switch S2. It may be necessary to _
cover Rl with a piece of plastics tube in order to protect
it from ambient light: a hole must be drilled in the side of
the case for RiI.

N\
[ COMPONENTS . ..
Semiconductors
2 :ll D1 IN4001 IC1 SN7448
, 52 TR1 BC109 1C2 SN7490
X1 DL707
Resistors
R1 ORP12 (l.d.r))
SECULNT Miscellaneous
DISPLAY LP1 M.E.S. Battenholder
with 6V filament
A ov RLA Sub-min 6V 2 pole
52Q (Maplin)
Commion B1 6V lantern battery
S1  Push button switch
(normally closed)
52 S2  Single pole 5 way switch
© Veroboard,0.1” matrix,sockets
for IC's (if req), aluminium
| case (see text). 5/

\\_

) El AR

LA
COUNTER

PRESET LAP
NUMBER

Front panel marking

POWER SUPPLY

The circuit can be supplied using a 6V lantern battery
but the current drain is quite high (approximately 100mA)
according to the type of relay wused.

If preferred a power supply unit could be constructed
using one of the many designs that have been previously
published. *
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NEW BROOM

A prime minister’'s or a president's
first hundred days in office are crucial.
This is the period when the leader
establishes style and example. There
is a parallel in large commercial enter-
prises and Sir William Barlow, chair-
man of the Post Office, has just com-
pleted his first hundred days as leader
of Britain's largest business.

Sir William arrived on the scene

with a lot of old-fashioned virtues. So
out-moded that they appeared almost
revolutionary. Concepts like improved
customer service and keeping prices
down. He said: “Let us look at what
we can give, not take away." He has
views on aggressive marketing, on ex-
pansion of the services. He wants to
run the Post Office for the benefit and
convenience of the customer rather
than for the Post Office, though it,
too, will gain in the end because value
for money always expands trade. .In
fact, quite like old times.
. We must hope, too, that Sir William
will devote some of his time to pro-
curement policies and avoid such
shambles as last year's mass cut-backs
in orders to the telecommunications
manufacturing industry which caused
such chaos and real distress, the reper-
cussions of which are still being felt
today.

Sir William Barlow deserves every
success.

STILL GOING WEST

The livelier European enterprises are
stil looking to the United States as
the best market for expansion and
have recognised that the quickest way

506

in is through acquisition. Latest British
buy in the USA is Carterphone of Dallas,
Texas, acquired by Cable & Wireless
for £9-3 million. Carterphone rents,
leases, sells and services data com-
munications  terminals  through 40
branches throughout the nation.

Apart from the USA being the big-
gest individual market for electronics
equipment in the world, the most sig-
nificant business reason for investing
there is political stability. As a C & W
official points out, ‘'~ political risks
are low.” The disadvantage is that the
USA is also the most competitive
market in the world so you have to
be smarter and work harder for every
dollar earned. But with a market twice
the size of the whole of Europe, even
quite a small penetration can mean
very big business by UK or European
standards.

AVIONICS BOOST

British avionics companies have had
a strong injection of orders for updates
and new equipment. Nimrod maritime
reconnaissance aircraft are now being
progressively withdrawn from service
for installation of improved sensor,
navigational and tactical systems. A
new tactical computer on the aircraft
will process information from sonobuoys
more than 50 times faster than on
existing equipment. The new computer-
assisted Searchwater radar can spot
even smaller targets at greater range,
and a new inertial navigation system
will improve precision. Communications
improvements include teleprinters with
on-line encryption. The update pro-
gramme is intended to meet all en-
visaged submarine threats through to
the 1990s.

A parallel production line is being
established for converting some of the
Nimrods to the airborne early warning
role, itself a multi-million pound pro-
gramme. More than 100 avionic units
are being developed for the communi-
cations system alone and the pro-
gramme is providing 2,000 jobs for
the main contractor (Marconi) and the
subcontractors.

Plessey and Marconi also have huge
contracts running for updating over 30
types of RAF aircraft with v.h.f. and
u.h.f. radio equipment. The programme
is said to be worth £10 million and
involves building and fitting 2,000 sets
of equipment. The technical require-
ment is to double the' number of radio
channels available from 360 to 720.
This is achieved by reducing the chan-
nel spacing from 50kHz to 25kHz.

Ferranti have got the go-ahead for
development of a ‘new horizon gyro
for the air defence variant of the
Tornado (MRCA). Unusual feature is
pitch and roll pick-offs feeding signals
to the avionics systems.

Fly-by-wire, i.e. electrical control of
aircraft which superseded push-pull

rods and mechanical cables and pulleys
is now, in turn, being superseded by
fly-by-light using optical fibres. Marconi-
Elliott has five systems on trial in the
US Boeing YC-14 STOL transport air-
craft and expect orders for 300 more
sets this year with a possible long-term
sale of 3,000 sets. Optical fibre links
have definitely arrived after years of
experimentation and learning how to
make the fibres and, equally important,
how to connect them together. A trial
installation over 100 yards long in the
warship HMS Tiger has given over
6,500 hours service with no degradation
in performance. American confidence
in such systems is such that a fibre-
optic data link between computers in
the Cheyenne Mountain command post
of the North American Air Defence
System has been in operation since
1975, again with no failures reported.

HITACHI . ..

The Japanese company Hitachi has
shelved but not canceilled pians for
setting up a TV manufacturing piant
in the UK. The news got a mixed recep-
tion, relief from UK manufacturers and
frustration from those in favour of in-
creased capital investment in the UK
from whatever source.

... AND MULLARD

Meantime, Mullard is planning to in-
vest another £4:5 million in the South-
ampton semiconductor plant to meet
production demand for the upsurge in
business expected from Teletext, View-
data, digital tuning of TVs and TV
games. The range of i.c.s and modules
is based on technology drawn from the
whole of the Philips Group including
the US Signetics, based in Silicon
Valley. Mullard currently ciaims 33 per
cent of a UK market estimated at £12
million, By 1982 the market is expected
to grow to £30 million with Mullard
targeted on £18 million.

INDUSTRY NEWS

The bloom has faded from the medi-
cal scanner business. It was too much
to hope that EMI's world lead could
last forever. Now the going is much
tougher, especially in the USA where
domestic competition has increased. AB
Electronics and Chloride have both
been hit by strikes, now resolved but at
great cost.

There are 108 distributors of elec-
tronics components in the UK in a
recently published list. But according
to some sources there are actually over
170 operating. Strange when you think
that only a few years ago it was con-
fidently predicted that the number, then
approaching 100, would drop to three
very large broad line distributors and
half a dozen specialists.
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The Matrix Marker is a useful aid to
the electronics constructor, and is
marked on both sides to enable grid
referencing of both 01 and 0-15 inch
stripboard. By placing the marker
against the corner of your stripboard,
component and track cut positions
can be identified instantly.

The illustration below shows how the

SR

Matrix Marker can be used for check-
ing clearance drill and screw sizes
for Metric and BA range screws.
There are two ruled edges for inches
and centimetres, and hole arrays to
suit most i.c.s. and transistors.

The first hole array is for up to 24
lead d.i.l. i.c.s, and the second array
is for the quad in-line packages and

less usual ones often associated with
audio i.c.s. Positions for 8 and 10
lead TOS5 linear i.c.s, and TO5 and
TO18 transistors are also included.
These holes can be used for marking
out copper clad board when making
a p.c.b., or simply for aligning device
pins prior to insertion. See below for
Matrix Marker layout.

STRIPBOARD GRID (0-15 INCH ON

ALPHABETICAL AXIS FOR 0-1 INCH

©_
m—
o
CLEARANCE GAUGES FOR— o
SCREWS OBA-8BA . o
o
(‘)_
o =
N-
® &
? &
° &
E o NUMERICAL AXIS FOR 0-1 INCH
Eé%‘;ﬁ;‘s’vﬁé_%“‘;“ FOR g ol By OTHER SIDE)
‘.‘.’:
.‘I—
] e g:
: 255
* [ ] -
. . * -
ARRAY FOR D.I.L. PACKAGES ' " 4%
14-24 LEAD -0 S e
o LS b PO STRIPBOARD GRID
L) [ ]
* [ ]
TO18 TRANSISTOR FORMAT ——-l ol ) (e

TO5 TRANSISTOR FORMAT
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10 LEAD TO5 STYLE 1.C.
FORMAT

8 LEAD T05 STYLE I.C.
FORMAT

M

ARRAY FOR Q.I.L. AND
OTHER STYLE I.C.S.
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NiCad

BATTERY CHARGER

ICAD battery chargers usually fall into one of two

types. The first is the constant current charger,
which charges the battery at a constant current for an
indefinite period. The user has to note the state of charge
of the battery by measuring the short circuit current
and relating this to the charge required; note the start
time and be back in time to take the battery off charge.
In theory this works, in practice it does not. The author
once maintained mobile radios on a steelworks and the
battery chargers worked on this scheme. The number of
batteries ruined by overcharging was surprising.

The second type of charger is the charge to a voltage
type. In this type of charger the battery is charged until
its terminal voltage rises to a set level. If the voltage
is correctly set the battery cannot be ruined by over-
charging. Unfortunately, the charge curve of a Nicad
battery is very flat, see Fig. I, and if the trip voltage
is only slightly out you can end up with a 50 per cent
charged battery or a battery ruined by overcharging.
In addition, the trip voltage required will not be the
same for all batteries, even those of the same nominal
type.

The tendency is for people using this type of charger
to set the trip voltage on the low side (for safety) and put
up with partly charged batteries.

This article describes a charger which gives a fully
charged battery every time, with no danger of over-
charging. It uses ‘the Ferranti ZN1034 timer to define the
charging time, which in conjunction 'with a constant
current, defines the charge put into the battery. To accept
a battery in any state of charge, the battery is discharged
before charging commences. This is perfectly alright since
completely discharging a Nicad battery does no harm.
The circuit will stand reversed battery or short circuited
output.

TIMER CHIP

The Ferranti ZN1034 is a timer chip designed for
long time applications. It consists of an oscillator feeding
a twelve stage binary counter (Fig. 2). The control logic
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Fig. 1. Nicad battery charge curve at constant current
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TIMING
™ CALIBRATION
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> CONTROL LOGIC &
12 STAGE DIVIDER el LA
1 2 & 4 15J 6 17
ov

TRIGGER Q Q SVIN
OUTPUTS

5V SHUNT

Fig. 2. Block diagram of ZN1034
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Fig. 3. Circuit-of Nicad charger

times out after 4095 counts, giving a long period mono-
stable with reasonabie value components. The timed period
is given by:
T = KRC seconds

where K is a constant determined by an external resistor
connected between pins 11 and 12. With pins 11 and 12
linked, K = 2730. With an external resistor connected
between them, K increases up to K 7500 for a resis-
tance of 200 kilohms. '

The ZN1034 has an internal 5V shunt regulator, allow-
ing it to run off any voltage supply, with a suitable dropper
resistor. True and complement outputs are .available on
pins 3 and 2 respectively and the device is triggered by
OV to pin 1.

CIRCUIT DESCRIPTION

The ‘basic charger cirouit diagram is shown on Fig. 3.
IC1 controls the battery discharge, IC2 the battery charge.
Both use their internal SV regulators; R3 and R8 being
the dropper resistors, decoupled by C3 and C2, C6 and C5.

IC1 is set for about 2 hours by R4, C4 and IC2 for
about 8 hours by R9, C7. Both timers start together by
S2, giving 2 hours discharge and 6 hours charge, a total
of 8 hours.

Transistor TR1, Zener D9 and resistors R12, VRI form
a simple constant current source. This current can go to
the battery, via D13, or be shunted to OV by transistor
TR2. TR3 is turned on by QI {IC1) or Q2 (IC2) via DI1.
The current is thus shunted during the discharge time and
after the charging is complete.

TR3 discharges the battery by R1S5. This is simply
turned on by QI output, hence the battery is discharged
for the 2 hour period of ICt.

The charge period is thus the difference between the
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periods of ICl and IC2, nominally 6 hours. The charge/
discharge cycle is summarised on the timing diagram in
Fig. 3.

The operation is displayed by three l.e.d.s. D6 is driven
direct off QI and thence indicates “Discharge”. D7 is
connected from Q2 to QI outputs and indicates “Charge”.
D8 is driven off Q2 and indicates “Cycle Complete”.

The power supply is a simple unregulated 24V supply.
The two i.c.s provide their own 5V rail from their internal
regulators as described previously.

Resistor R14 and diodes D10, D14 provide protection
against a reversed battery.

CONSTRUCTION AND USE

The prototype was built on Veroboard with the layout
shown in Fig 4. Transistor TR1 has to dissipate about
1-5W in a reversed battery condition and should be
mounted on a heat sink or onto the case. The unit was
made to charge one battery, and fitted comfortably into
an 8in X Sin box.

[t is suggested that the circuit is first tested with R4
set at 3-6 kilohms and R9 at 6-8 kilohms to give three
minutes discharge and one minute charge. Eight hours
is a long time to wait to see if it all works.

A link somewhere in the battery leads where the charge/
discharge currents can be monitored is also very useful.

Since the capacitors used have a tolerance of +20 per
cent, it follows that the timed periods are not going to
be exactly two hours and eight hours. There are two
options, the aesthetically pleasing and the practical. In
both cases it is essential that the capacity of the battery
is known. The batteries used in the prototype were 225
mA/hr. In both cases, set up without the battery in,
observing the l.e.d.s.
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Fig. 4. Veroboard component layout and wiring diagram

The aesthetic first. The discharge and charge periods
are made two hours and six hours exactly by calibration
trim pots. The links between pins i1 and 12 on each
i.c. are replaced by 200 kilohm trim pots, and R4 reduced
to 180 kilohms and R9 to 820 kilohms.

Adjust the trim pots to set ICI to two hours and IC2
to eight hours. If a ’scope with a high impedance probe
is available, the oscillator period can be measured on pin
13 of each i.c. The total period is found by multiplying
the period by 4095. The current is then set to the capacity
divided by six.

The practical method is recommended, however. The
discharge /charge times are measured, and the charging
current changed to suit.

U 36V RAIL . VARIABLE TO SET CURRENT

The prototype was found to have a discharge time of
about 1-8 hours and a total time of about 86 hours. This
gives a charge time of 6-8 hours. The charge current
required, therefore. is capacity/6-8 (225/6:8=33mA) and
the current set by VR1! accordingly.

In both cases the calibration should be checked if
C4 or C7 is changed.

The eight hour cycle was chosen to give overnight
charging. By doubling C4 and C7 a sixteen hour cycle
can be made. The lower charging current would probably
be better for battery life.

The sixteen hour cycle is suitable for equipment like
mobile radios being used on a three shift system. The
batteries spend two shifts on charge and one in use.

Ria R1b Ric

& 38

+ve +ve +ve

BATTERY BATTERY

2

Q-ve T—ve —ve

BATTERY
3

TR2 TR3
BOX33 BDX33
ov 4

TO CONTROL LOGIC AS FIG 3.

Fig. 5. Charging method for several batteries
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COMPONENTS . . .

Resistors

R1
R2
R3
R4

R5-R7

R8

R9

R10
R11
R12
R13
R14
R15

4-7kQ
10k (2
82002 1W
270k €
4700 (3 off)
820 1W
12MQ
3-3k()
10k €2
1000

1kQ
100k Q2
150Q 2W

Potentiometer

VR1

20042 linear

Capacitors

C1
C2
C3
C4
C5
Cé6
c7

2000uF elect. 40V
0-01uF ceramic
1uF tantalum 6V
10uF tantalum 6V
14F tantalum 6V
0-014F ceramic
10uF tantalum 6V

Fig. 6. Schematic for fu]ly automatic charger
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Semiconductors
IC1-IC2
TR1
TR2-TR3
D1-D4
D5-D8
D9
D10, D13, D14
D11-D12

Switches
S1 Double-pole
S2 Press switch

Transformer

ZN1034 (2 off)
BD132
BC107 (2 off)

1A 50V Bridge Rectifier

TIL 209 l.e.d. (4 off)
4-7V Zener 200mW
1N4001 (3 off)
1N914 (2 off)

mains on/off switch

T1 240V pri; 20V sec at 0°-5A

March 1978

VARIATIONS

The prototype was built to meet the author’s require-
ment of a one battery overnight charge, with a battery
of unknown charge state.

The control logic can be extended to charge several
batteries at the same time by changing TR2 and TR3
as in Fig. 5.

For several batteries it is costly to provide a true cons-
tant current source for each, and a reasonable compromise
would be to take the supply rail up to about 36V and
utilise a single resistor (Rla—c).

This would approximate a constant current source over
the voltage range and the battery would vary (12-14V).

With a 36V rail R3 and R8 should be increased to
1-8 kilohms with a 1W rating.

If it is certain that the batteries are already discharged,
IC! can be omitted, along with D12, R13, TR3, R15, etc.

D7 should be connected to OV. Note that the battery
charges for the whole period of 1C2 now, and the period
or the charging current should be adjusted to suit.

AUTOMATE

One further development that could be made is to auto-
mate the battery discharge along the lines of Fig.6. The
start button sets the memory IC! which turns on the
discharge transistor TR3, discharging the battery in the
usual manner.

The battery terminal volts are measured by a voltage
trip circuit. When the voltage goes below, say, 9V, the
memory iS reset and a charge timer, IC2, started to
charge the now flat battery for the correct time.

This sets the discharge period correct for the battery,
and shortens the whole cycle for the average, nearly
discharged, battery.

*

511



THE integrated circuit timers that have become available
in recent years have proved to be amongst the most
useful devices for both the professional and the amateur
electronics engineers. Unfortunately the choice of com-
ponents for a desired result necessitates juggling with
kilohms, megohms, microfarads and picofarads. It is very
easy to end up with a period or frequency that is out by a
factor of ten or a hundred. '

CAPACITANCE

—— 000WF
{ InF, 1000pF 1

B
% l._l L
% | T 1 -
PERIOD T
RESISTANCE C

Tkl —— tous —— o0-01F

{10nF,10000pF)

- 100pS =
4 B

10k ~—4— im$ —— 0nF
= 10mS r—

100k —S— 100mS —E
-
-
o
/, p—
-
. = 1S -
-

- // -
T ,’e;umph T
] P [
17 -

™M —— 03 —_ 10pF
4 100S -
1 > dC

oM 33— 1000S —E 00uF

Fig. 1. Nomograph for the 555 monostable.

The nomographs in this article were drawn up to make
a selection of component values for all the common
timers a quick and foolproof process.

555 MONOSTABLE

The nomographs for the 555 monostable are shown in
Fig. 1. A line drawn between resistance, capacitance and

CAPACITANCE

4

0-001uF
I " { 1nF, 1000pF )
TLI LI LS eeriop FRequENCY
l = , — 400 kHz
frogs o
RESISTANCE 10us 100k Hz
1N 0-0IuF
{10nF, 10000pF)
10045 10kHz
1ms TkHz
10k 0-1uF
10ms 100Hz
01s 10Hz
100k uF
1s Hz
108 01Hz
1M 10ufF
1 Min
—
100 0-01Hz
10Min
—
s 0-001Hz
10M 100uF

Fig. 2. Nomograph for the 555 astable (both resistors have
value R). .
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time will give the third when two are known.

For example, suppose we have a 1uF capacitor and we
want a one second period. The nomograph gives 800k,
so the nearest preferred value of 820k is chosen.

555 ASTABLE

There are three possible ways of using the 555 as an
astable, making both timing resistors equal (giving 2:1
mark space), coupling pin 3 (output) to pins 2 and 6
with a timing resistor to give equal mark space or choosing
different values for the two timing resistors to give a
definite waveform. All are covered by the four 555 astable
nomographs.

The simple case of both resistors equal is covered by
Fig. 2. As can be seen, a typical result would be 50k and
0'1xF giving 100Hz.

R

AW

Yo

Ic
l I | l CAPACITANCE
! —— 000%F
T

{ InF, 1500pF )
Penod =T
freq sy =
PERIOD FREQUENCY o
MAX 400kHz -
RESISTANCE C
O3 e 0.5 100kHz IS e
{10nF 1000NpF}
| 100u5 10kHz i
10k —=— imS 1kHz —E ot
< -
| 10mS 100Hz |
-1 -
ook 3 100mS 10Hz £
i 1S 1Hz B
3 108 01Hz -
IMA —— —— 10,F
100 0-01Hz i
3 10005 0-001Hz o
oM —=— —= 00uF

Fig. 3. Nomograph for equal mark/space 555 astable.
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The equal mark space arrangement is shown by Fig. 3,
a typical result being 1kHz; approximately given by 4-7kQ
and 0-15xF.
To assemble a desired waveform use Figs. 4 and 5. The
general equations for an astable are:
Output high T, = 0-7(R, + R, X C
Output low Ty, = 0-7R, X C
Total period = T, + T, = 07(R, + 2R,) X C

A nomograph for R, and C is given in Fig. 4 to select the
output low time (which must be done first).

Given Ry, and C, (R, + 2R,) is now found from Fig. 5
for the desired period or frequency. Knowing Ry, R, is
easily found.

To demonstrate this, suppose we want a 0-1 second
pulse occurring every second, then:

Ra

CAPACITANCE

—— 0001uF
t InF, 1000pF }
\Tb o
=+
RESISTANCE C
PERIOD -
Tkl —— —f— 0-01pF
10pS {10nF, 10 000pF )
~ 100uS -
-+ -+
10k ~—4— —— OWF-
1m$S
_( -
n 10mS =
3 C
100k = —— WF
100mS
4 L
. s L
MR —— —— 10,F
108 ¥
i 1005 L
3 I
3 =
oM —— —L— 100uF
10005

Fig. 4. 555 astable. Plot for selection of Ry to give output
low time. Use in conjunction with Fig. 5 to give desired
waveform.
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T, = 0-9S
T, = 01S
T =18

frequency = 1Hz
First we select R, and C using Fig. 4 to give 0-1 second.
Typical values would be 33k} and 4-7uF (to the nearest
preferred values). '

Now we use Fig. 5. We have C (4-7xF from above) and
the frequency is 1Hz. The nomograph gives (R, + 2R))
to be 280k(2, hence R, is 220kQ to the nearest preferred
value. The values desired are thus R, = 230k, Ry, =
33k}, C = 4-7uF.

ZN1034 TIMER
The ZN1034 is a very useful device for applications in

Rb

CAPACITANCE

l I I -T— 0-001uF

H { InF, 1000pF )
=
Perlod=T -
'req:}(r
PERIOD  FREQUENCY s
MAX [
RESISTANCE falalFg 4L00kHz -
thfl ey —— 00IF
1048 100 kHz {10nF, 10 000pF }
=1 100uS OkHz -
+ 1
10k ~f— —_—— 0-1uF
1mS 1kHz
1 10mS 100H2 -
100k ~4— = F
100mS 10Hz
- -
E 15 1Hz -
Mo —— —= 10pF
10S 0-1Hz
1Min
- —> 5
- 1005 00MHz o
7 T -
10M j— £ 100,F
10005 0-001Hz

Fig. 5. Nomograph for 555 astable, plotted for R; + 2Ry,

long delay circuits. It has been described elsewhere, but for
people not familiar with it, it consists of an oscillator and
a 12 bit binary counter. This allows very long delays
to be obtained with reasonable value components.

The device has the facility for trimming the period.
This is done by connecting a resistor between pins 11 and
12. With pins 11 and 12 linked, the calibration resistor is
100kQ2. With a 200k} resistor between pins 11 and 12 the
calibration resistor is 300k{.

The timed period given by:

T=KXRXC
Where K is a multiplier dependent on the calibration resis-
tor. For a calibration resistor of 100k(, the multiplier is
2,700. For a calibration resistor of 300k(}, the multiplier ds
7,500.

Two nomographs are shown: Fig. 6 has a multiplier
of 2,700 and Fig. 7 has a multiplier of 7,500. Between

CAPACITANCE

—— 0:00WF
(1nF, 1000pF )
B Calibration
- not precise
PERIOD i
RESISTANCE Rt o
Tkl — —— 001uF
B 110nF, 10 000pF }
i 100mS B
Min _ ] B
—»:- Sk 1S
10k 34— —— 0F
i 108 |
-~ 1 Min =
4 — 4
] 100S L
100k — F
10Min
E 30Min Lo -
—>
- 1 He -
J 4Hr s E
3 L =
IMA —— —f— 10pF
lGH_r__,
u 1 Day W0°s =
- -
- 1Week -
T 108s o
. C
yom S— —E 100,F

Fig. 6. Nomograph for ZN1034 timer.. Pins 11 and 12 linked

(internal calibration 100kQ). Multiplier K = 2,700.
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them the two nomographs show the limits attainable with
‘a 250k potentiometer between pins 11 and 12. Note the
small value components to give a specific value compared
with the 555 monostable.

If it js desired to get a specific value choose a time
2/3 of the desired time and use Fig. 6. The desired time
can then be trimmed with the 250k{} pot between pins
11 and 12.

For example, assume we want one minute. We choose
values for 40 seconds on Fig. 6. A typical choice would
be 1x#F and 15kQ. Fig. 7 confirms the maximum attain-
able with this combination is 100 seconds. The desired
value of 60 seconds is around the middle of the range and
can be accurately set with the 250k{2 pot.

Note that the calibration is not precise for values of C
below 0-068uF. Times up to 20 per cent away from the
calculated value may be expected.

CAPACITANCE

—r— 0:00WF
{1nF, 1000pF )
= Calibration
| not precise
RESISTANCE C
Py pa— PER'ODO - ooF
Jo0ms (10nF, 10000pF)
.
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10k =—3— — 0-1yF
S £
E ] -
] 1 Min |
100S
4 L
+4 4
100k S— 0 —E e
g 1000S
30Min
N tHr =
—>
i 2Hr |
] 10's i
1 LHL 4
] 16Hr =
1M = — > —— 10uF
1 Day WSS
i 1Week s
i 10%s B
1 2Week ,, £
:L 1Month_ E
10M 3 0Week > ds £ 100pF

Fig. 7. Nomograph for ZN1034 timer with 200kQ between
pins 11 and 12 (calibration 300k Q). Multiplier K = 7,500.
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TTL MONOSTABLES

The nomographs Figs. 8 and 9 cover the 74121, 74122,
74123 and 96000 scries monostables. The operation of
these is similar to the 555 monostable.

In general TTL monostables are best suited to times
below one second, above this it is probably easier to use
the 555. For very short periods the stray capacitance will
probably increase the calculated time.

GENERAL OBSERVATIONS

The accuracy of capacitors, particularly electrolytics, is
not good, so do not be surprised if there is"a difference
between calculated and observed values. The nomographs
have an accuracy of about 10 per cent which is better than
most electrolytics.

Electrolytics also have a characteristic of exhibiting a

CAPACITANCE

—— 10pF
ke ~ Time in this
10nS N area may be
4 increased by
Min - stra
RESISTANCE R=2K0 30nS - cuchimnce
Y p— HolC N T
100nS
2k ~
. 14S - i
-+ -+
. C
= - N
10k —f=~ 1000pF {InF)
1045
Usable
range
- -
] 10045 i
40k ot ol
100k —H— : —F— 10000pF (10nF 0-0uF)
tmS
-
10mS |
+
= 0uF (1000F
100mS - 0uF {100nF)
-+
—L F

Fig. 8. Nomograph for 74121 monostable.
N.B. Capacitors up to 10uF allowed. For 1uF to 10uF use
01 to 1uF part of capacitor scale and multiply time by ten.
For times above 100mS, divide time by ten, and multiply
capacitance found by ten, e.g. 250mS: 25mS gives 0-8uF
with 39k Q, therefore 8uF with 39k Q will give 250mS.
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low value until about 10 per cent of their working voltage.
If a 100V electrolytic was used in a 12V circuit, the
observed times could be different from the calculated
times by a factor of four. For ‘best results the circuit volts
should be, only just below the working voltage of the
timing capacitor.’

For use in an electrically noisy environment, it is always
preferable to use a large C and small R rather than vice
versa. This is not, however, the cheapest way to give a
specific time. The cheapest way is to use a small C and
large R. For small values of C, however, remember that
stray capacitance will increase the observed period. Y

T O F

0-001uF
{ InF, 1000pF }

-

3 Below 1000pF

stray capacitance
A Pt:ps ;Y increases time
RESISTANCE
Tkl —— ] 0-01uF
T {10nF, 10 000pF)
~
10ps
20,
7 Z o / &
1y :‘:{‘/
- . 3
= 4 1005
L2 =
10(‘)—:4- 0-1uF
Usable
range . ims
] 10mS
100k S— 1uF
i 100mS \Y g6
R
o
- IS VIR
v
] 15 o
: eV
1MA —— 10pF
i 108 '/1:;;’
4 1y
1 DY
yom - 100pF

Fig. 9. Nomograph for 74122/3 monostables. Use also for

9600 monostables.
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NEWS BRIEFS

Interference Between Systems

As A result of the increase in electronic systems of all
types in recent years, there is a greater possibility of
interference between systems if proper precautions are not
taken. An example of what can occur in the absence
of such precautions was a ship’s officer who could tune
his radio telephone to a certain frequency, press the
transmit button only to find that it provoked a sudden
change in the ship’s course. This potentially hazardous
case highlights the problems of non-compatability between
separate but adjacent electronic systems, concerned respec-
tively with communications and control.

The problems of preventing or controlling the generation
of interference signals and the reduction of the sensitivity
of equipment to interference between and within systems is
the main theme of the conference on Electromagnetic

- Compatability which is being organised by the Institute of

Electronics and Radio Engineers at the University of
Surrey, Guildford, in April.

Spring Hi Fi Show

THE 1978 International Spring High Fidelity Exhibition
is to be staged at the Cunard International Hotel.

Hammersmith, London. This decision was the result of a

policy change by the Heathrow Hotel Management to limit

their operations to classic hotel functions rather than large

exhibitions.

The previous four Spring Exhibitions were held at the
Heathrow Hotel, but because the 1977 Autumn Show
logistics worked successfully at the Cunard, it was con-
sidered possible to introduce smoothly the 1978 Spring
Exhibition into the same venue.

The Exhibition will run from May 2 to May 6 (10 am
to 8 pm), with the first three days open to trade only.

Microprocessor Courses

MICROPROCESSOR consultancy and training company,

Bleesdale Computer Systems Ltd, regularly present
two microprocessor courses. Both courses deal with the
Motorola M6800 microprocessor. One is a five day intro-
ductory course costing over £200 and the other a ten day
workshop course.

The introductory course assumes that the participants
have little or no knowledge of computers and starting
with the basic principles, the operation of a complete 6800
system is dealt with. There is also an introduction to
the basic concepts associated with the programming of
computers. This includes the aspect of defining the solu-
tions to problems in the format of a flowchart. The rules
regarding the design and development of good quality
software are discussed. Course members are involved in
the designing and writing of software solutions to set
problems. . :

The ten day course is designed for people who have a
basic knowledge of microprocessors and ideally who have
attended the introductory five day course.

The objective of the course is to learn how to design
and produce good quality, highly reliable microprocessor
based systems. The participants have ample opportunity,
to get practical experience using Motorola development
systems. They are also expected to design and build the'
software for one of several set problems, or design and
produce the software for one of their own projects.
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SPACEWATE

FRANK W. HYDE

TWO PIONEER SPACECRAFT
TO VENUS

Two spacecraft will be launched to
" Venus this year. They are the Orbitor

and a Multiprobe vehicle. The Orbitor
will be launched in May and will
be inserted in the planned orbit in
December. The second vehicle will be
launched in August and timed so that
the probes enter the Venusian atmos-
phere five days after the arrival of the
Orbitor. The probes will be launched
from the Multiprobe vehicle 20 days
before the rendezvous date. Each will
have a different target point on the sur-
face of Venus. There are four probes,
one large and the others small.

The target areas are scattered so that
one small probe will enter on the dark
side of the planet high up to polar
latitude and another just below the
equator, also on the dark side. The large
probe will land on the equator and the
third small probe will land in the middle
latitude below the equator, both on the
sunlit side. The carrier vehicle, or ‘bus’,
will enter the atmosphere of the planet
at a low elevation, making measurements
of the atmosphere by means of a spec-
trometer, before it burns up at an esti-
mated height from the surface of 125
kilometres.

THE ORBITOR

The Orbitor mission is designed to
cover the whole globe of the planet and
map the atmosphere by remote sensing
and radio occultation. The upper levels
of the atmosphere will be directly
measured as will the ionosphere and its
reaction with the solar wind. The Orbi-
tor will also study the planetary surface
by remote sensing and radar mapping
techniques. It is hoped that there will be

useful information on the surface
craters and also perhaps an estimate of
the global shape of the planet.

The Orbitor will be inserted in a
highly inclined elliptical orbit. At its
lowest point this orbit would bring the
spacecraft 200 kilometres above the mid
latitudé. This would mean that the
observations could go on for a period
exceeding the Venusian day which is
247 Earth days. The spacecraft is about
250 centimetres in diameter and weighs
567 kilogrammes. It carries a payload
of 43 kilogrammes. The launch trajec-
tory will take the Orbitor more than
180 degrees round the solar system in
eight months. With the apogee at a
point some 60 thousand kilometres,
perigee is at 200 kilometres. The space-
craft will make most of its measure-
ments when at the perigee point. The
useful time for data transmission will be
about 1 hour each day.

THE MULTIPROBES

This spacecraft consists of the basic
bus unit which has been modified to
carry two scientific instruments and four
probes. The whole assembly will be spin
stabilised for the interplanetary flight
and powered from solar cells. All tra-
jectory movements and corrections will
be made by the bus, as well as targeting
the probes when they are launched. The
four probes will be launched toward the
planet 20 days before the target date.

The large probe and the small probes
are each complete systems that provide
the necessary subsystems to carry the
instruments to the target. During this
time communications links will be direct
from the probes to the Earth based sta-
tions.

THE LARGE PROBE

The large probe is 145 centimetres in
diameter and weighs about 291 kilo-
grammes. The data transmission will be
at the rate of 256 bits per second. The
instrument load is of the order of 28
kilogrammes. [Like the small probes the
front end is a heat shield of carbon
phenol; it also serves to stabilise the
vehicle aerodynamically when descend-
ing through the atmosphere of Venus
with the parachute system.

The other probe subsystems, that is
the data handling equipment, power,
thermal protection, communications, are
enclosed in the pressure vessel. The
scientific payload is also inside the pres-
sure vessel.

THE SMALL PROBES

Each of the three small probes are
identical. They are 71 centimetres in
diameter and weigh 86 kilogrammes.
There are for each probe scientific
instruments weighing 2-7 kilogrammes.
Transmission of data is at the rate of
16 to 64 bits per second. The pressure
vessel seals the instruments against the
hostile atmosphere of Venus. Each probe
has a conical shield of heat resistant

material at the forward end. No para-
chutes are used with these probes. The
time of descent after entering the
atmosphere is estimated to be about
70 minutes. During this period measure-
ments will be made to give details of the
winds and circulation patterns. The
probes will not survive the impact. An
instrument called the Nephelometer,
developed by the Ames Research Centre,
will measure the extent of the clouds,
their density and altitude. A net flux
radiometer will be included in the instru-
ments in order to investigate the change
of heat energy between the Sun and the
atmosphere.

RADAR AND RADIO SYSTEMS

An interesting point about the com-
munications on these vehicles is the fact
that the communications equipment can
be employed as a scientific instrument.
This is accomplished by using the radio
signals to assess the alterations in per-
formance caused by the planet Venus
and its atmosphere. As the radio signal
passes through the atmosphere, the
signal is changed and these changes can
be measured. The type of change can
reveal the characteristics of the atmos-
phere. The radio system will therefore
be used to determine composition and
density of the atmosphere, the cloud

locations, atmospheric turbulence and
wind velocities.
These radio experiments will be

carried out with the Orbitor and the
probe vehicle as well as the probes
themselves. All the entry vehicles will
be involved using the S-band equipment.
Each entry vehicle transmits directly to
the Earth-based stations in the Deep
Space Network. The Orbitor will use 'the
S-band telemetry and a specially
designed X-band beacon system.

THE MISSION PHILOSOPHY

The study of weather patterns on
other planets can help to solve some of
the vital problems that exist regarding
the weather patterns of the Earth which
at the moment are of great concern. For
example, no data is available to help
decide the freakishness of the tornado
and hurricane paths which occur. Study
of the meteorology of Venus will be a
great opportunity to solve such problems
for the Earth. Many factors are involved
on the Earnth such as the mixing of the
Oceanic and Continental air masses.
Partial cloud cover too s involved.
Many things are difficult in the study of
the atmosphere of the Earth such as the
axial tilt, and the rapid rotation. Venus
is easier to study in depth. It has an
atmosphere which contains 95 per cent
carbon dioxide, very slow rotation, very
little tilt of the axis and no oceans.

Many fundamental questions can be
answered by the study of the vital con-
ditions on slow and fast rotating planets.
There will also be answers with regard
to the different evolutionary paths that
each planet has taken.

Practical Electronics
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THlS unit was designed as a result of the need for a
simple to operate ‘“‘automatic” darkroom timer for
use on all black and white enlargements. With the sensor
in place under a diffuser and the enlarger set up, it is
only necessary to make one simple adjustment for “auto-
matic” timing of exposures.

CIRCUIT

The power supply (see Fig. 1) consists of a 6-0-6V trans-
former which, along with D1, D2, D3 and Cl1,-C2 give
a +8V d.c. unstabilised output. The —8V is needed
for IC1 only. All the power supply components are
mounted on a separate circuit board. The main board
can then be used with batteries, without modification.

The principle of the sensor (R1, R6, R7 and VRI) is
simply a potential divider with a manually variable
element, VRIa. When the light dependent resistor is

exposed to light from the enlarger, its resistance alters,
thus also altering the voltage on pin 3 of ICI, VRla
serves to “balance” the voltage at this point to within
useful limits.

Integrated circuit IC1 is a voltage follower which is
included to impedance match between the balance circuit
and the lamp driver. If the follower is not included the
base ourrent drawn by TRI1 loads down the lower half
of the balance circuits.

Lamp . driver, TR, is driven by ICl1 and responds to
the voltage change created by VRIla and R7: When
the circuit is balanced, the voltage at TR1 base is
approximately 650mV and the transistor does not con-
duct, hence the display lamp, LPI, is extinguished. Con-
versely, when the circuit is out of balance, the voltage
on TR1 base rises, the transistor conducts and LP1 lights
to display an out of balance condition. This method of
indication was used for its simplicity and to avoid the
cost of a meter.

—————————————————— ————————
n1 /
FSt 2 +8Y . L
L O 1. |
1A E 1NL 001
- VR1b
D2 50k
ov
260V Je— f' RS TANDEM
1N400Y 15k POT.
D3 ] 8 Ré
NO— o= ] 1kR
4001
oLIACT \écl 2 1C2 7
T ! =T 1000uF NE 555V
L 3 6
/mu s2 ) 5 . s
™
ST l
R_A o - SEE
co | TEXT
0-1uH]
%
Fig. 1. Power supply/timer circuit
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TIMER

The timer is based on the well proven circuit built
around the versatile 555 i.c. Potentiometer VR1Ib acts as
the variable element in the timer cirouit and C3 the
timing capacitor. Pushbutton S1 initiates the timer.

The output of IC2 drives a relay used to switch the
enlarger lamp. Switch S2 is supplied to give the manual
control required for balancing; LP2 is used to indicate
enlarger lamp “live” condition for setting up or in case
of enlarger lamp failure.

Layout and construction, etc. are not critical and
the user can build the unit according to his/her require-
ments. The sensor can be made of anything that will
house the ORPI2 in a horizontal position under the
diffuser.

Layout and wxrmg of the components mounted on the
cirouit board is shown in Fig. 2 whilst Fig. 3 shows
wiring of the power supply unit and controls, etc.

FS1 LP2 52 VR1 R6 St LPt

e Y e S 6

ENLARGER
LAMP

LIVE
240V

= NEUTRAL
T

TR1 COLLECTOR
Front panel wiring

1 it

SETTING UP

The initial setting up procedure is very simple; one
needs a multimeter and a “known” negative.

Assuming that the “known” negative’s exposure time
is, say, 5 seconds, all that is required is to expose the
negative to the sensor in the usual way (explained later)
and balance the unit, then switch off (plug out) the
timer and measure the resistance (between track and
wiper) of VR1b; then, using the formula:

C = llR (where C =

Calculate the value of the timing capacitor C3. So, if
the resistance was found to be 25 kilohms then:

Farads)

_ 5 secs
Q= -1 x 25,000¢)
C3 = 181-84F

In this case, obviously some trouble has to be taken
to select a component as close to this as possible, and,
if an a.c. null voltmeter is not available then it requires
trial and error methods of soldermg in nearest preferred
values, not moving the setting of VRI, depressing SI,
and timing the “on” period of LP2, this being repeated
until § seconds is achieved.
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ﬁ S

Fig. 2. Main circuit board

Resistors

R1 3-9kQ

R2 470Q

R3 68Q

R4 1kQ

R5 15kQ

R6 10kQ

R7 ORP12 light dependent resistor

Capacitors
C1 1,000xF elect. 25V
C2 220uF elect. 25V
C3 see text (tantalum if possible)
C4 01uF

Semiconductors
D1-D3 1N4001 (3 off)
D4 1N4148
TR1 BC107
IC1 741 op. amp.
iIC2 555 timer
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Fig. 3. Power supply board

COMPONENTS . . .

Miscellaneous

FS1 1 amp fuse and panel mounting holder
T1 6-0-6V at 1A, 240V primary mains transformer

VR1 50kQ lin. ganged tandem potentiometer
(VR1a and VR1b)

RLA1 6V 400Q relay with normally open contacts
capable of switching the enlarger lamp current

LP1 6V 0-36W lilliput lamp
LP2 main neon with built-in resistor

S1 miniature push to make, release to break
pushbutton

S2 single pole on/off toggle switch

Veroboard, connecting wire, case, mounting for
R7, Perspex for diffuser, etc.
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USE

Before use, two simple things must be arranged; they
are, a method of easily switching off the darkroom safe-
light as this upsets the unit during measurement (the
safelight can be used as normal during exposure, etc.
but must be off during the measuremnent procedure) and
a light dispersing filter made of finely sanded perspex
sheet: this makes the light from the negative into a neutral
grey and saves errors in judgement if looking for such
an area on the negative. .

So, having done this the procedure is as foliows:

1. Switch S2 to turn on enlarger lamp.

2. Place and focus negative.

3. Swing diffuser into place (remove filter to fit
diffuser).

4. Stand sensor roughly centrally on baseplate illumi-
nated area.

5. Balance, using VRI, until display lamp LPI is
just out. (LP1 is fitted “naked” in a grommet so
that in the dark even the dullest glow of the
filament can be seen.) One should try and keep
the balance roughly in the centre (or above) of

the potentiometer span so that very short exposures
of, say, 0-5 or 1 second are not produced; often
this is achieved by “stopping down” on the enlarger
lens.

6. Remove the sensor from the baseplate, cover it
(use a small plastic cup—this prevents the safe-
light “lighting” LP1 during exposure) and swing
the diffuser out of place.

7. Switch off the enlarger lamp with S2 and turn on
the safelight.

8. Place the paper in the frame and depress Sl; the
lamp will light for the required time and go out
automatically. The print can now be removed and
processed in the usual way.

This may seem complex but it 'becomes automatic after
a few sessions.

The instrument is very hardy and needs no special
attention other than allowing the sensor a few seconds
to settle after exposure to bright light. No on/off switch is
provided because the instrument will be required all the
time .the other darkroom equipment is used, and therefore,
can be plugged in with other units and controlled by
one master switch. *

A=

A SELECTION FROM OUR POSTBAG

Readers requiring a reply to any letter must include a stamped addressed
envelope. We regret that we cannot answer any technical queries on the

telephone.

Production method

Sir—Having tried various different
methods for the production of printed
circuit boards | have finally settled upon
the following.

A ‘piece of Shire Seal or similar clear
self-adhesive plastic is cut slightly larger
than the circuit, which is then traced
on to the plastic film with a ballpoint,
felt-tipped or ink pen (I use a Rotring
0-2mm drafting pen). Do not attempt
to copy the circuit exactly, rather aim to
include curves, component pads, etc.,
within straight lines, leaving as much
copper as possible in the finished board.
The backing is removed and the plastic
film stuck carefully down on to the
cleaned copper surface of the p.c.b.,

Tribute

Sir—As one of your ‘“‘founder readers”
and, in more recent years, a contributor
may | say how sorry I am to hear that
Fred Bennett has relinquished his post
as Editor.

1 would like to pay tribute to the way
Fred has dedicated himself to the
amateur electronics cause over the last
dozen years and congratulate him on his
expertise and far sightedness. I am
privileged to have had the opportunity
of working for him and to have shared
private discussions with him. Above all
things 1 think that Fred, through the
pages of PE, inspired the amateur to get
away from the “junk box” approach to
amateur construction and over the years
has elevated the standard of the maga-
zine from “Camm’s comic” to a periodi-
cal valued by amateur and professional
alike.

He wasn’t right all the time! 1 re-
member one occasion in 1967 when he
expressed the sentiment that ICs would
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“never catch on with the amateur”. One
only has to analyse the content of the
magazine from that year onwards to
see that he was quick to make up for
this slanderous statement and bring the
excitement and challenge of professional
electronics into the dining room and
kitchen.

I would like to thank him, on behalf
of all readers and contributors, for all
he has done for our hobby and in par-
ticular for all the help, advice and en-
couragement he has given to me person-
ally. It is good to know that he is con-
tinuing with your sister magazine (Every-
day Electronics). You had better “watch
it” because, knowing Fred, he’ll be out
to steal your readership! With all his
energy channelled in that direction your
loss is going to be the gain of all young
people keen to get started on one of the
most exciting, challenging and satisfying
hobbies.

M. Hughes,
Biggin Hill.
Kent.

making sure that no air bubbles are
trapped. The traced design is now cut
around with a very sharp knife (e.g.
a scalpel or craft knife with a scalpel
type blade) and the plastic peeled off in
the areas to be etched.

A wipe with a cloth slightly dampened
with white spirit (to remove any ad-
hesive) and straight into the etching
solution, the plastic film protecting the
copper areas which are to remain. When
the board is etched peel off the plastic
film, wipe with white spirit, then scrub
the board with soap and water to re-
move any residual etching solution.

Although this system sounds time
consuming it has proved itself admirably
on some very complex boards. The
greatest advantage, however, is the
ability to produce professional looking
switch plates, or keyboards for mini
electronic organs, since it is possible to
produce sharp edged ‘“keys” separated
by extremely small gaps.

Roger D Knight,
Sheffield.
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INGENUITY
UNLIMITED

HESE circuits (Figs. 1/2) were orig-

inally designed to monitor two
21W brake lights, but by changing
the value of Rz, it could no doubt
be used to monitor a wide variety of
bulbs. Fig. | is for negative earth
and Fig. 2 for positive earth vehicles.
The monitoring of the brake lights
depends on the potential difference
across the resistor Rz. With a total
brake light power of 42W, and Rz
at 0:22Q2, the p.d. is 0:77V which will
drop to 0-385V with one bulb extin-
guished.

VRI1 is set to compensate for the
0-77 voltage drop and when the p.d.
across Rz drops (i.e. one or both
bulbs are extinguished) a higher volt-
age appears at the non-inverting in-
put for positive earth, and at the in-'*
verting input for negative earth,
which amplified by the op. amp,
drives the base of TRI1 and turns on
the monitor bulb.

A light emitting diode may be
used instead of a bulb and transistor.
however, R4 may need to be changed.
Rz should be chosen to give a suit-
able voltage drop which wil not
greatly affect the brightness of the
bulb being monitored.

Rz is connected directly to the
brake {ight switch, and flying leads
are taken from both sides of Rz to
the appropriate positions on the cir-
cuit board, so no heavy current flows
through the circuit board.

N. R. Garman,
Newhaven,
Sussex.
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e THIS circuit was originally designed _Only one reed is energised at any oriAgi::'I.céiI?cnuitt” i:,’:::""

H for counting turns on a hand time, so only the output from the should be emphasised
operated coil winding machine, and last reed to be activated will coincide that these designs have
automatically subtracting any re- with the output from IC2b. .’;g' b”',‘" proven by us.
moved turns. The circuit is triggered This is detected by either IC2a or sﬁ:}:‘,‘:’;,u:m,‘t:%u;%:
by a magnet sequentially passing 1C2¢c, “setting flip-flop 3 output Why not submit your

2 over two reeds, the order determining either high or low. This is fed to the : idea? Any idea published

% the direction of count. A clock puise up-down inputs of the counter thus & :’é"!ob';i:‘”‘:gd;:;:‘;w:m
will only be delivered after both reeds determining the direction of the A,ﬁc,”g submitted for
have been energised, eliminating any count. The counters are connected publication should con-
miscount due to contact bounce. The for asynchronous operation and :i(::ro"s‘ ;"’ t:"i‘: -2,‘3‘,‘:}.”2"’

: circuit shown in Fig. 1 works as fur?her staggs may be cascaded by with regard ‘to abb?ov'ig:

s follows. taking the ripple through output to tions and circuit symbols.

Energising the reeds momentarily the next stage. Diagrams shouid be on
will set flip-flops 1 and 2. IC2b TR1 and associated components ::rpt:?ti: t’hho":;:i notiing
detects }hat both flip-flops have been set the counter to zero when first Each idea submitted
set, which fires the monostable 1C4. switched on. must be accompanied by
The Q output (pin 1) resets the flip- Philip R. Landau, ! tahtltog:tlgrattr:on to tlho‘oﬂoc':
flops, making them ready to accept Southend-on-Sea, : o,'":e"und:?;i'gn";, w:,:d
furt'her. input pulses, and the Q out- Essex. that it has not been
put (pin 6) clocks the counter. accepted for publication

elsewhere.
3
H maw BEERERREDEEHEE FhitiH Baaws ERBBEN N R E id-4-34
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The most economical,compact
and
convenient

breadboards
onthe
market!

They are the PROTO-BOARD* PB-6 and
PB-100 solderless breadboard kits.

Buy them, and you are only minutes away
from the first circuit.

Contacts are made from non-corrosive
nickel-silver alloy, and are reliable for
more than 10,000 insertions.

Contact resistance is amere 0.4man,
insertion force is typically 3ozs per lead,
and interterminal capacitance is typically
less than 5pF.

The kits are a must for experimental and
development work in digital, audio, RF,
video and beyond.

Resistors, capacitors, transistors, DIP’s,
LED’s, transformers, pots, jumpers and
any other component with leads between
0.015"and 0.032" will fit the contacts.

You can run circuits well beyond the
recommended ambient operating
temperature (100°C) if you wish,
because the plastic used in the
PROTO-BOARD is rated to over 200°C.

The kits come complete with instruction
manual,assembly hardware, binding posts,
non-scratch feet and the appropriate
number of preassembled sockets and
bus strips.

The sooner you order, the sooner you'll
have that first circuit operating.

Ring us (01-8900782) with your Access,
Barclaycard or American Express number
and your order will be in the post that night.
Alternatively,send a cheque, or postal
order (don't send credit cards!) and it

still only takes a few days.

Otherwise ask for our complete catalogue.
Our prices include VAT (8%) and postage.

SR LA LUSRIRL JTSCHITIOs QORFORATION continentol specidities All prices and specifications correct at the
time of going to press.
THE PB-6.630 SOLDERLESS CONTACTS, TAKES UP TO SIX THE PB-100. 760 SOLDERLESS CONTACTS,.
14-PIN DIP'S.OR EQUIVALENT IN LARGER AND SMALLERIC'S. TAKES UP TOTEN Th-PIN DI e C e Sl S R T e ]
FOUR 5WAY BINDING POSTS. 6" x 4" OR EQUIVALENT IN LARGER AND SMALLERIC'S.
ONLY COSTS £10.47. TWO 5-WAY BINDING POSTS. 6" x 4.5 ‘
ONLY COSTS £13.50. !

CONTINENTAL SPECIALTIES CORPORATION (UK) LTD.. SPUR ROAL. NORTH FELTHAM TRADING ESTATE, FELTHAM, MIDDLESEX TW14 0TJ. TELEPHONE: 01-890 0782.
REG IN LONDON: 1303780 VAT NO: 224 8074 71 *“TRADE MARK APPLIED FOR ©CSC (UK) LTD 1977. DEALER ENOUIRIES WELCOME.  TEI EX_88].3669 CSCLTD



SUPERSOUND 13 HI-FI MONO
AMPLIFIER

A superb solid state audio amp-
lifier. Brand new components
throughout. 5 silicon tran-
s1stors  plus 2 power
output transistors In
push-pull.  Fuil wave
rectification Output
approx. 13 watts r.m.s.
into 8 ohms. Frequency
response 12Hz 30KHz
3db. Fullty integrated
pre-amplitier stage with sep-
arate Volume. Bass boost and
Treble cut controls. Suitable for
815 ohm speakers. Input for ceramic or crystal cartridge
Sensitivity approx. 40mV for tull outpul.Supphed ready built and
tested, with knobs, escutcheon panel. inpul and output plugs
Overall size 3in hugh x 6n wide x 7}in deep. AC 200 250V
PRICE £15-00 P. 8 P £1-20

MAINS OPERATED SOLID STATE
AM/FM STEREO TUNER

200.240V  Mains  operated
Soiid State F.M AM Stereo

Tuner Covering MW. AM
540-1605KHz V. H.F FM
88- 108MHz

Built-in Férrite rod aenal for
MW Fult AFC and AGC on
AM and F.M Stereo Beacon
Lamp Indicator Built in Pre-
amps with variable output
voltage adjustable by pre-set
control. Max o/p Voltage 600mVY R.M.S. into 20K. Simuiated Teak
finish cabinet Will match atmost any amphfier Size 8:1n wide x
4in high - $}in deep approx

Limited number only at £28:00 - £1 50P. & P
VYNAIR & REXINE SPEAKERS & CABINET FABRICS

app. 54 In. ‘wide. Our price £2.00 yd. length. P. & P. 50p
per yd. (min. 1 yd.). S.A.E. for samples.

HARVERSONIC SUPERSOUND
10 + 10 STEREO AMPLIFIER KIT

A really first-class Hi-Fi Stereo Ampifier Kit. Uses 14 transistors
including Sliicon Transistors in the first five stages on each
channel resulting in even tower noise level with improved
sensitivity. integrat pre-amp with Bass. Treble and two Volume
controls. Suitable for use with Ceramic or Crystal cartridges Very
simple to madify to suit magnetic cartridge—instructions included
Qutput stage for any speakers trom Bto 15 ohms. Compact design,
all parts supphed including drilled metalwork, high quality ready
drilled printed circuit board with component dentification clearly
marked, smart brushed anodised aluminium front panel with
matching knobs. wire, solder, nuts, bolts—no extras to buy.
Simple step by step mstructions enable any constructor to build an
amplifier 1o be proud of. Brief specification: Power output: 14 watts
A.M.S. per channel into 5 ohms. Frequency response =3dB
12-30,000Hz Sensitivity better than 80mV into 1 M1 Full power
bandwidth- = 3dB 12-15,000Hz Bass boost approx to =12dB
Treble cut approx. to - 16dB. Negative feedback 18dB over main
amp. Power requirements 35V at 1A

Overatl size 12in wide x B8in deep x 2 §in high.

Fully 7 page construction manual and parts list free with

HARVERSONIC MODEL P.A.
TWO ZERO

An advanced sohd state general
purpose mono amplihier suttable
for Public Address system, Disco.
Guitar. Gram.. etc Features 3
individually controtled inputs (each
nput has a separate 2 stage pre-amp.}. Input 1-5mV into 47k
nput 2 5mV into 47k (suinable for use with mic. or guitar etc )
Input 3 100mV nto 1 meg. suitable for gram. tuner or tape etc
Full mixing faciities with full range bass & treble controls. All
nputs plug Nto standard jack sockets on front panel. Qutput
socket on rear of chassis for an 8 ohm or 16 ohm speaker
Output n excess of 20 watts AR.M S Very attractively hnished
purpose busht cabinet made from black vinyl covered steel. with a
brushed anodised aluminium front escutcheon. For ac mains
operation 200/240 vohis Size approx 12;in wide x 5in high x

10/14 WATT HI-FI AMPLIFIER KIT

A stylishly finished monaural ampiifier with an output of 14 watts
from 2 ELB4s 1n push-pull. Super reproduction of both music
and speech, with negligible hum Separate inputs for mike and
gram allow records and announcements to follow each other
Fully shrouded section wound output transformer to match 3150
speaker and 2 independent volume controls. and separate bass
and treble controls are provided giving good litt and cut Valve
Wne-up 2 EL84s, ECC83, EFB6 and €280 rectnfier Simple
instruction booklet 25p ~ S.A.E. (Free with parts). All parts sold
separately. ONLY £13.50 P. & P. £1. 40 Also available ready
built and tested £18.00 P. & P. €1

“POLY PLANAR'® WAFER-TYPE, WIDE
RANGE ELECTRO-DYNAMIC SPEAKER

Size 11}hn - 144in - 1.4in deep Weight 190z Power handiing
20W R M.S (40W peak) Impedance 8 ohm only Response
40Hz-20KHz Can be mounted on ceilings. walls. doors. under
tables. etc.. and used with or wrthout battle. Send S.A.E. for
tull details. Only £8-40 each - P. & P. (one 80p, two £1-10). Now
available in either 8In round version or 4} x 8}in rectangular. 10

7:1n deep

Special introductory price £28-00 ~ £2 50 carriage and
packing

Muliard LP1159 RF-IF module 470 kHz £2:25 - P & P. 20p
Full specitication and connection details supplied

Pye VHF FM Tuner Head covering 88-108 MHz 10 7 MHz IF

earth Supphed pre-aiigned, with full circuit

output 7 BV -
323PF A M

dragram with precision-geared F M gang and 323PF -

Tuning gang onty £3:15 -~ P. & P 35p

STILL AVAILABLE

HA34 3 Valve Audio Amp. 4}w o/p. Ready built and tested £8.50
£1.40P. & P.

Also HSL ‘Four’ Amp. Similar to above but in kit form. £8.00

£1.40P.3 P

watts R.M.S. 60Hz-20KHz £5 25 - P. & P.{one 85p, two 75p.).

SPECIAL OFFER. 6}in long throw, roll surround, ceramic ma
net 8 ohm 10 watt speaker chassis. Specially suitable for Hi %I
£3.9575p P. & P.

2in PLASTIC CONE HF TWEETER 4 ohm,
£3.50 per matched pair + 50p P. & P.

HIGH POWER HI-FI 8 ohm Dome Tweeter. 1in voice coil
net size 3in dla. Suitable for use in up to 50 watt systems.

kit or send 25p pius large S.A.E
AMPLIFIER KIT

(Magnetic iInput components 33p extra)
POWER PACK KIT £5-50 P & P.95p
CABINET £5-50 P. & P 95p
SPECIAL OFFER—only £23-75 if all 3 items

ordered at one time plus £1:25FP. & P

Full after sales service
Also available ready bullt and tested £31:25 P. & P. £1 50

£13-50 P & P.80p

HARVERSONIC STEREO 44

A solid state sterec amphtier chassis. with an output of 3-4 watts
per channe! into 8 ohm speakers. Using the latest high technology
integrated circurt amplifiers with built «n short term thermal
overload protection. All components including rectifier smoathing
capacitor, fuse. tone control. volume controls, 2 pin din speaker
sockets and 5 pin din tape rec /play socket are mounted on the
printed circuit panel Size approx 94in + 2hin % 1in max. depth
Supphed brand new and tested. with knobs, brushed anodised
aluminium 2 way escutchecn {to aliow the amphtier to be mounted
norizontally or vertically) at only £9:00 = 50p P. & P. Mains
transformer with an output of 17V a.c. at 500m A can pe supphed
at €1-50 - 40p P & P i required. Full connmection details
suppled

STEREO DECODER
SiZE2" - 3" - |" ready built. Pre-aligned and tested for 9-16V neg.
earth operation. Can be fitted to almost any FM VHF radio or tuner.
Stereo beacon light can be fitted i required. Full details and
instructions (Inclusive of hints and tips) suppllad £6.00 plus 20p
P. & P. Stereo beacon light if required 40p extr.

Open 9.30-5.30 Monday to
Friday. 9.30-5 Saturday
Closed Wednesday.

Prices and specifications correct
at time of press. Subject to
alteration without notice

(Dept.

HARVERSON

P.E.) 170 HIGH ST,

SURPLUS CO.

A few minutes from South Wimbledon Tube Station

MERTON, LONDON, S.W.19 Tel.:

(Please write clearly)

LTD.

01-540 3985

‘PLEASE NOTE: P. &4 P. CHARGES
QUOTED APPLY TO U.K. ONLY
P. & P. ON OVERSEAS ORDERS
CHARGED EXTRA.

8C212, BC182, BC237, BF197, BC159, ALL 8p eoch. RCA
2015 TO3 POWER TRANSISTOR (SImM TO 2N3055) 3
ACY 8 18p. BF200 20p. MOTOROLA MRD 3051 Pp
TRANSISTORS 35p. N. CHANNEL F.ET.S Si

MOSFETS 50p. M203 DUAL MATCHED PAIR
SINGLE GATE PER F.E.T. 40p. SL301 DUAL #

PREAMP 1.C. £1.30, 7418 o

CHIPS £3.50,400v 15 omp STUD S,CR: 7Sp”500v 600mA

BRIDGE RECS, (Ex -EQUIP -25p. |IN400Z T00v 1A DIODES
05 800 DIOBES

4p 14 p. MERATA 40
DUCERS REC/SENDER £2. 9 PATR SEHT. SiL»
nec 15Ky 25 mA, Toimmx_Smel @Spr /812 12v 1A

PLASTIC V. REGS. 95p. MIN. NIXIES ITT 5870ST 13 x
6mm FIG SIZE 85p— T™HUIES ITT GN/9A 13 x
8mm 65p.-0.2* O €125 RED-+EDE-12p. eoch. MANDA
3mm AED PLAYS SOP. GLASS _R¥ED SWITCHES,
25mm NORM. \QPEN 6p each MEW
MICROPHONES—GRUNITIG. ELECTRET  INSERTS  WITH
BUILT IN F.ET. PREAMP £1.50. CRYSTAL MIKE INSERTS
37mm 50p. ELECTRET CONDENSER MIKES 1KQ IMP. WITH
STD JACK PLUG £2.85. CASSETTE CONDENSER MIKES
WITH 2.5 AND 3.5 JACK PLUGS £2.85. STANDARD
CASSETTE MIKES 200 OHM IMPED. WITH 2.5 AND 3.5 JACK
PLUGS £1.20. P.A. MIKES MOBILE TYPE 50K, THUMB
SWITCH £4.20.

MORSE KEYS—PLASTIC TYPE 95p. HI-SPEED TYPE ALL
METAL £2.25. HI-IMP. PHONES 2K £1.65. AERIAL COAX
SWITCH 3 POSITION, 3 QUTPUTS, 0-30MHz, 150 wotts
MAX. USES 50239 SOCKETS £4.95. LOW PASS IN-LINE
FILTERS, 30MHz CUT OFF, 50 OHM IMP. £3.30. SWR.
METER, 50 OHMS IMP. WITH POWER SCALE £10.50. XTAL
MARKER GEN. 300KHz STEPS TO 60MHz, SUPPLIED WITH
XTAL FOR THIS COVERAGE £7.90.

CRYSTALS 300KHz-HCSU 40p. 4.4IMAT€.1.V. XTALS 45p.
0.1 EDGE CONNECTORS 64 Woy 65p. 32 40p.
RELAYS-—MIN. SEALED RELAYS ALL 4 POLE NGEOVER,
360 (6v DCy 45p. 7000 (24w-DC)-55p. MIN. 220v AC
SEALED RELAY 2 POLE C/O 45p. 240v AC SEALED RELAY
3 POLE C/O 5 AMP CONTACTS 11 PIN BASE 80p. 12 VOLT
4 POLE N.O. REED RELAY 20p.

MOTORS—1.5 TO &v DC MODEL 20p. 115v AC MIN. 3
RP.M. WITH GEARBOX 30p. 240v AC SYNCH. MOTOR
1/5TH R.P.M. 65p. 240v AC SYNCH. MOTOR 1/24TH. R.P.M,
65p.

BOXES—BLACK A.B.S. PLASTIC WITH BRASS INSERTS AND
LID, 75 x 56 x 35mm 40p. 95 x 71 x 35mm 49p. 115 x 95 x
36mm 57p. GREY POTTING BOXES WITH LUGS, 23 x#8%
23mm.11p. 38 x 52 x 25mm 13p. 60 x 80 x 42mm 289,

ORDER ADDRESS:
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PROGRESSIVE RADIO 31 CHEAPSIDE, LIVERPOOL 2. 051-236 0982.

50 mA 75p eoch. 12-0-12y 100mA 95p. 12v 500mA 95p.
35+ 2A AND 2.5v 2A TOROID £2.75 + 35p P & P. 18v 1 omp
RECTIFIED £1.95 + 35p P & P.25v2 omp £1.75p + 35pP &
P. 0-12:15-20-24-30v 1 omp £3.25 + 35p P & P (2 omp
VERSION £4.45 - 35p P & P). 30-0-30v 1A £3.00 + 35p P
& P. 25-0-25v 2A £3.95 « 35p P & P. 100 volt LINE
TRANSFORMER 15 wotts MAX - 0-8-15Q €1.80 + 35p P& P.
1:1 TRIAC XENON PULSE TRANSFORMER 30p. 6MH 3 om
CHOKES 30p. )
SWITCHES—MIN. TOGGLE, SPST 12 x 6 x 9m
12 x 11 x 9mm 60p. DPDT CENTR T xiomm 75p.
APWW SLIDERS 30p. DPDT C/O
P. SPST 10 omp ROCKERS 12p. R.S. SINGLE
POLE C/O PUSH-BUTTONS 45p. ROLLER MICRO SWITCHES
15p. MIN. MICRO SWITCHES 13 x 10 x 4mm 20p. G.P.O.
KEYSWITCH ASSY. 3 SWITCHES 2-3 WAY, 1-2 WAY MULTI-
POLE 35p. MIN. PUSH TO MAKE OR PUSH TO BREAK
SWITCHES 16 x 6mm 15p. PLESSEY WINKLER STUD
SWITCHES 2 BANK, | POLE 30 WAY ADJ. STOP 75p.
DE-SOLDERING TOOLS, PLUNGER TYPE £4.95.
TAPE HEADS—JAP. CASSETTE MONO 90p. CASSETTE
STEREO €3.00. BSR MN1330 } TRACK DUAL IMPEDANCE
REC/PLAYBACK 50p. BSR SRP90 { TRACK STEREO
REC/PLAYBACK £1.95. TD10 ASSEMBLIES TWO HEADS }
TRACK REC/PLAYBACK STAGGERED STEREQ WITH BUILT IN
ERASE PER HEAD £1.20. TAPE HEAD DEMAG 240v AC
£1.9512v 750mA CONTACT COOLED SELBRIDGE RECT.1Sp.
BUZZERS—GPO TYPE 6-12v 30p. 6-12v HOOTERS 50p.
MIN. SOLID STATE BUZZERS 6-9-12 OR 24v | 5MA 75p.
UHF. TV. TRANSISTORISED PUSH BUTTON TUNERS
(NOT VARIC AP}, NEW-ANDBOXED £2.50.
POT.CORES—AD). VINKOR 250-370 MICRO H 20p. 28@ OR..*
500 MiLLI HENRY CORES 10p each. 9
METERS— 1000 TEVEL METERS 75p. STEREQ
TUNING METERS 100uo PER MOVEMENT £2.75. GRUNDIG
BATT. LEVEL METER 1mA 40 x 40mm £1.10. MIN. LEVEL
METER 200ua 25x 15mm 75p. FERRANTI ImA PANEL METER
55 x 70mm £2.95. FERRANTI PANEL METER 100uo 55 x
70mm £3.50. FERRANTI 600v AC METER £3.95.
BOARDS-—G.P.O. BOARD WITH 64, BC107 TYPE
TRANSISTORS, 2 REED, 1 MERCURY RELAY ETC. £2.00.
55p P 8 P. CANNON 50 WAY (GOLD INLAY) PLUGS AND
SOCKETS, MALE OR FEMALE FREE. £1.50 PAIR. 465KHz |.F.
PANELS. 6 LET.s 30p. BOARD WITH 14 12v N.O. REED
RELAYS £2.40. BOARD WITH év C/O REED RELAY £1.20.
AEROSOLS—SERVISOL SWITCH CLEANER + LUBRICANT
Bozs 55p. FREEZER bozs 50p. GEAR CLEANER & TAR
REMOVER l4o1s 85p
SOLENOIDS—240v E, 12y DC H DUTY 75p 240v
AC LARGE 25lbs Puu 4~ TRA ELE3.25 + S0pP & P

POSTAGE 30p UNLESS OTHERWISE SHOWN (EXCESS

COSY. YAT INCLUDED IN ALL PRICES.

=
e X
) O
SEMICONDUCTOR OFFERS ALL FULL SPEC KANSFORMERS—6.0-6v 100mA, 9-0-9v 75mA, 12:0-12v RADIO CIRCUITS

EXPLAINED

by G. J. King Price: £6.00
BEGINNER'S GUIDE TO |INTEGRATED
CIRCUITS by I. R. Sinclair Price: £3.00

RADIO & TELEVISION SERVICING
1976/77 MODELS, by R. N. Wainwright
Price: £9.10

FOUNDATIONS OF WIRELESS & ELEC-

TRONICS by M. G. Scroggie Price: £4.25
T.v. TECHNICIAN'S BENCH MANUAL
by G. R. Wilding Price: £6.00
OP-AMP CIRCUIT DESIGN & APPLI-
CATIONS by J. Carr Price: £4.00
THE CATHODE RAY OSCILLOSCOPE &
ITS USE by G. N. Patchett Price: £3.85
BUILD YOUR OWN WORKING ROBOT
by D. L. Heiserman Price: £3.55
TTLCOOKBOOKbyD. Lancaster  Price: £6.55

HI FI YEAR BOOK 1978 by K. Ellmore

Price: £3.50

110 ELECTRONIC ALARM PROJECTS
FOR THE HOME CONSTRUCTOR by
R. M. Marston Price: £3.25

* ALL PRICES INCLUDE POSTAGE %

THE MODERN BOOK GO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books
19-21 PRAED STREET
LONDON W2 INP
Phone 01-723 4185
Closed Saturday | p.m.
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FEATURING : mom1 Mci4412  UDN-6118A/6128A

BIFET UPGRADE

Until recently, if you needed an op-amp
with a very high input impedance you were
forced to use either a discrete f.e.t. input
stage with a conventional op-amp i.c., or
to use an i.c. which contained an op-amp
chip and an f.e.t. chip already wired to-
gether, such as the NE536. Both solutions
were expensive and involved compromises
on other parameters such as input offset
voltage, and this meant that high input
impedance was something we learned to
do without unless it was absolutely
essential.

Allthis changed with the introduction of
BIFET technology which for the first time
allowed high quality matched junction
f.e.t.s to be integrated on the same chip
with other conventional bi-polar op-amp
components. Since its introduction the
BIFET process has mushroomed in
popularity, and today there are several
BIFET op-amps, with assorted charac-
teristics, tochoose from, all at knock down
prices. One example which caught my
eye because of its immediate practical
applications, is the TLO71 from Texas
Instruments.

The TLO71 is optimised for use in hi-fi
amplifiers, and has the advantage that it
is a plug-in replacement for the 741 types
which have been widely used in the past.
Using the TLO71 to replace 741's in past,
present or future designs, will improve
system noise figures, and gives the advan-
tage of a very high input impedance where
this is useful.

Texas have proved their point about
plug-in replaceakility by upgrading the
performance of their own popular “Texan'’
amplifier with three TL071 devices in place
of the original 741's, a substitution which
required no other component changes,
and which costs very little.

For newer designs Texas offer the
TLO72 dual and the TL074 and TLO75
quads, all of which have identical per-
formance characteristics to the TLO71 but
with higher circuit density.

The TLO71 family are available in 8 or
14 pin plastic dual in line packages, and
operate from standard op-amp supply
rails. For the hi-fi buff, the typical noise

Practical Electronics  March 1978

figure of the TLO71 family is only 18
nanovolts per root Hertz, and when you
consider that a 100 kilohm resistor can
introduce 40 nanovolts per root Hertz,
you can see that these chips are pretty
quiet.

CMVMIOS MODEM

When you want to send binary data to
a distant terminal you have to resort either
to radio or to telephone type lines. In
either case sending your data in the form
of an interrupted voltage or current is not
such a good idea because such a simple
communication link would have no protec-
tion against the inevitable build up of
noise signals.

To prevent the corruption of transmitted
binary data a more sophisticated scheme
must be used, so that 0s and 1s on the
line can be filtered out from all the other
rubbish at the receive end.

One common way to improve matters is
to employ Frequency Shift Keying (F.S.K.)
where the link is modulated with two
different audio tones; one for a logic 1
signal and another for a logic 0 signal.
This system has the advantage that it is
compatible with existing speech com-
munication links such as Post Office
telephone lines, regardless of whether
the links employ wire, multichannel cables,
microwave links, or sateliites.

A further advantage of F.S.K. is that
since audio frequency tones are used to
transmit the data, it is not strictly neces-
sary to make electrical connections to
telephone lines at 2all, signals can be
coupled acoustically by placing a speaker/
microphone combination in intimate con-
tact with a standard telephone handset.

Commercial equipment of this type is
available and all you need to couple your
microprocessor system to any remote
location are a couple of boxes cailed
“Modems’, which will both send and
receive F.S.K. data. Preset Modems are
rather costly and are stuffed full of i.c.s,
filters and discrete components, but this
is all set to change with the introduction
of the Motorola MC14412 ‘“Universal-

Low-Speed-Modem'' chip.

The MC14412 is a CMOS 16 pin dil
package, and yet it contains ali the digital
and analogue circuitry required to transmit
serial binary data as a sine wave F.S.K.
signal, and to turn similar received
signals back into logic levels.

A typical use for this component is as
an interface between the U.A.R.T. output
of a microprocessor system and a wide
variety of communication links, including
acoustic couplers used with standard P.O.
telephones. Data rates of up to 600 bits
per second can be achieved, and trans-
mitted carrier frequencies can be set to
conform to either the U.S. standard or
the European CCITT standard.

Under logic control this device will also
send a special 100Hz tone to disable the
line echo suppressors often used with
long distance telephone systems so that
they cannot corrupt the transmitted data.

The number of extra components
required to complete a working system is
small, the fiming of the MC14412 being set
by means of a IMHz crystal.

FLUORESCENT DISPLAY
DRIVER

If you like the distinctive green charac-
ters produced by those fluorescent
displays often found on pocket calculators,
you may be interested to hear that Sprague
have just introduced a couple of chips to
take care of all the display driving functions
for this type of display. The two devices
coded UDN-6118A and UDN-6128A can
each act as either digit or segment drivers
in a multiplexed display scheme. The
UDN-6118A can be driven from TTL or
5 volt CMOS whereas the UDN-6128A is
intended for use with PMOS or CMOS
circuits operatingfrom 6to 12 volt supplies.

The new devices are housed in 18 pin
plastic packages, and will operate from
supplies of 25 to 85 volts. There are some
very practical fluorescent display panels
now available, and their continued use in
calculators means that they have certainly
not been made obsolete by l.e.d.s so if you
do like them, you can now consider using
them for one of your own pet projects!
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 PATTERTS (@

Copies of Patents can be obtained from :
the Patent Office Sales, St. Mary Cray, Orpington, Kent

(8] 3
$ H it

There is currently much controversy
in the hi-fi world over the relative merits
of “linear phase” or “minimum phase”
loudspeakers. In a linear phase loud-
speaker, there is at least an approxima-
tion to phase coherence over the fre-
quency range covered, so that low
notes and high notes are reproduced in
phase.

One of the first patents on linear
phase systems to appear is BP
1 487 176 from Bang & Olufsen of Den-
mark. The patent covers the ‘filler
driver’* technigue that is now an inte-
gral part of B & O loudspeakers.

Conventionally, a loudspeaker con-
tains at least two transducers, with an
electronic crossover routing high fre-
quency signals to one transducer (the
tweeter) and low frequency signals to
the other (the woofer). If the crossover
action is gradual, involving first order
pass filters only, each transducer must
operate well outside its normal fre-
quency range without. distortion or
break-up. This is difficult to achieve. If
the crossover filters are of higher order
and cut off more sharply, there is a far
greater signal disturbance unless the
transducer transfer functions are cor-
rected by meticulous and expensive
design.

The B & O proposal, which demon-
strations have shown to work well, is
that a third and extra transducer unit
(operating in the range between the
woofer and the tweeter) should be em-
pioyed to fill the acoustic gap left
between the other two, and provide an
overall transfer function which is con-
stant.

Fig. 1 shows how a gap centring on
crossover frequency f, is left between
the curves a and b, representing the
characteristics of the high and low pass
filters of a crossover circuit. Curve ¢
represents the transfer function of the
auxiliary or filler driver, which fills in
the gap.

aoo

Price 95p each

" )
| BP 1487 176
i (Linear Phase System)
Fig. 1
G+ &
R' LI Rz 3 LZ R::
A
6’ 12 5% s b g
Fig. 2

Fig. 2 shows a three-way system,
using three transducers or drivers of
4 ohms each and a crossover frequency
of 2kHz. Woofer 2, tweeter 4, and filler
driver 8 are associated with simple pass
filters based,on components for which
representative values are given in the
patent. It is suggested that adoption of
the invention enables relatively inexpen-
sive transducer units to be used, with
minimal loss of quality, because the
acoustic correction provided by the
auxiliary driver throws far less demand
on the design and performance of the
woofer and tweeter. For a three-way
system (woofer, tweeter and mid-
range unit) filler drivers are used
between each acoustically adjacent
pair.

¥
i

BP 1 487 360—Ito-Patent AG. Method
of automatically orientating and con-
trolling a vehicie. A self-positioning
vehicle, for instance a highly sopbhisti-
cated invalid carriage, which uses
electro-optical distance sensing for long
distances, and electro-acoustic or
electromagnetic sensing for short dis-
tances. Computer evaluation of the long
and short distance sensing enables the
vehicle to position itself in a room and
avoid stairs, etc.

BP 1 485 682—General Electric Co.
Audio amplifier. Details of an i to
provide audio amplification with re-
duced idling current, achieved by a
novel combination of feedback loops.
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By designing and manufacturing in our own Essex factory and
selling direct to YOU the customer, we believe we have produced
just about the best value ever in mixer/control equipment. You
can buy the Disco 2 Unit assembled, tested and ready to connect
up and use at once, or build your own unit using Stirling Sound
Basic Modules. Either way you stand to save — and look at the
advantages you get — sensibly arranged controls (on the built
unit}, proper DJ/PA facilities and RELIABILITY.

B INPUTS — Left deck, right deck, mic. and aux.

B INPUT IMPEDANCE — 47K ohms

B POWER SOURCE — 220-240V. A.C. Mains

B CONTROLS — Mains on-off, master volume, base +15db,

treble + 15db, L and R mixing, L and R motor switches,

@ @
s . AP

- - —
svces

®_®9o Stirling Sound Bisca J[ *

4 CHANNEL MIXER/CONTROL UNIT & POWER SUPPLY

selector switch for P.F.L. (Pre-Fade Listening), headphone
volume, mic, vol., aux. vol,, LED indicators on main and decks
on/off switches.

B HEADPHONE AMPLIFIER — Powerful 2 watts into 8 ohms;
separate vol. contol.

B TERMINATIONS — Five }" jack sockets — 2 input, 2 output,
headphones.

W SIZE - 233" x 33" x 24" max. depth to rear (plus separate
power unit). Panel in matt black with controls sensibly
grouped for easy handling.

Suggested Stirling Sound power amps with heat sinks and
power supply units — 140PH £18. 160PH £22. 1100PH
£26.75.

READY BUILT OR D.1.Y. MODULES

e e o ¢
. MODULES

OR BASIC

Built, tested and guaranteed,

£39.95

POST FREE in U.K. and INC. VAT,

Kit of basic modules less power
pack, pots, 5 jack sockets, and 3
mains switches, but with front
panel

£21.00

POST FREE in U.K. and INC. V.AT.

POWER AMP 60 — 60w. r.m.s./4 ohms, 2 ch. mixer....... £48.00 Complete Disco with Disco 2 console and
READY BU"_T POWER AMP 100 — 100w. r.m.s./4 ohms, 4 ch. mixer . £85.00  Ampower 50 . ... .. . .. _£155.00
100w. SLAVE AMP. . - . PR o o o £50.00 ditto with Disco 2 console & two Ampower 50s .£210.00
. ditto with Disco 2 console & one Ampower 100..........£175.00
Prices inc. VA.T. but NOT cost of carriage, LOUDSPEAKERS A R A
(SOUND—LIGHT UNITS ge/ Disco 25 — 25w. r.m.s. in cabinet, 20" fead .. .. .. .. £23.95 ditto with Disco 2 console & two Ampower 100s .£250.00
SSTL 3/2508 — 3 channels, 250w. each . £22.95 Disco 50 — 50w. rm.s. in cabinet 20’ lead . ... .... £39.95 Carriage in U.K. please add for sst/ unit £1: for power
SSTL 3/10008 - 3 channeis, 1000w. each....... .. £25.95 Disco.100 ~ 100w. r.m.s. in cabinet, 20’ lead . . . . .. £65.95 Amps 40 & 60 £1.50; for power Amp. 100 & 100w slave
Ampower 50 — 50w. amp & speaker in cabinet ....... £60.00 amp disco 25 or 50 £2.00. Ampower 50 and 100: Disco
INTEGRATED POWER AMPS Ampower 100 — 100w. amp & speaker in cabinet........ £80.00 Console, disco 25 or 50 £5.00. Complete discos. £10,

In strongly made metal cases, compiete
POWER AMP 40 - 40w. r.m.s./4 ohms, 2 ch. mixer £43.00

EVERYTHING RIGOROUSLY TESTED AND GUARANTEED

BASIC MODULES

For constructors wishing to build systems to their own
requirements. As their description implies, these modules

will require control knobs, pots in some cases, etc. Each $S.DTM Output control stage Master vol.,
module is supplied assembied on its own PCB. 30d8 variation on both treble and
SSB4 Phase splitter {for two $S.105s bass; 3mV in for 2V out, 18V

in bridge formation} . ..... ... .. £2.75 working voltage. .... £6.75
$8104/2 Two channel mixer stage ...... . £3.75  SSTL3/250 Sound/light, 3 ch., 250w. ea. .. £9.25
$8104/4 Four channel mixer stage.......... £7.000 SSTL3/1000 Sound/light, 3 ch., 1000w. ea. £11.50

POWER AMPS.

Ready assembled on P.C.Bs., tested and guaranteed. Easy
to connect. With instructions. Qutput ratings +1dB.

$8.103 1.C. amp. 3 watts R.M.S. using
20Vv/80 or 14V/40). Input 100mV..  £2.85
§5.103-3 Stereo version of above, 2 1.C.s. £5.00
$8.105 5 watts R.M.S. into 3Q using 13.5V.
Sensitivity — 30mV. THD — 0-3%.
33" x2"x1 £3.95
$8.110 10 watts R.M.S_ into 40) using 24V.
Sensitivity — 60mV. THD ~ 0-3%.
X 28 . £4.65
$§s8.120 20 watts R.M.S. into 40 using 34V.
Sensitivity — 80mV. THD - 0-3%.
33 X2 1" £5.15
§8.125 25 watts R.M.S. into 80 using 50V.

Sensitivity — 140mV. Distortion —
Less than 0-05% into 80 S/N
better than 70dB. ool
$5.140 40 watts R.M.S.into 40 using 45V.
Sensitivity — 300mV. Distortion
typically 0-1%. 5"x 34" x 14"...... £6.50
$.160 64 watts R.M.S. into 40 using 50V.
Sensitivity — 350mV. Distortion
typically 0-1%. 5" x 3} x 13". . £8.50
100 watts R.M.S. into 40 using
70V/2A. Input sensitivity — 500mV.
Distortion at half-power, typically
0:1%.5"x 33" x 1" a £10.50
HS.160 Mutti-finned heatsink for $5.140 or
S$5.160............. 75p
Ditto for $8.1100 ....... £1.50

£7.25

HS.1100

WER SUPPLIES

Every Stirling Sound Power Unit is tested
and guaranteed under working conditions
before despatch. Ali units except $5.312 in-
clude a stabilised low voltage take-off point
(13-15V) for pre-amp, tone control, radio
tuner, etc. Outputs quoted are minimal un-
loaded ratings.

§8.312 12V/1A £6.60
§8.318 18V/1A £6.95
$5.324 24V/1A £7.65
§5.334 34vV/2A £8.75
$5.345 45V/2A £10.75
$5.350 50V/2A £11.75
§5.360 60V/2A £12.75
$8.370 70V/2A £14.75

$8.310/50 Stabilised power supply unit
with variable output from 10V to 50V/2A.
Short circuit protected ................. £17.75

§85.300 Power stabilising unit variable from
10 to 50V/8A for adding to unstabilised
supply units ... £5.50

CONTROL/PRE-AM

B UNIT ONE

Combined stereo pre-amp & active tone control
unit 50mV in for 200mV out 10 16V operation
Bass +15dB; Treble +15dB; Balance control;
Volume control. Ceramic P.U., radio or tape inputs.
WITH FREE CONTROL PANEL FASCIA ....... £9.00

W UNIT TWO

Controls as UNIT ONE but for magnetic cartridge
input. 5mV in for 200mV out. R.I.A.A. corrected.
WITH FREE CONTROL PANEL FASCIA ..... £12.43

B CONTROL PANEL FASCIA
Forabove............ 0005 00000 0ETTa0000 ........50p
W SS.100

Basic active stereo tone control module to provide
+15dB on bass at 30Hz and on treble at
VOKH ZE IR i 3ele el e e le1 ol o

W SS.101 .
Stereo pre-amp suitable for ceramics, tape, radio,
€8Cs1 santostisizsisss N8 i Lo 0 s s Pl o .£2.75
W S$S.102

Stereo pre-amp for mag. pick-ups...... ...£4.45

STIRLING SOUND PRODUCTS ARE
MADE IN OUR OWN ESSEX FACTORY
AND SOLD DIRECT TO YOU. THE
CUSTOMER. SEND NOW FOR YOUR
FREE CATALOGUE SHEETS.

WHEN ORDERING.

All goods sent post free in U.K.
{except certain heavy ready built items) and ALL INCLUDE

V.AT. Prices subject to alteration without notice. E. & O.E.
MAI L OR DER S.AE. with enquiries, please.

Dept. PE3, 37 VANGUARD WAY,
SHOEBURYNESS, ESSEX.
Telephone: (03708) 5543.

SHOP & SHOWROOMS

220-224 West Road, Westcliff-on-Sea,

Stirlin

Please send...................

Telephone: Southend {0702) 351048.

Practical Electronics March 1978

ACCESS OR BARCLAYCARD —JUST LET US KNOW YOUR No

EIEES GERGE ENES G SEED SN NN SN SIS S NS S
To STIRLING SOUND, 37 VANGUARD WAY, SHOEBURYNESS, ESSEX.

._'i
I

527




S
PARCELS SAVE POUNDS
VALVE MA'L ORDER co 7 Huge fuantities of electronic components must be cleared os sppce required. 1000's of copocitors, ;
. resistdrs, transistors. Ex equipment panels etc. covered in voldoble components. No time to sort.
. ¢ Must SN by weight 7 Ibs - £4.95; 14lbs - £7.95; 2 Z £12.00; 56lbs - £20.00; 112 Ibs -
Climax House £0.00. S PACKS
Handy Packs
Fa||8br°°k Road’ London SW16 GED 4 aluminium boxes 128 x 44 x 38 mm ideal for New U H.F. transistor TV tuners 4 pushbutton
£ signal injectors, etc. £1.00 type £2.50
sPEc’AL EXPRESS Selt fluxing enamelled copper wire 18 & 22 Rotary type with slaw mation drive £2.50
MA’L ORDER SERVICE swg on 2 oz reels. 2 for £3.10 Aluminium TV coax plugs. 10 for £1.00
IW& reed switches ideaNor burgior Mimature 5K log pots with s p switch, 4 tor £1.
dfarms, model railw Hordware Pocks each contoining 100's af
3 e items including. BA nuts and balts, Nylan,
tp tp tp tp tp Self-topping, Posidrive, “P" clips. Cable
AA119 0-20 [BCY7Y 0-22 | *MPSUD1  0-32 | *ZTXS50 0-18 | 7403 0-20 clamps, Fuse holders, Spire nuts etc, etc. £1
AAYN 0-13 | BCY72 0-17 [ *MPSUDS  0-40 [ 1N94 0-07 | 7404 0-26 s per pound 100 assorted "P" clips £1.
AAY32 0-15 | BC211 1:50 | *MPSUS8  0-45 | INS16 0-07 | 7405 0-28 [
AAZ13 0-25 | BD115 0-80 | NKT401 2-00 | 1N4OO1 0-08 | 7406 0-55 ? 4
AAZ15 0-31 | BO121 1-80 | NKT403 1-73 | IN4002 0-07 ! 7407 0.5 3,k
AMZV h%|BDiat 100 NEsss. o048 |indose 0.3 | Tams 028 DELUXE FIBRE GLASS PRINTED CIRCUIT ETCHING KITS
AC125 0-30 | 8011 0-51 | OAS 0-75 | 1N40OS 0-13 | 7410 0-20 Includes 150 sq. ins. copper clad #/g board, 1 Ib ferric chloride, 1 dalo etch resist pen. abrosive
AC126 0.28 | BD132 0-54 | OA7 0-55 | 1N4006 0-18 | 7412 0-26 cleaner, 2 mini drill bits, etch tray and insteuctions / only £5.30
Ac127 0-25 | *BD135 0-35 | OA0 0.55 | 1N4007 0-15| 7413 0-45
AC128 0-25 | *BD136 0-38 | OA47 0-14 | IN4009 0-15 { 7416 0-40 150 sq. in tibre glass boord . £2 50 Germowm diodes ideal for crystol sets
Agm 0-20 'gg}gz :-x g:;g g-: %% 0-07 | 7417 0-40 Dolo pen ...occ. oo 0p etc. £1.
ACH41K 0-30 | * . o 1 0-14 | 7420 0-20 1 i . .
A 0% 18013 0-43 | Onet s || e ot iy 1 Ib teeric chloride to mil spec 1.25 5 bs terric ::londe to mil spec 25230
AC142K 0.25 | *BD140 0-47 | OASS 0-30 | 1544 0.08 | 7423 0-35 Miniature mains transformers, fully shrouded. Instruction sheet P
AC176 0-25 | BD144 2:00 | OA90 0-08 | 15920 0-08 | 7425 0-35 240v. in 60-6v ot 100MA. out. Ex. New 200 unmorkeo mixed transistors, lots ot
AC187 0-25 | BD181 1-38 | OA9Y 0-08 | 1S9 0-08 | 7427 0-35 equipment, camplete with mans lead and interesting types including power Send 60p
AC188 0.25 | BD182 1-48 | OAgS 0-08 | 2G301 1.00 | 7428 0-50 e & m B ds on output.  for samples £4.50
ACY17 0-45 | 80237 0.-80 | OA200 0-10 | 2G302 1-00 | 7430 0-20 £1.20 25 New & marked integroted circuits including
ACY18 0-¢5 1 80238 0-05 | 0A202 0-11 | 2G306 1:10 | 7432 0-26 ~ 4% 555, 741 7400, 7490, TBA 800, CD4001
ACY19 0-85 | BOX10 0-75 | OA210 0-75 | 2N404 0-80 | 7433 0-37 nic transceiver units. Eocl comtgns g - g . . CD4001, etc.
ACY20 0-85 | BOX32 2:25 | OA211 0-75 | 2N696 0-25 | 7437 0-42 » smit and recewve transducers ({7 diom) £4.70
ACY21 0-85 | 80OY20 1:42 | OAZ200 0-85 | 2NB97 0-16 [ 7438 0-37 ansistor circuit board, range con BR 101 full spec 5 for £1.00
ACY3 1.25 | BOYSO 0-75 | 0AZ201 0.65 | 2NE98 0-30 | 7440 02 ol cernearn dE o) GIEKE Fe TBA 120A 50p eoch
AD149 0-70 | BF115 0-39 | OAZ206 0-65 | 2N705 0-60 | 7T441AN 0-92 / g Mounted mort aluminum <o, 20 mm anti-surge fuses your selechon 800n.A
AD161 0-75 | BF152 0-25 | OAZ207 0-85 | 2N706 0-12 | 7442 07 S WACTOLEE [ Ealt) GO 03 15A 12 for £1.00
AD162 0.75 | BF153 0-25 | 0C16 1-25 | 2n708 0-21 | 7447AN 1-20 A/7wnhg Brand new and boxed £5.25 d
:F\os o~;: :;:2; :~§ 0C20 z~: gzﬁg‘ o-: 7450 0-20 Semicond uctd! v
Fii4 0 -35 | OC22 2 0-28 | 7459 0-20 ;
AF115 0.25 | BF160 0-30 | oC23 2.75 | 2N1132 0-28 | 7453 0-20 Z/ lngg Tv\"::m:"r,v::vligd’osrilleo.n ond germonium ComponemBurgmlns '
AF116 0-25 | BF167 0-39 | OC24 3.50 | 2N1302 0-37 | 7454 0-20 ; e aC148. BF194, BC183 300 mixed resistors ) & 3 wott £1.50
AF117 0-25 | BF173 0-3 [ oc2s 0-90 | 2N1303 0-37 | 7460 0-20 fransistors including g o . 300 modern mixed cops most types £3.30
AF139 0-40 |BRA77 0-38 | oc26 9-90 | 2N1304 0:45 | 7470 0-35 CrL(ELH b 125 mixed resistors, mostly 1 & 2 watt £1
AF186 1-50 (BF178 0-45 | OC28 2-00 | 2N1305 0-45 | 7472 0-36 200 new & morked tronsistors, including [E3 151075, mastly .
AF239 0-45 | BF179 0-4 [ OCH 2-00 | 2N1306 0-50 | 7473 0-3 2N3055. AC128, BFYSO, BD131, etc. £6.95 100 mixed palyester cops £2.20
AFZ11 2.75 | BF180 0-45 | OC3s 1-50 | 2N1307 0-50 | 7474 0.-40 100 mixed diodes IN4148, etc_£4< 100 mixed modern mimiature ceramic plote
AF212 2.7% | BF181 0-45 | OC36 1-50 | 2N1308 0-80 | 7475 0-59 100 mixed diodes i ) caps, £2.20
ASY26 0.45 | BF162 0-45 | OC41 0-50 | 2N1308 0.60| 7476 0-42 0 mix P .
ASY27 0-50 | BF183 0.45 | OC42 0-50 | 2N1613 0-33 | 7480 - 0-60 b pes £3.30 100 mixed electrolytcs £2.20
ASZ15 1.25 | BFi84 0-3 | OCa3 1-50 | 2N1671 1-50 | 7482 0-85 ridge rechtier 100v 2.5 omp. 4 for E1. 100 mixed wirewounds £2.20
ASZ16 1.25 | BF185 0-37 | OC44 0-50 | 2N1893 0-33 | 7483 1-00 / Brond new ITT 25kv iriplers for Decco 200 printed aircunt resistors £1.00
AS217 1-25 | "BF194 9-12 | OC4s 0-50 | 2N2147 1:40 ) 7484 1-00 Bradford chassis £2.50. 5 for £10. 25 mixed pots & presets £1.00
pror A vk B 1 A
AS221 1-50 | : -85 | oN2218 0-33 .
sz 1R BFer  04s | ocT el S S ot AN - S N S ) E ITEMS. SEND CHEQUE OR POSTAL ORDER
AUY10 1-70 | BF200 0 oCT4 0-78 | 2N 0-35 | 7492 0-60 ER TO SENTINEL SUPPLY, DEPT PE, 149A BROOKMILL ROAD,
BAUS 0.15 | *BF224 020 | OCT5 0-80 | 2N2221 0-22| 7453 0-70 DEPTFORD SE8
BA148 0.15 | “BF244 0.35 | OC76 0-50 | 2N2222 0-25| 7494 0-80 .
BA154 0-10 | BF257 0-37 | OCT7 1-20 | 2N2223 2-75 | 7495 0-80
BA155 0-12 | BF258 0-42 | OC81 0-75 | 2N2368 0-17 | 7496 0-90
BA156 0-13 | BF259 0-45 | OC81Z 1-00 | 2N2369A 0-21| 7497 367
BAWS2 0-08 | *BF336 0-50 | OC82 0-75 | 2N2484 0-21| 74100 178
BAX13 0-07 | "BF337 0-53 | OC83 0-55 | 2N2646 0-50 | 74107 0-45
BAX16 0-07 | “BF338 0-55 | OCs4 0-80 | 2N2904 0-35 | 74109 0-86 . .
BC107 0-12 | BFS21 2:27 | OCi22 1-50 | 2N2905 0-35| 74110 0-57 = 2in x 2in meters 1mA, 500mA,
BG108 0-12 | BFS28 1-38 | OC123 1-58 | 2N2906 0-25| 74111 0-86 SR £3-65.16pP. &P
BC109 0-13 | *BFS61 0-25 | OC139 2-25 | 2N2907 0-21( 74116 1-89 Nttt N . :
*BC113 0-15 | *BFS98 0-25 [ OC140 1-95 | *2N2924 0-15| 74118 0-95 ~ 7
*BC114 0.18 | BFW10 0-90 | OC141 2-25 | *2N2925 0-17| 74119 2.00 P 60 x 45mm meters 50uA, 100pA
*BC115 0.19 | BFWN 0-90 | OC170 075 | +2N2926 0-13| 74120 1-10 \ 500uA and 1mA VU meter, £4-46
“BC116 0-18 | BFX84 0-38 | OC171 0.75 | 2N3053 0-25| 74121 0-45 r Clig L3Rk
+8G117 0.2 | BFX85 0-41 | 5C200 1-00 [ 2n3054 0-50 | 74122 0-60 11pP.&P.
'Bgua :-u g;;g; gg 8%20! 1-: 2N3055 0-65 74123 1-00
*BC125 18 . 202 1-25 | 2N3440 0-60 | 74125 0-80 i
“BC126  0.25 | BFYSO 0-28 | 0C203 1.25 | 2N3aay 0-60 | 74126 0-80 6V BUZZERS. 50mm diameter
©8C135  0-15 [BFYS) 9-28 | OC204 125 | 2N3w2  1-20( 74128 0-60 lin x 34in METER. 30uA, 50ua | 30mmhigh,52p. 15p.P. & P.
“BC136  0-19 | BFY52 0-28 | 6C205 1.75 | 2N3525 0.90| 74132 0-60 H % o B[Ry L[]
“BC137 0-16 | BFY64 0-20 | 0C206 1.75 | 2N3614 1.20{ 7413 0-68 or 100pA, £543. 19p P. & P.
*BC147 0-10 | BFY90 1-32 | oc207 1-25 | *2N3702 0-15 | 74141 0-85
-Bgus Mg gg;g 3: 82:” ug 'zzama 0-15 | 74142 3-00
*BC149 0-1 o 12 .83 | «2N3704 0-15 | 74143 3.00
“BC1S7T  0-12 | BSX2! 0-32 | “R2008B  2-25 | *2N3705  0-15| 74148 300 MICROPHONES FOR MULTI-
-ggss o-‘; SR%/mR ;f: ':%B :-g -zz:ngs 0-14 | 74145 1-00 TAPE RECORDERS METER
*BC159 0-1 19 - -25 | *2N3707 0-18} 74147 2-48 i .
«B8C167 0-13 | *BU205 2.25 | TiCA4 0-36 | *2N3708  0-14] 74148 200 DM228R 200 ohm with 3-5 Model IT1-2
*BC170 0-16 | *BU0S 2-25 | T1C226D  1-30 | *2N3709 0-15 | 74150 1.5 and 2-5mm Jack Plugs £1-30 | 20.000 ochm/volt
*8CIM 0-14 | *BU208 2-50 | T1L209 0-25 | *2N3710 0-14| 74151 0-90 DM229R 50K with 3-5 and £10.38 33p
*BC172 0-13 | BY100 0-45 | ~T1P29A 0-50 | *2N3711 015 74154 2-00 ¢ i 3p
«BC173  0.15 | BY126 0-14 | «TIP0A  0-60 | 2N37TTA 160 | 74155 090 2-5mm Jack Plugs 1-60 | p g p.
ggm 0-19 g;;(g g;’; ;1:3;: 0-62 | 2N3772 1-70 | 74156 0-90 DM18D 200 ohm with 5
178 0-10 o 1 0-75 | 2N3773 2-65| 74157 0-90 in Di .
BC179 0.20 | Series TIP33A 1-00 | +2N3819 0-36 | 74159 2-50 and 3 pin Din Plugs £1-75
*BC182 0.11 | B2Y88 0-13 | T1P3sA 1.20 | ©2N3820  0-46| 74170 2-80 Postage on above microphones
“BC183 0.11 | Series TIPAIA 0-70 | *2N3823 0-80| 74172 5-00 11p .
*BC184 0-12 | CRS1/05  0-45 | T1P42A 0-90 | 2N3866 1-00| 74173 1-78 TRANSFORMERS Primary 240V
*BC212 0-14 | CRS1/40  0-80 | T1P2055 1-00 | *2N3904 0-21| 74174 1.57 6-0-6V 100mA £0-75
*BC213 0.14 | CAS3/05 0-45 | T1P3055 0:50 | *2N3905 0-22{ 74175 1-00
«BC214 sougljonssiopuors it 0-35 | *2N3%06  0-22| 74176 110 d 9-0-9v 75mA £0-75
*BC237 0-17 . *ZS140 0-25 | *2N4058 0-20| 74178 1-65 = 12-0-12v mA o
~BC238 0-12 | GEX66 1:50 | 25170 0-12 | *2N4059 015 74179 1-65 CARDIOID 12 0 12V 30 L)
B8C301 0.45 | GEXS41  1-75 [ «z5178 0-54 | 2N40S0  0-20| 74180 165 DYNAMIC -0-12 100mA £1.05
B8C303 0-60 | GJ3M 0-78 | *zs271 0-22 | *2N4061 017 74190 1-48 MICROPHONE Post on above transformers 30p.
*BC307 0-20 | GJSM 0-75 | *zS278 0-56 | *2N4062 0-18| 74191 1-4 9-0-9V 1A £1.-80
*BC308 0-18 |GMO3T8A  1-50 1 «77x307  0-11 [ =2N4124  0-17] 74192 125
8Ca97 022 | KSWOA  0-40 Zraes 00 | ez 0-17| Taise 1.25 bl Model UD-130 Frequency | 12-0-12V 1A £2-15
*BC328 0-18 -58 1 «27X10 012 [ “2N 0-20 | 74194 1.28 5-0- .
«8C37  g-19 |MJEITO 085 | «ZTx300  0-12 | *2N4288  0-25| 74195 110 : response  50-15.000¢/s. ;0_0_;3¥ 12 gfg
*BC338 0.18 | MJEIN 0-81 | «Z7X301 0-13 | *2N4289 0-25| 74196 120 Impedance Dual 50K and
8CY0 1-00 | MIESZ0 0-85 | «ZTX302  0-17 | *2NS457  0-35 74197 1-00 600 ohms. £8-02. 26p | 63V 13A £1-80
BCY31 1.00 | MJES21 0-75 | »27X303  0-17 | *2N5458  0-35| 74190 2.25 ' . 6-0-6V 11A £2.20
B8CY32 1-00 | MJE2955  1-25 | «77x304  0-19 | *2N5459 0-35| 74199 225 P.&P. 7
8CY33 0-90 | MJE3OSS  0-75 | «77x311  0-12 | 3NI25 1.75] +76013N  1-75 Post on above transformers 45p.
BCYM 0-90 | *MPF102 030 | «77X314  0-20 | 3N141 0-85
BCY9 3-00 | MPFI0S 0% ) -27x500 013 o
% 3B upEis 03 RZIXS0T N TeanRATEC N e 02 ;m:“" All above prices include V.A.T. Send 40p for new fully
BCY43 0-32 | "MPSAOE 025 | .77x503 0.7 |7 o-20|8pin0IL  0-18 iliustrated catalogue, S.A.E. with all enquiries. Special prices
BCYS8 0-23 [ *MPSASS  0-25 | ZTX504  0-20 | 7401 0.20| 4pn DIL  0-15 tor quantit ted on t
B8CY70 018 ZTX531  0-20 | 7402 0-20| 6P DIL 017 quantity quoted on request.
Open daily to callers: Mon.-Fri. 8 a.m.~5 p.m.
Valves, Tubes and Transistors - Closed Saturday|prices correct M D Z I U BAS
Terms C.W.O. only - Tel. 01-677 2424-7 ) L
Quotations for any types not listed S.A.E. when going
Post and Packing 25p per order +8% V.A.T. to press
. .
ltems marked * 123% 158 Bradshawgate - Bolton - Lancs. BL2 1BA
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15-240 WATTS!

The HYS5 is a mono hybrid amplifier ideally suited for all applications. All common

input functions (mag Cartridge. tuner, etc.) are catered for internally. the desired

function is achieved either by a multi-way switch or direct connection to the
Pream Ilfler appropiate pins. The internal volume and tone circuits merely require connecting

p to external potentiometers (not included). The HYS is compatible with all I.L.P.

power amplifiers and power supplies. To ease construction and mounting a P.C.

connector is supplied with each pre-amplifier.

FEATURES: complete pre-amplifier in single pack multi-function equalisation. low noise. low

distortion. high overload. two simply combined for stereo

APPLICATIONS: hi-fi, mixers, disco, guitar and organ. public address

SPECIFICATION: Inputs-magnetic pick-up 3mV. ceramic pick-up 30mV. tuner 100mV. microphone

10mV. auxiliary 3-100mV. input impedance 47k} at 1kHz Outputs—tape 100mV: main output 500mV

R.M.S Active Tone Controls—treble =12dB at 10kHz. bass = 1208 at 100Hz. Distortion—0 1%

at 1kHz. signal/noise ratio 6808. Overload—38dB on magnetic pick-up. Supply Voltage— = 16-50V

Price £5:22 + 65p VAT. P. & P. free

HYS mounting board B.1. 48p + 6p VAT. P. & P. free

The HY30 is an exciting New kit from I.L.P. it features a virtually indestructible
1.C. with short circuit and thermal protection. The kit consists of: I.C.. heatsink,
P.C. board, 4 resistors, 6 capacitors, mounting kit, together with easy to follow
15W into 8()_ construction and operating instructions. This amplifier is ideally 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 protection. easy to build
APPLICATIONS: updating audio equipment. guitar practice amplifier. test amplifier. audio oscillator
SPECIFICATION: Output Power—15W A M S into 8N Distortion—0 1% at 15W Input Sensitivity—
500mV Frequency Response— 10Hz-16kHz —3dB

Price £5-22 + 65p VAT. P. & P. free

The HYS0 leads I.L.P.s total integration approach to power amplifier design.
H Y5 0 The amplifier features an integral heatsink together with the simplicity of no external
components. During the past three years the amplifier has been refined to the extent
25W into 8(). that it must be one of the most reliable and robust High Fidelity modules in the World.

FEATURES: Iow distortion integral heatsink only five connections 7 amp output transistors no
external components

APPLICATIONS: medium power hi-fi systems. low power disco. guitar amplifier.

SPECIFICATION: Input Sensitivity—500mV OQutput Power—25W R.M S. into 81 Load Impedance—
4-1601 Distortion—0 04% at 25W at 1kHz Signal Noise Ratio—75dB. Frequency Response— 10Hz-
45kHz ~ 3dB Supply Voltage— =25V Size—105 x 50 x 25mm

Price £6-82 + 85p VAT. P. & P free

The HY120 is the baby of {.L.P. s new high power range. designed to meet the most

exacting requirements including load line and thermal protection this amplifier sets
a new standard in modular design.

60W H t 8(). FEATURES: very low distortion. integral heatsink load line protection. thermal protection five

II"I 0 connections. no external components

APPLICATIONS: hi-fi high quality disco. public address monitor amplifier. guitar and organ
SPECIFICATION: Input Sensitivity—500mV Output Power §0W R M.S. into 811 Load Impedance-—
4-18N. Distortion—0 04% at 60W at 1kHz Signal Noise Ratio-—90dB Frequency Response-—10Hz-
45kHz - 3dB Supply Voltage— =35V Size—114 x 50 x 85mm

Price £15-84 + £1-27 VAT. P. & P. free .

The HY200 (now improved to give an output of 120 watts) has been designed to
H Y200 stand the most rugged conditions such as disco or group while stitl retaining true
hi-fi performance.
FEATURES: thermal shutdown very low distortion load line protection integral heatsink no external

120W into 8()  components

APPLICATIONS: hi-fi disco. monitor. power slave. industrial. public address

SPECIFICATION: Input Sensitivity—500mV. Qutput Power—120W R M.S into 81 Load Impedance—
4-16N Distortion—0-05% at 100W at 1kHz Signal Noise Ratio—96dB Frequency Response— 10Hz-
45kHz - 3d8. Supply Voltage— = 45V. Size—114 x 50 x 85mm

Price £23:32 + £1-87 VAT. P. &4 P, free

The HY400 is 1.L.P s Big Daddy of the range producing 240W into 411’ It has been
H 4 designed for high power disco or public address applications. if the amplifier 1s to

be used at continuous high power levels a cooling fan is recommended The amplifier
240W into 40 includes all the qualities of the rest of the family to lead the market as a true high

power hi-fidelity power module.

FEATURES: thermal shutdown very low distortion. load line protection. no externat components

APPLICATIONS: public address. disco. power slave industrial

SPECIFICATION: Qutput Power—240W R.M S into 41 Load Impedance—4-1611 Distortion—0 1%

at 240W at 1kHz Signal'Noise Ratio-—94dB. Frequency Response—10Hz-45kHz —-3dB Supply Voltage

— = 45V Input Sensitivity—500mV Size— 114 x 100 ~ 85mm

Price £32-17 + £2-75 VAT. P. & P. free

POWER SUPPLIES: PSU3S—suitable for two HY30s £5-22 + 65p VAT. P. & P. free. P8US0-—suitable for two HY50s £6-82 +
85p VAT. P. & P. free. P8UTO—suitable for two HY120s £13-75 + 1 10 VAT. P & P. free. PSUS0—suitable for one HY200
£12-65 + £1-01 VAT. P. & P. free. P8U1B0—suitable for two HY200s or one HY400 £23-10 + £1-85 VAT. P. & P. free.

I.L.P. Electronics Ltd., Crossland House, Nackington, Canterbury, Kent CT4 7AD

TWO YEARS’' GUARANTEE ON ALL OUR PRODUCTS
PIEASE SUPPIY - - oo oottt

I'L'P' EleCtronlcs Ltd Total PUrChase PriCe .. .. ..ottt e
| Enclose: Cheque O Postal Orders O Money Order O

CfOSSla nd House, Please debit my Access account 0 Barclaycard account O
NaCkington, Canterbury CACCOUNE MUMDEE -« o o et e e e

Kent CT4 7AD Nameand Address . ... R
Tel (0227) 63218 o

Registered office No 1032630 Slg nature. . ... ...
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A B ELECTRONICS (London) Ltd.
NASCOM |
Microcomputer for the Hobbyist

HARDWARE FEATURES:

SUPPLIED IN KIT FORM FOR SELF-ASSEMBLY.

FULL DOCUMENTATION SUPPLIED.

INCLUDES PRINTED CIRCUIT BOARD.

FULL KEYBOARD INCLUDED.

INTERFACES TO KEYBOARD, CASSETTE RECORDER & T.V.

2K x 8 RAM

1K x 8 EPROM MONITOR PROGRAM

POWERFUL Z80 CPU.

16 LINE x 48 CHARACTER DISPLAY INTERFACE TO STANDARD, UNMODIFIED T.V. SET.
ON BOARD EXPANSION FACILITY FOR ADDITIONAL 16 LINES I/0.
TOTAL EXPANSION TO 64K x 8 MEMORY.

TOTAL EXPANSION TO 256 INPUT PORTS AND 256 OUTPUT PORTS.

SOFTWARE FEATURES:

% 1Kx 8 ‘NASBUG' PROGRAM IN EPROM.

# PROVIDES 8 BASIC OPERATOR COMMANDS INCLUDING SINGLE STEP.

%« EXPANDABLE SOFTWARE SYSTEM VIA ADDITIONAL USER PROGRAMS IN RAM OR EPROM.

COST £197.50 PLUS 8% VAT
“ Phone or write for details to:

m 92 BROADSTREET, CHESHAM, BUCKS.
TELEPHONE: (02405) 75154.

NEW! AMERICAN TYPE CRADLE i
TELEPHONE AMPLIFIER .
S @ =

£14-95
+VAT £1.20
Latest transistorised Telephone Amplifier with
detached plug-in speaker. Placing the receiver on to
the cradle activates a S\l:/itlah for mehcdi;:‘le lwclaway
conversation without holding the handset. Many ?
people can listen at a time. Increase efficiency in | Phk Rendy for use. REniean)
office, shop. workshop. Perfect for “conference™ | cCrymal clear com-
calls: leaves the user's hands free to make notes, mmhewmfm room topr:: 3'75
N i aiti aves U i . mains
u)nsull files. No long waiting, gves time with Iopg t’m g'ldmm T
distance calls. On/off switch, volume. Conversation | oo m""“m""'l o oy
recording model at £16:95 + VAT £1:36. P. & P. 89p. | surgery and in homes. P. & P. 99p.
10-day price rct’undguuranlcc on all items.

WEST LONDON DIRECT SUPPLIES (PE3)
169 KENSINGTON HIGH STREET, LONDON W8 6SN

e b xb o xx

Fita
new tape head
and transform the

performance of
ONLY BNANIESE, QUALITY

£29.99 recorder REEOJREED
AND CASSETTE TAPE HEADS

Please enciose
20p P&P with order

Full Catalogue 25p

B24—RP stereo cassatte glass/ferrite record/plsyback £9.84
B12—01 mono cass. plsybk. £1.60 B24—01 stereo cass. playbk. £2.80
A28--05 stereo 8tk cartridge £1.80 E12—09 stereo/mono cass. erase £1.80

5/7 Church St, Crewkerne, Som. Tel. (0460) 74321

Tel: 01-937 5548 \
All prices include V.A.T. Carriage & packing add 25p {(U.K.}. * NEW =» FULLY GUARANTEED COMPONENTS »
Add extra for overseas. CWO. only. Discounts over £5 less 5%, A s K FULL SPEC SEMICONDUCTORS =* QUANTITY
over €10 less 10%, over £25 less 15%, over £50 less 20%. — DISCOUNTS » SEND S.A.E. FOR COMPLETE LIST »
BEAD TANTALIUM ELECTROLYTICS
1.2 33 .47 .68 14F 35V atlvatues | 16y 28V sov 63V 92 GODSTONE ROAD o z’?x;gz ;g 22':“‘1;%'; :‘: gu;!gg :: ELECTROLYTIC
11p; 22 33 47 6BuF 35V all |4 WHYTELEAFE SURREY CR3 OEB y NS : BAK
valuss 12p; 10uF 26V 2240F 18V both | ) 04ip O05p 05;p 06p ZTXA50 .20 [2N1613 -21 | 2N5136 18 | 1ib. in weight.
,..m,::;n,,; |ovu:;nufe.av 15 04ip 05p 05ip 06p | AC128 .14 [ 8c212 a2 | Bsxie a8 | ocas 88 | ZTx502 .20 |2N2219 .20 |2N5142 a8 Wolmm
66 and 100uF IV all valuesiBp; 47uF |22  043p O5p OSlp O06p | ADI61  pe.80 | BC212L a2 | esxat .20 | 0C36 98 | ZTx504 .28 | 2N2221 A7 | 2Ns4s8 28 | 50 capecitors.
16V 20p; 100uF 10V 48p 2?7* ziv g-'sip oogin gn AD162  pe.00 ﬂglg n :3;%3 -38 gg;l .26 ,%530 %: 2N2222 8 T ETIES Mixed velues of
3 p 05;p 06p | BAX13 04 | BC213L 1 14 865 2N2222A .20 citances and
CARBON FILM RESISTORS 68 05p 05p O6p 07p | BAX1E 08 | BC21 13 | Byx3s-150 .08 | TI(3) 170 | 1N918 07 | 2N2368 120 (25 Amp Cathode u",',w
iWatl 10 10MO  E12 Senes 1p | 10 05p 06p 07p 09p | BC10? 088 | BC214L 3 | c106D 80 | TIL33 1.70 | 1N4001 08 | 2N2369 22 [case Press fit type | £9.26 PER PAK
each 9p for 10 of any one value |22 06p 07p 09p 13p | BC1078  .088 | 8C2818 A8 | mMeaoc a2 | nian 1.00 | 1N4OO2  .088 | 2n2846 a2 SOV 32
75p for 100 ol any one value 33 07p 08(p 10p 15p | 8CI108 088 | BCS48 12 | MJE3SO 85 | TIP29A 48 | 1N4003 06 | 2N2904 20| 100V £0
a7 08p 10p 12p 19p | BC109 .09 | BCva2 .28 | muEa”Y .66 | TiP298 50 | 1IN40O4 078 | 2N2304A 22| 200V -50
1.C. SOCKETS 0 68 0% 12p 18p 23p | BC142 .26 | BCY70 A7 | MIES21 .80 | TiP29C .80 | 1N4005 .09 | 2N2306 18 [ 400V 62| mixeo
8 pin 1p S o || 16D 10p 13p 18p 26p | BC143 28 | BCY71 18 [ MUE2955 .82 | TIP30A 52 | 1N4008  .095 | 2N3053 17 [ 600V -75| caPACITOR
140 12p b o o | 150 11p 1Sp 20p 28p | BC147 .08 | BCY?72 .16 | MJE30S5 .85 | TIP3OB .88 | 1N4007 10 | 2N3084 42 | 1000V 1.00  paK
16 pin 13p - 2(;’ zo: 220 12p 16p 22p 32p | BC148 .09 | BO131 40 | MPF102 .38 | TIP30C 65 | 1N4148 06 | 2N3055 42 |35A 30V Anode casdl 50 cepacitors.
18oin e | o 200 200 | 330 1ap 18p 26p 36p | BC149 08 | BO132 41 | MPSS172 14 | TIP31A B0 | 1NS400 A3 | 2N3440 80 (Pressfittype 18| piioq uaiues of
22pin  38p Yello P 20p | 430 16p 20p 29p 40p | BCIST 10 | 80133 80 | Mpses22 .20 | TIP31B 8 | 1N5402 a6 | 2nar02 03 | 40A 100V Stud .70 ,ya0ee and
24 pin 40p [LEDclp  4p 680 18p 24p 35p 48p | BC1S8 A1 | 8D139 .46 | MPSA-06 .22 | TIPAIC 84 | 1544 .06 | 2n3704 07 | SteteAnode/Cathode | cangcitances.
ig pin ;10 1000 20p 29p atp 8C159 A1 | Bo140 48 | MPSA-13 24 | TIP32A 88 | 15020 A1 | 2naros 07 Assorted potyester.
pin Op SChRs 2200 24p 38p 60p 8C1M 10 | BF241 .28 | MPSA-56 .22 | TIP32B 81 [ 15920 08 | 2N3706 08 | BRIDGE polystyrens,
400mW ZENER | 1Amp 200V, 30p | 4700  39p S2p BSp BC1728 .11 | 8F258 24 | MPSU-01 .38 | TIP32C .70 | 15921 .07 [ 2n3707 08 | RECTIFIERS coramic,
DIODES 4Amp 200V 40p 8C177 .18° | BFXB5 23 [ MPSU-51 .38 | TIP41A 87 | 15922 08 | 2n3710 07 tAmp 100V .28( polycarbonats,
2 Tv-33V 4Amp 400V SOp | POLYESTER 100V Radial lead | BC162 .11 | 8FX88 .23 | OA4? .08 | TIP41B .20 | 18923 .09 [ 2837717 2.20| €Amp 100V 72 mica, slectrolytic,
9p vach 7amp 100y S0p | 00! 0012 0015 0018 0022 | gCi@2L 1 | BFxe? 22 | 0A79 .08 | TIPAIC 82 | 15951 210 | 2N3773 3.0 _8Amp 200V etc.
80p tor 10 Jany| 7ampacov esp | 0027 0033 0039 0047 0056 | BC183 a1 | 8Fxes 22 | 081 .08 | TIPA2A .76 | 122778 .26 | 283819 .20 (25 Amp 100V uo £1.00 PER PAK
€3.5010r SC {Mix| 10Amp 200v 80p | 0068 0082 01 -045 012 015 [ gC1B3L A1 | 8FY50 .18 | 0A80 07 | TIPa28 .80 | 2N438 .50 | 2N3904 12
£6.25 tor 100 16Amp 100V 75p 018 022 -05 027 033 039 | gC184 1 | BFYS51 .18 | 0A91 075 | TIPA2C .90 | 2N896 .18 | 2N3305 a2 FULL LIST OF LINEARS,
047 .055 056 068 -07 082 | pcig4lL 11 | BFYS2 .18 | 0A202  .088 | TIPIOSS .80 | 2NB897 A8 | 2N3908 12| CMOS. 7400 TTL & BOOKS
1 WATT ZENER OIOOES 1 12 15 -07% 18 22 27 -09 | BC187 .18 | BR10O .28 | oc2o 1.80 | TIS43 30 | 2N706 .20 | 2N4OSB 12 AVAILABLE
3.3v-100V 18p | 3310 39 .11 47 12 8C208 A2 | 8ava9 .48 | ocas 98| zTer B0 | 2N929 20 | 2N4062 12
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TUNEIN 70 THE WORLD

Plays
Greensleeves

God Save the Queen

Rule Britanmia®

Land of Hope and Glory

Oh Come Al Ye Faithtul
Oranges and Lemons
Westminster Chimes”
Sailor's Hornpipe
Beethoven's "Fate Knocking

Cook House Door

The Stars & Stripes
Beethoven's Ode to Juy
Wilham Tell Qverture
Sotdier's Chorus
Twinkle, Twinkle Little Star
Great Gate of Kiev
Murytand

Deutschland uber Alle:

The Marsetilarse Buc

Mozart Colonel Bogie
Wedding March The Loratiie

‘These tunes play longer it the push button is kept pressed

® Handsome purpose built ABS cabinet

@® Easytobuild andinstall

® Uses Texas Instruments TMS1000 microcomputer
® Absolutely all parts supplied including |.C. socket
©® Ready drilled and legended PCB included

® Comprehensive kit manual with full circuit details
@ No previous microcomputer experience necessary

@ All programming permanently retained ison chip ROM

® Can be builtinabout 3 hours!
® Runsoff 2 PP3typebatteries.
® Fully Guaranteed

The Chroma-Chime s the world's first electronic musical
door chime which uses a pre-programmed microcomputer
chip to generate tunes. Instead of boring old buzzes, dings or
dongs, the Chroma-Chime will play one of its 24 well known
tunes from its memory using its tiny ‘brain’ to all the music
synthesizing! Since everything is done by precise mathe-
matics, it cannot play the notes out of tune.

The unit has comprehensive built-in controls so that you
can not only select the ‘tune of the day’but the volume,
tempo and envelope decay rate to change the sound
according to taste.

Not only visitors to the frontdoor wiltbeamazed, if you
like you can connect an additional push button for a back
door which plays a different tune!

This kit has been carefully prepared so that practically
anyone capable of neat soldering will have complete succels
in building it. The kit manual contains step by step construc-
tional details togetherwith a fault finding guide, circuit
description, installation details and operational instructions
all well illustrated with numerous figures and diagrams.

The CHROMA-CHIME is exclusively designed by

CHROMATRONICS

River Way, Harlow, Essex.
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Lomplere (hrams-~Ghime
LY inclotes PRLL+VAT

* A gneat iutroduction to the fascinating
warld of microcomputers.

* Saue pounds on warmal retad price

L 3 ¥ ¥ I X X1 B Q. .} ]

ToCHROMATRONICS, River Way, Harlow, Essex, U K.

-

Please send DChroma Chime Kits at £18-00 each
including VAT and post and packing

PLEASE USE BLOCK CAPITALS

Name
Address

| enclose cheque/PO value £
or debit my ACCESS/BARCLAYCARD account No.

(TITTTITTIITTIT Ty

Signature I

N.B. The CHROMA-CHIME is also available, fully I
assembled, price £24-95 inc VAT and postand packing.

PE 378
. £ 1 1 Bk .3 I 1 X I}

ey F 7 B _¥§ ¥ R oo--R )



GREENWELD

443 Millbrook Road Southampton
SO1 0HX Tel(0703) 772501

BUY A COMPLETE
RANGE OF COM-
PONENTS AND
THESE PACKS
WILL HELP YOU

« SAVE ON TIME - No dalays in
waiting for parts to come or
shops to open!

* SAVE ON MONEY - Bulk buying
means lowest prices - just com-
pare with others!

* HAVE THE RIGHT PART -'No
guesswork or substitution
necessary!

ALL PACKS CONTAIN FULL SPEC.
BRAND NEW, MARKED DEVICES -
SENT BY RETURN OF POST. VAT
INCI USIVF PRICFS
K001 50V ceramic plate capacitors,
5%. 10 ot each value 22pF to 100pF.
Total 210, £3.35
K002 Extended range. 22pF to 0-1u4F.
330 values £4.90
K003 Polyester capacitors. 10 each
of these values: 0-01, 0-015, 0.022,
0-033. 0-047. 0-068, 0-1, 0-15, 0-22,
0-33, 0-47uF. 110 altogether for £4.75
K004 Mylar capacitors, min 100V
type. 10 each all values from 1000pF
to 10.000pF. Total 130 for £3.75
K005 Polystyrene capacitors. 10
each value from 10pF to 10,000pF.
E12 series 5% 160V. Total 370 for
£12.30
K006 Tantalum bead capacitors. 10
each ot the following: 0-1, 0-15, 0-22,
0-33, 047, 0.68, 1, 2.2, 3.3, 4.7, 6-8,
all 35V; 10/25 15/16 22/16 33/10
47/6 100/3. Total 170 tants for £14.20
K007 Electrolytic capacitors 25V
working, small physical stze. 10 each
of these popular values: 1, 2.2, 4.7,
10, 22, 47, 100uF. Totali 70 tor £3.50
K008 Extended range, as above, also
ncluding 220, 470 and 1000uF. Total
100 for £5.90
K021 Miniature carbon film 5% re-
sistors, CR25 or similar. 10 of each
value from 10R to 1M. E12 series.
Total 610 resistors, £6.00
K022 Extended range, total 850
resistors from 1R to 10M £8.30
K041 Zener diodes. 400mW 5%.
BZY88 etc. 10 of each value from 27V
to 36V, E24 series. Total 280 for
£15.30
K042 As above but 5 of each value
£8.70

PC ETCHING KIT MK 1t
Now contains (200 sg. ins. copper
clad board, 1lb. Ferric Chloride,
DALO etch-resist pen, abrasive
cleaner. two miniature drill bits,
etching dish and instructions. £4.15.

FERRIC CHLORIDE
Anhydrous technical quality in 1ib
double seafted packs. 1lb £1.00; 3lb
£2.18; 10Ib £5.60; 100ib £39.00

SIRENS
Work oft 4 x HP7 batteries, emit very
loud noise. Overall size 110 x 75 x
60mm. Use as Burglar Alarm in car,
house, workshop etc. ONLY £1.95.

VERO OFFCUTS
Pack A. All 0-1"; Pack B, All 0.15";
Pack C. Mixed; Pack D, All 0-1" plain
Each pack contains 7 or 8 pieces with
a total area of 100 sq in. Each pack s
£1.50. Aiso avsilable by weight. 1lb
£4.20, 10ib £32.50.
17 x 33" strips: 0-1" 2,20, 10 for £15;
0-15" £1.96; 0-1” plain £1.83.

TEXAS 741
8 PIN DIL
FULL SPEC.
100 off £19.50

25 off £5.50<

TRANSFORMERS
Special - 12V 8A for only £4.00. 6-0-
6V 100mA 85p; 9-0-9v 75mA 85p;
12-0-12V 50mA 85p; 100mA 95p; 12-
0-12V 1A £2.90; 20-0-20V 2A £4.70;
20V 2.75A £4.

VERO PLASTIC BOXES
Professional quality, two tone grey
polystyrene with threaded inserts for
mourniting PC Boards.

Type

2518 120 x 65 x 40mm £2.24
2520150 x 80 x 50mm £2.68
2522 188 x 110 x 60mm £3.72
Sloplng tront versions:

2523 220 x 174 x 100/52mm  £6.90

1798 171 x 121 x 75/37.5mm £4.65
Gen. purpose plastic potting box 71
x 49 x 24. In black or white 40p.
Hand controller box, shaped for ease
of use in the hand, 94 x 61 x 23mm
64p. ‘
S-DECS & T-DECS
S-DEC Breadboard
T-DEC Breadboard

RELAYS AND SOLENOiDS
Oper construction relay with 2 10A
c/o contacts, coll rated 24V AC, but
works well or 6V DC 60p

240V AC enclosed, 11 pin plug in
base. 3 10A c/o coritacts, £1.20

240V AC opern, 2 15A c/o cornlacts
£1.50

Soleroid, rated 43V DC, but work on
24V. 10mm push or pull action.
Single hole fixing. Size 27 18
15mm. Made by Varley. Only 40p.

1977/8 CATALOGUE NOW AVAIL-
ABLE- MUCH BIGGER AND
BETTER, WITH 50p DISCOUNT
VOUCHERS. ONLY 30p plus 15p
POST.

WIRE AND FLEX
Flex pack - 5m ot 5 diff,colours, thick
or thin. 25m tor 30p. way
(14/0076) cable with braided overall |
screen and PVC sheath 40p/m.
POWER PACK
Wood grained metal case 90 x 80 x
75mm coritaning mairs transformer-

giving 6V at Z00mA, >.¢o-ax sockets, ™
PC Qoard with 1 tuseholder R's Cs
etc. Orly £1, )

EDGE CONNECTORS
Special purcnase of these 0 1 pitch
double-sided gold plated coririectors
enables us to offer them at less than
jrd therr onginal list price! 18 way
41p 21 way 47p 32 wav 72p 40 way

90p 43way 97p 49way 11—, /4
ELTS

As used or space labs etc . these tiny
cells give 50,,A at 0 5V in sunhght.
Ideal for powenng smaii C-MOS
projects etc. Can be banked for
greater power outpu* Size 19
6.5mm. 3 for £1; 10 for £3; 25 for £7;
100 for £25.

CALCULATOR CHIP
Type C500 by Gl - 8 digit 4 function
+ constant. Multiplexed for simple
keyboard interfacing. Supplied with
comprehensive data and 24 pin IC
socket. Only £1.50.

DARLINGTONCOMP.PAIR

Motorola type BDE9SA and BDS96!§

45V 8A 70W - gain 750 @ 4A PNP-
NPN pair. Only £1.50.

MISCELLANEOQUS IC’s
AII supplied with data.

reg. £1.50.
£2.25

timer

Voltage

99 ca:
MC1469R
ZN1034E  Precision
LM1303 Dual stereo preamp £1.40.

733 Ditf. video amp £1.20. LM301
Op amp 40p. ITT3262x2& 2x 3i/p

ual 128 bit static shift reg. £1.50

Our retail shops at 21 Deptiord
Broadway, London, SE8 (01-692
2009) and 38 Lower Addiscombe
Road, Croydon (01-688 2950) stock
some of the advertised goods for
personal callers only. Ring lhem for
details.

All prices quoted include VAT and
UK/BFPO postage. Most orders des-
patched on day of receipt. SAE with
enguines please. MINIMUM ORDER
VALUE £1. Official orders accepted
from schools. etc. (Minimum invoice
charge £5). Export/whoiesale
enguiries welcome. Wholesale list
now available for bona-fide traders.
Surplus components always wanted.

TTL nand gate. 10 for €1. SLD2128<‘

l

532

TV GAMES IN FULL COLOUR
AY-3-8500 €£5-95. AY-3-
8550 £9-95. AY-3-8600
£13-95. 4.43 MHz crystals
£1-95. Black and white TV
ames kits:~ standard model
10-50. Economy model £5-95. Colour TV
ames kits:— standard £17-95. Economy
13-45. Colour generator kit adds cotour to
most black and white games £ 7-50. Rifle kit
£4-95. Send sae for giant free data lgaflet.

NEW COMPONENT SERVICE
resistors 5% carbon £12 10 to 10M.
13 1W 3p. uu( pots submmuatureO?W
0(04M7 p. potentiometers }\W 4K7 to
2M2 log or lin. Single 30p. Dual 95p.
polystyrene capacitors E12 63V 22pf to
8200pf 319 cararmc capacitors 50V E6
22pf (o 7000pf. 3p. mylar capacitors
100V .0 002, .005mf 4p. .01, .02, .025
43p. polyu(ar capacitors 250V E6 .01 to
Amf §3p. .15, .22, 33m 7p. .47 11p.
-Iactrolvtlcs S0V 47, 2mf 5p. 25V 5,
10mf 5p. 18V 22, 33, 47ml 6p. 100mf 7p.
220, 330 9p. 470 11p. 1000mf 18p. zener
diodes 400 mW £24 3V3 to 33V 81p.

MAINS TRANSFORMERS

6-0-6V 100ma 94p. 9-0-9V 75ma 94p. 12-

0- 1%\9/ 50r(\;1a694p 13V JA £1-10. 63V 1A
V 1 b

99. 12-0-12v
79, 30030V1A[3 59 20V2{-AEI -99.9-
0-9V 2A £2-60.

'PRINTED CIRCUIT MATERIALS

PC etching kits:~ economy £1-70. standard
£3-82 50 sq ins pcb 40p. 1 ib FeCl £1-05.
Etch resist_pens:- economy type 45p. Dalo
type 83p. Small drill bit 20p. Laminate cutter
75p. Etching dish 68p.

£3-98. u-DeCA £3-97.

u-DeCB £6-67. 16 dil

adaptors:— plain 99p.

with socket £ 1-91. New

Cambridge scientific programmable
calculator £13-95. prog library £4-95. mains
adaptor £3-20. cambridge scientific £8-45.
oxford scientific £10-60. enterprise £8-95.
BI-PAK AUDIO MOODULES

S450 tuner £21-95. AL60 £4-86. PA100
£14-95. MK60 audio kit £36-45. Stereo 30
£17-95. SPMB0 £3-75. BMT80 £5-95.

S-OECS ANO T-DECS*

S§-DeC £2-23. T-DeC

S-de-kit £4.95. b

SINCLAIR PRODUCTS"

president £16-95. PDM35 digital multimeter
£25-95. Adaptor £3-24.

Send sae for free data.

JC12,JC20 AND JC40 AMPLIFIERS

A range of integrated

circuit audio amplifiers

supplied with free data and

printed circuits. JC12 6

Watts £1-95. JC20 10 Watts £2-95. JC40
20 Watts £4-20. Send sae for free data on all
3 models and our range of matching power
supply and preamp kits.
FERRANTI ZN414

iC radio chip £1-44. Extra parts and pcb for
radio £3-85. Case £1. Send sae for free data.

BATTERY ELIMINATOR BARGAINS
TV games power unit stabilized 7.7V
100ma £3-25. 3-way models with switched
oul ut and 4-way multi-jack:—- 3/431/6V
ma £2-92. 6/7}/9v 150ma £3-30.
100ma radio models with ress stud con-
nectors. 9V £2-85. 6V £2-85. 43V £2-85.
9V+9V £4-50. 6V+6V £4-50. 43V+4lv
£4-50. cassette recorder mains unit 7:V
100ma with 5 pin din plug £2-85. fly
stabilized moJ)I switched output of
3/6/74/9V 400ma stabilized £6-40. car
convertors 12V DC input. Output 9V 300ma
£1-80. Output 74V 300ma £1-80.

BATTERY ELIMINATOR KITS
Send sae for free leaflet on range.
100ma radio types with press stud battery
lsrmlnals 44V £1-80. 6V £1-B0. 9V £1-80.
1V+43V £2-50. 6V46V £2-50. 9V+9V
(3 50. ‘cassette type 73V 100ma wnth dm
plug £1.80. (vanslstornabllusd 8-way
for low hum. ’3/4‘/6/7‘/9/12/1 5/18V
100ma £3-20. 1 Am;) vy duty
13-way types 4 /6/ /8}/11/13/14/17/21/
25/28/34/42V. 1 p £4-85. 2 Amp £7-95.
car convertor kit lnput 12v DC. output
6/73/9v DC 1A transistor_stabilized £1-95.
stablhzed power kits 3-18V 100ma £3-60.
3-30V 1A £9-95. 3-60V 1A £10-95. 3-60V
2A £13-95.
BULK BUY OFFERS
4.43MHz crystals £17/25. 741 8 dil £11/50.
NE555 timer 8 dil £17-50/50. Dalo pens
£16/25. 2N30558 £15-50/50. 80131
£15/50. BC107 £7/100. BC109 £7/100.
BC212 £8/100. 1N4002 £8-50/200. 8ridge
rectifiers:— 1A/50Vrms £13-50/50. 2A/50V
mms £18/50. ZN414 £11/10. Electrolytics
2000mf 40V £18/50. Sinclair PZ20 mains
power unit kits 22V 1A £14/5.
CUT PRICE TELETEXT \
Labgear CM7026 ready to use, amacnvaly
cased complete unit which just plugs SHEI? t
into the aerial socket of the set, giving
colour and requiring no modification to the
TV. Remote control page selection. £323.
Texas Instruments ?lfax Module for the
experienced ‘do it yourself man. £1

SWANLEY ELECTRONICS
OEPT. P.E. PO Box 68, 32 Goldsel Rd., Swanley. Kent BRS 8TQ.

Mail order only. Please add 30p to total cost of order for postage. Prices include VAT. Overseas
customers deduct 7% on items marked * and 11% on others. Official credit orders welcome.

~

Wilmslow

Audio

THE firm for speakers!

SEND 10p STAMP FOR THE WORLD'S BEST CATALOGUE OF
SPEAKERS, DRIVE UNITS, KITS, CROSSOVERS, ETC. AND
DISCOUNT PRICE LIST

ACT @ AUDAX @ BAKER
BOWERS & WILKINS @ CASTLE @ CELESTION

CHARTWELL @ COLES @ DALESFORD
DECCA @ EMI @ EAGLE @ ELAC @ FANE
GAUSS @ GOODMANS @ HELME @ !.M.F.
ISOPHON @ JR @ JORDON WATTS
KEF @ LEAK @ LOWTHER @ McKENZIE
MONITOR AUDIO ® PEERLESS @ RADFORD
RAM @ RICHARD ALLAN @ SEAS
TANNOY @ VIDEOTONE @ WHARFEDALE

Discount HI-Fi,
Tel.: Wilmslow 29599 for Speakers

WILMSLOW AUDIO (Dept.

etc. at 5 Swan Street and 10 Swan Street

P.E. 8)
SWAN WORKS, BANK SQUARE, WILMSLOW,
CHESHIRE SK9 1HF

Tel.: Wilmslow 26213 for Hi-Fi

/
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CRESCENT

RADIO LTD.

MAIL ORDER DEPT.

1S8T.

MICHAELS TERRACE, WOOD GREEN,

LONDON N22 4SJ

PHONE:

MULTIMETER BARGAINS
A special bulk purchase of Eagle Multi-
meters enabies us to offer two from
their range at up to 15% off Eagle's own
Recommended Retail Price.

KEW 7POCKET
MULTIMETER
Handy pocket-size (33
. 23717 1000 opv
meter with ‘off' damp-
ing. Includes all basic
ranges: DC volts 0 to 10,
50, 250, 1000. AC volts:
0 to 10, 50, 250, 1000.
DC amps: 0 to 100 MA,
Resistance: 0 to 150K

ohms. Decibels: - 10 to
.22dB. £5.97. 8%
VAT with leads and
battery.

888-4474

EFFECTS PRQJECTOR *'150"

(150 watt)
:

range of accessories g

and is of a sturdy

Ideal for disco
metal construction. Comes complete

work. this versatile
machine takes a

with bulb and 6in. Liquid Wheel
Ready to use.

A bargain at £34
+ 8% V.AT

€1095 20,000
oPV -
MULTIMETER 4
with hinged 4-
position scale for
easy reading
bench use. Anti-
paraltax mirror,
3-colour  scale,
overload protec-
tion. Ranges: DC volts: 5, 25, 50, 250,
500, 2,500 {20,000 opv). AC volts: 10,
50, 100, 500, 1,000 (10,000 opv). DC

amps: 50vA, 2.5mA, 250mA. Re-
sistance: 50K ohms, 5 megohms.
Decibels: 20 to -22dB. £14.31 : 8%
VAT.

3 KILOWATT PSYCHEDELIC LIGHT
CONTROL UNIT (1000 Watt per
channef)

Three channel: Bass, Middle, Treble
The input of this unit is connected to
the loudspeaker terminals of an amp-
litier and the required lighting is
connected to the output terminails of
the unit thus enabling you to pro-
duce a tascinating sound to light

display
Fulfl instructions supplied or S.AE
tor details
Fantastic Value at £20-00
+ 8% VAT

LOUDSPEAKER SELECTION
- 124% V.AT
2;in 8. 40. and 75 ohm at £1:10
{please state which impedance is
required)
Sin. 8 ohm Ceramic at £1-70
8in. Goodmans “Audiom BPA" 8 ohm
15W £5.26.
t0in. "ELAC'' Dual Cone 8 chm
10 watt at £4-75

WITH ALL ENQUIRIES PLEASE

Personal callers weicome at: 21 GREEN LANES, PALMERS GREEN, N13.
and 13 SOUTH MALL EDMONTON N9.

ACCESS AND BARCLAYCARD ACCEPTED—PHONE ORDERS WELCOMED
ALL PRICES INCLUDE POSTAGE—PLEASE ADD V.A.T. AS SHOWN—S.A.E

Phone: 888 3206
Phone: 803 1685

BTY 87-100R SCR
100V 8-5A £1.00 each.

ALL PRICES INCLUDE
POSTAGE ANDV.AT. AT

4025 20p | 4510 145p
4026 200 4511 200p

4027 85p | 4516  140p

4028 155p | 4518 110p |Bor121% AS
4025 130p | 4528 130p | APPROPRIATE.

9

T.T.L. 74 1.C.’s By TEXAS, NATIONAL, I.T.T,,

FAIRCHILD etc
7400 1p | 7426 25p | 7473 0p | 74121 25p | 74151  6€5p | 74179 140p
7401 iap | 7427 250 | 7474 0p | 74122 40p | 74153 65p | 74180 100p
7402 14p | 7428 40p | 7475 30p | 74123  60p | 74154 120p | 74181 200p
7403 1p | 7430 15p | 7476 0p | 74125 S0p | 74155  Top | 74182  7Tsp
7404 14p 7432 25p | 7483 85p 74126 S0p 74156  T0p 74184 150p
7405 14p 7437 25p | 7485  100p | 74130 130p 74157 70p 74185 150p
7406 40p | 7438 25p | 7486 30p | 74131 100p | 74160 90p | 74188 350p
7407 40p | 7440 15p | 7489  250p | 74132 65p 74161 90p 74189 350p
7408 20p | 744t 65p | 7490 35p | 74135 100p | 74162 90p | 74190 140p
7409 20p 7442 65p 7491 T5p 74136 80p 74163 90p 74191 140p
7410 15p | 7445 80p | 7492 45p | 74137 100p | 74164 125p | 74192 120p
7411 20p | 7448 85p | 7493 40p | 74138 125p | 74165 125p | 74193 120p
7412 20p | 7447 75p | 7495 60p | 74139 100p | 74166 125p | 74194  100p
7413 0p | 7448 Top | 7496 7op | 74141 60p | 74167 325p | 74195 100p
7414 60p | 7450 15p | 74100 95p | 74142 270p | 74170 200p | 74196 toop
7416 0p | 7451 15p | 74104  40p | 74143 270p | 74173 150p | 74197 100p
7417 30p | 7453 15p | 74105  40p | 74144 270p | 74174 100p | 74198 185p
7420 15p | 7454 15p | 74107 30p | 74145  75p | 74175  75p | 74199 185p
7422 20p | 7460 i5p | 74109  SOp | 74147 230p | 74176 100p
7423 25p | 7470 30p | 74118 90p | 74148 180p | 74177  100p
7425 25p | 7472 25p | 74120 90p | 74150 120p | 74178 140p o

s
\

CMOS IN4148 BY ITT/T S| 1200.F 63V, 2 tor £1.00.
2000 20p | 40 50, 100 for £1.50. 2200uF 63V, 2 for £1.50.
001 2op | w03 vsen T S| 33004F 63V, 2 for -
4002 200 | 4043 220p | TEXAS TISBBA VHF E
4005y 2tp 0% 10 |10 for £230. 100 for| —
w009 70p | 049 70p |E20-00- BD607/608 COMP.
4011 20p | 4050 s0p I —— | POWER £1.50 pair.
2012 20p | 4054 1309 | 955 Timer, 10 for £2.80.
s son | 45 1ass | 741 0p. amp. 10for £2.00
4015 90p | 4056  145p .amp. .00.
w016 ssp | 4060 130p | —————— | BF257 10for £1.50.
4017 110p | 4066 55p | RCA SCR TO3 case _
4018 250p | 4069 30p | 100V 12.5A £2.50.

7410 10for £1.00
7420 10 for £1.00
7430 10 for £1.00
7442 10 for £3.50
7483 10 for £2.00
7496 10for £4.50
74107 10for £2.00
74161 10tor £8.00

306 ST.

XEROZA RADIO

PAUL'S ROAD,
HIGHBURY CORNER, LONDON N.1

Telephone: 01-226 1489
Easy access to Highbury via Victoria Line (London Transport) British Rail
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ELECTRONIC
KITS

TO MAKE WAY FOR OUR EXCITING NEW
RANGE OF KITS, WE ARE OFFERING
OUR OBSOLETE MODELS AT
TRADE PRICE!

UK 585

(Electronic Beam Switch
for Oscilloscopes)

REC. PRICE
INC.VAT

SALE PRICE

fﬁz INC. VAAT

UK 302 .
(4 Channel 'Radio Control
Transmitter)

REC. PRICE
INC.VAT

SALE PRICE

Q- 50

INC. VAT

UK 525

VHF Tuner
120—160 MHz

£10-78 INC.VAT
SALE PRICE

Stereo Preamplifier R.I.A.A.
REC PRICE
INC VAT

SALE 9 '
PRICE * (Please add 50p.
INC. VAT post and packing on all orders)

We have on offer POWER SUPPLIES, AMPLIFIERS,

(Stereo and Mono) ULTRA-—SONIC BURGLAR
ALARMS, MIXERS, TEST EQUIPMENT KITS and
many others. Send large SAE for list, and our NEW
RANGE catalogue.

NEW RANGE OF KITS

RHYTHM GENERATORS—6 channel STEREO
MIXERS, AMPLIFIERS, STEREO TUNERS, V.H.F.
RECEIVERS & TEST EQUIPMENT.

AMTRON (UK) LTD.
7, HUGHENDEN ROAD, HASTINGS,
SUSSEX, TN343TG
Telephone: (0424) 436004




BEFORE YOU BUY AN AMPLIFIER MODULE—CHECK:

Do ES IT HAVE * 30A power transistors % 2-year guarantee
* 3A drivers (100W unit) x Integral output capacitor
Then compare with the Tamba range—excellent value—25, 50 and 100W R.M.S

ALL PURPOSE

TAM1000 100W 4 ohms 65V £9-80
TAMS00 50W 4 ohms 45V £7-50 MIXER/PRE-AMP.
TAM250 25W 8 ohms 45V £5-75

(with 60mm slider volume)

POWER SUPPLIES
For 1 or 2 TAM250/500 £7-50
For 1 or 2 TAM1000 £9-80
(Carriage 50p on supplies)

-

Suitable for multiple input systems
High and low impedance inputs
High sensitivity

Built-in supply smoothing

20-20,000 Hz =1dB

—80dB noise level

Accepts a wide variety of inputs
Wide range bass and treble controls

B Suits loads 4-16 ohms
B 20-20.000 Hz +1dB
@ Silicon circuitry throughout

W Giass fibre P.C.B. Use up to 10 PRE-AMPS with 1 power
B High sensitivity (100mV 10k) B Low distortion (0 1%) supply

W Low profile (1in high 3tin x 3in)

B 75% efficient Printed circuit board assembly with
High grade components used through- @ Accepts most mixer/pre-amplifiers treble and bass controls plus slider
out: Texas, Mullard, R.C A, Plessey, etc M Four simple connections volume control £6-50

You may order as follows: C.W.O. (crossed cheques, P.O.s, M.O.s etc)—C.0.D. (60p Hours, 9.30 a.m.-5 p.m.

extra). We accept Access and Barclaycard—send or telephone your number—do not Monday — Saturday.
send your card. Add VAT at 8% to orders for 50 and 100W systems and at 121% for 25W Callers welcome. Tel.
systems (inciuding preamp if ordered at same time). (01) 684 0098

TAMBA ELECTRONICS

Bensham Manor Road Passage, Bensham Manor Road, Thornton Heath, Surrey.

C_Mos 4066 60p 7410 20p 7492 S4p 74172 860p

4028 25p 4556 115p 7450 20p 74148 150p 74249 171p
4029 123p 4581 348p 7451 20p 74150 150p 74251 170p
4030 55p 4582 140p 7453 20p 74151  78p 74265 94p
4033 155p 4584 99p 7454 20p 74153 78p 74278 331p
4034 J347p 4585 108p 7460 20p 74154 138p 74279 75p

4035 118p 7470 33p 74155 90p 74283 94p
° 4040 132p TT L 7472 op 74156 90p 74284 712p
4041 a4p 7473 33p 74157 82p 74285 712p
4042 88p 7400 18p 7474 33p 74158 140p 74290 122p
4043 99p 7401 18p 7475 46p 74159 265p 74293 122p
4044 91p 7402 18p 7481 125p 74160 102p 74298 173p

4046 137p 7403 20 7483 95p 74161 102p 74365 93
P P

4049  55p 7404 24p 7484 119p 74162 102p 74366 93p

4050  55p 7405 24p 7485 128p 74163 102p 74367 93p

@ 4051 140p 7406 42p 7486 33p 74164 115p 74368 93p

) 4052 140p 7407 S58p 7489 340p 74165 115p 74390 189p

Learn how to become a radio- 4053 140p 7408 25p 7490 43p 74167 358p 74393 189p

. . 4060 140p 7409 7491 77 74170 213 74490 254
amateur in contact with the whole ES0 i 5 5

world. We give skilled preparation Full price tist of linears, discretes. capacitors, resistors, potgnﬂome(era. tools,
H soldering irons and accessories available. Send 20p or large S.A.
for the GP' 0. licence. WAA This list is sent free with the first order.

------------------1 Prices correct December 1977.
Brechure, without obligation to: PEK2

BRITISH NATIONAL RADIO
& ELECTRONICS SCHOOL,

P.0.Box 156, Jersey, Channel Islands.
NAME

Terms C.W.0. Add VAT to prices at 8%. Post. etc.. U.K. 25p. overseas 75p. Access
and Barclaycard, and afl convertible currencies accepted

TIRRO ELECTRONICS

Grenfell Place, Maidenhead, Berks.
Tel. (0628) 36229
Mail order division of RITRO Electronics UK Lid.

ADDRESS
{Block caps please)
D N Y A N0 NN A AN (U D N GNP N D B D O NS I 5D O B B D B ]
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U.K. RETURN OF POST MAIL ORDER SERVICE also WORLDWIDE EXPORT SERVICE

R.C.S. 10 WATT
AMPLIFIER KIT

Thig kit 1s suitable for record piayers. tape play back, guitars.
electronic instruments or small P.A. syatems. Two versions are
available. The mono kit uses 13 semiconductors. The stereo kit
uses 22 semiconductors. Both kits have printed front panel and
volume, bass and treble controls. Spec. 10W output into 8 ohms,
7W into 15 ohms. Response 20c/s to 3kc/s. input 100M.V. high
Mono Stereo

imp. Size 9§ x 3 x 2in A/C mains operated.
Kit £1 1 ’ 25 Kit £1 8

Easy to build Full instructions supplied

post
45p

ELAC
10inch £4.50

Ribbed cone. Large ceramic
magnet 50-16,000 c/s. Bass
resonance 55 c/s. 10W. 15 ohm
impedance.

RCS STEREO PRE-AMP KXIT. All parts to build this pre-amp.

Inputs for high, medium or low imp. per channel, with volume
control and P.C. Board. Can be ganged to make multi-way mixers.

£2.95 Post 35p
MAINS TRANSFORMERS ALLPOST
250-0-250V 70mA, 6 3. 2A £3-45
250-0-250 80mA, 6 3V 3 5A. 6 3V 1A or 5V 2A £4-60
350-0-350 80mA. 6 3V 3 5A. 6 3V tA or 5V 2A £5-80
300-0-300 120mA 2 x 6 3V2A C.T .6 3V 2A £8-50
220V 45mA. 6 3V 2A £1-75

HEATER TRANS, 63V 3A. (1-45. £1:00
GENERAL PURPOSE LOW VOLTAGE Tapped outpuis at
2A 3. 4,5 6.8,9,10. 12, 15, 18, 24 and 0V £5
1A, 6. 8. 10. 12, 16, 18. 20, 24, 30. 36. 40, 48, 60 | £5-30
2A. 6. 8. 10. 12, 16, 18, 20, 24, 30, 36. 40. 48, 60 £3-50
3A65|01216182024m36404860 £11-00
5A, 6.8, 10, 12, 16. 18. 20, 24, 30, 36. 40, 48, 60 £14-50
5, 8, 10, 16V JA £2. 12V 100mA £1. 12V 300mA £1. 12V 750mA
£1 30. 40V 2A tapped 10V or 30V £2.85. 20V 3A £2. 40V 2A £2 95,
30V 5A .34V 2At. £3.75.2 « 1BV BA£9.
20-0-20V 1A £2:95. 30V 14A £2-75 20V 1A £2-20.
60V, 40V, 20V or 20-0-20V. 1A £3.50. 30-0-30 2A £7

AUTO TRANSFORMERS. 115V to 230V or 230V to 115V
150W £5; 250W £8; 400W £7; S00W £8.
CHARGER THANSFORMERS. Input 200,250V for 6 or 12V
13A £2.75; 4A £5-20.
FULL WAVE BRIDGE CHARGER RECTIFIERS 6 or 12V outputs

11A 40p; 2A 55p; 4A 95p. MALF WAVE 12V 13A 25p.
s

MONO PRE-AMPLIFIER

A mains operated solid state pre-amplifier unit designed
to compliment amplifiers without low level phono and tape
input stages. This free standing cabinet incorporates
circuitry for automatic R.I.A.A. equalisation on magnetic
phono input and N.A.B. equalisation for tape heads. Power
ON/OFF, PHONO/TAPE switches and pilot lamp are on
the front panel; phono socket

input and output are rear

located. AC mains 240V.

Size 6 x 3} x 2in.

£4.50 ea. - 2 for £8.

Post 50p.

BAKER MAJOR 12 INCH £15

Post £1 00
30-14.500 c/s. 12in double cone. woofer
and twester cone together with a BAKER
ceramic magnet assembly having a flux
density of 14.000 gauss and a total flux
of 145,000 Maxwelis. Bass resonance
40 c/s. Rated 25W
NOTE 4 or 8 or 16 ohms available.

Module kit. 30-17.000 c.s
crossover, baffle, 19 x 1241n,

with tweeter,

instructions. As illustrated. £19
Please state 4 or o or 16 ohms Post £1 60

R.C.S. POWER PACK KIT

12v. 750mA  Complete with printed circunt
board and assembly instructions

12V 300mA KIT, £3-15. Post 30p

£3:35

R.C.S. GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER—BRITISH MADE £1 .

Ideal tor Mike Tape P U Guitar Battery $-12V or H T line 200-300V
dc operaton Size 13 » 1; «~ 4in 25cs to 25 ke s 26 dB gain For
valve or transistor equipment Instructions supphed

ELECTRO MAGNETIC i
PENDULUM MECHANISM 95p A&

1 5V dc operation over 300 hours continuous on SP2 battery, fully
adjustable swing and speed Ideal displays. teaching electro
magnetism or tor metronome. strobe etc

BSR HI-FI AUTOCHANGER

Plays 12in. 10in or 7in records Auto or
Manual A high quality unit backed by
BSR reliabiity with 12 months
guarantee ac 200/250V Size 13} ~
11;in Above motor board 34in Below
motor board 24in

With STEREO/MONO CARTRIDGE.

£12.95

Singie Player version £15.50. All Post 75p
BSRA P128 with Magnetic Cartridge £24 50
GARRARD MINICHANGER piays all records £9.95

BSR P163 BELT DRIVE DECK, less cartridge

“BIG SOUND"”
BAKER SPEAKERS

Robustly constructed to stand up to long
periods of electronic power As used by leading
groups and discos Useful response 30-13.000
¢.s. Bass Resonance 55 c/s

GROUP *25"

12in 30W
4.8 or 16 ohms.

GROBB 357 <
:ﬂ:o‘ro?s ohms, \M £1 4
GROUP 50/12in

12tn 80W

4 or 8 or 16 ohms with
aluminium presence dome

)

Post £1 80
GROUP 50/15in
£ e £26
Post £1 60

Disco, Group ~ PA Cabinets in atock. Send for
Leaflet. Cabinet Fittings, Handles, Corners,

GOODMAN'S COMPACT 12in
BASS WOOFER

Standard 12in diameter hixing with cut sides

10fm square 14.000 gauss magnet

m impedance. Bass resonanee
ncy response  30-8,

;;-‘o 95'ac  post £1.00. 20 Watt mod :9 5.

>3

RA 3.3W STEREO AM

ansistor Push-Pull Ready
built with volume, treble and
bass controls. 240V operated.

Size8 - 3 - 6in. £1 095

WAFER
HEATING ELEMENTS
Size 10; ~ 8; « tn  Operating voltage 200:250V ac 250W
approx Suitable for Heating Pads. Food Warmers. Convector
Heaters, etc Must be clamped between two sheets of metal or
asbestos

ONLY 40p EACH (FOUR FOR £1-50)
ALL POST PAID—Discounts for quantity

E.M.I. 13} x 8in

SPEAKER SALE! 5
r«g’hahg::er And crossover State
0 r
iiWhode! 755§
15W model £10-50 E
8 ohms Post 65p 3
20W model £11-50 .
8 or 150hms Post 75p ¢

TEAK VENEER Hi-FI SPEAKER CABINETS
MODEL “A" 20 x 13 x 12in.

For 12in. dia. or 10in. speaker.
lllustrated £14.50 Post £1.60
MODEL “B" BOOKSHELF

For 13 x 8in. EMI

Loudspeakers. £8.50 Post£1
R.C.S. BOOKSHELF complete with
speakers. Size 14x9x6in. approx.
Response 50 to 14,000 cps

6 wattrms 8 ohms  £16 pair Post £1.30
ACOUSTIC WADDING 18in. wide, 20p ft.

Feet, C. Q@ Materlal all In stock.

BAKER 150 WATT
ALL PURPOSE

TRANSISTOR HEgl, 3
AMPLIFIER “n

Ideal for Groups, Disco. P A and Musical Instruments 4 inputs
speech and music 4 way moong  Output

bakf_flt -~

4/8/16 ohm. a.c. Mains 240V. Cary

Separate treble and bass controls. £7 £1 50
NEW “‘DISCO 100 WATT" £59
ALL TRANSISTOR AMPLIFIER Carr €1

2 inputs. 4 outputs separate volume treble and bass controls Ideal
disco or slave amphfier chassis Made by Jennings

PW SOUND TO LIGHT DISPLAY
Complete kit of parts with R C § printed circuit Three 1 000W
channels As teatured n Practical Wireless £14 . oo
CABINET extra £3

GOODMANS CONE TWEETER
18,000 c/s 25W 8 ohm £3-25
E.M.l. 5in mid range 25W £4-95.

E M| 13 x Bin. 25W Bass Unit £10-50

Price

R.C.S. 100 WATT VALVE
AMPLIFIER CHASSIS

Professional model. Four inputs Treble, Bass, Master Volume
Controls Ideal disco. P.A. or groups SAE for £94
detalls 5 speaker outputs 3 or 8 or t5 chm 100V hne to

order. Suitable carrying case £16-50. plus £2 50 care

LOW VOLTAGE ELECTROLVTICS

50 100. 200mF 1S5V 10p. 500mF 12V 15p;
25V Np SOV Np IOOOmF 12V 17p; 25V 35p; 50V 47p; 100V 70p.
2000mF 6V 25p; 25V 42p. 2500mF S50V 82p; 3000mF 25V 47p;
50V 6Sp. 3900mF 100V £1-60. 4700mF 63V £1- 5000mF 6V 25p;
12v l?p. 25V 75p; 35V 85p; 5600mF 76V £1.80; !200/76V 80p.

R.C.S. LOW VOLTAGE STABILISED
POWER PACK KITS

All parts and instructions with Zener diode. £2 = 95
printed circuit rectifiers and double wound

maing transformer Input 200/240V a c. Output Post 45p

voltages avallable 6 or 7 5 or 9 or 12V d ¢ up to 100mA or less

Size 3 x 24 x 14in Please state voliage required

BSR DE LUXE AUTOCHANGER
Features balanced arm. Cueing device
stylus pressure gauge, 3 speed - plays
all size records. o itted with stereo
ceramic cartridge. Size

13 + 12ins, PostE1 £17.50
Or with Sonotone V100
magnetic cartridge

— -

R.C.S. DISCO DECK
SINGLE RECORD PLAYER

Fitted with auto stop, stereo compatible cartridge. Baseplate. Size
11 « 8y Turntable Size 7in diameter a ¢ mains 220,250V
3 speeds plays all size records Post
Two for £15. Post 75p £7-9 45p

HEAVY METAL PLINTHS

with PV C Cover. Cut out formost BS R or
Garrard decks Stlver grey finish

Model A Size 124 x 143 x 74in £6 ) 50

Model B Size 16 x 13} x 7in £7:50. Post £1 30
Extra Large Plinth and Cover. For transcriphon decks Size
20 - 17; - 9in uncul board Callers only £18-50.

TINTED PLASTIC COVERS ONLY

Sizes. 14§ . 124 - 44in, £3. 14 . 12§ « 24in, £3.50. 163 144 -
£375. 16} - |l 4in, £4.19 - 14} . 4}in. £4. 15 - 134 . 3in, £3.50. 17*
83 - 3hin,

Ideal for record decks, lape decks, etc. Post 75p.

BAKER HI-FI SPEAKERS

N

)

HIGH QUALITY—BRITISH MADE

SUPERB £22
12in 25 watt Post £1 60

Qualily loudspeaker low cone resonance
ensures clear reproduchon of the deepest
bass Special copper drive and concentric
tweeter cone Full range reproduction with

remarkabte etticiency 1n  the upper
register
Bass Resonance 25¢s
Flux Density 16,500 gauss
Useful response 20-17 000 c:s
8 or 16 ohms models

A Post
12in 35 watt £1 60

A tull range reproducer for high power
Electric Gurtars. public address, mulu-
speaker systems, electric organs |deal for
Hi-Fi and Discotheques

Bass Resonance Bes
Flux Density 15,000 gauss
Useful response 25-16.000 c/s

8 or 16 ohms models

AUDITORIUM
15in 45 watt

BLANK ALUMINIUM CHASSIS, 18 s.w.g. 2
6in. £1.40; 10 - 7in. £1.55; 14 « 9ln lzi 90; 16 « 6in. £1.8!

12 3in. £1,20; 16 . 10N, £2.20; 12 « 8in, £1.70.

ALUMINIUM PANELS, 18 s.w.g. 6 x 4in 20p;

p; 12 « 5in. 50p; 12 . 8in. 50p; 16 x

12 - 12in. 80p; 16 - 10in 95p.

ALUMINIUM ANGLE BRACKET, 6 ~ { « $in, 15p.

ALUMINIUM BOXES, MANY SIZES IN STOCK.

4.2, 2in,55p;3 -2 < tin, 55p; 6 « 4 ~ 2, 65p; 8 « 8 x 3in, £1;

9«4 «4n £1.20; 12 x 4 x 4in, £150

THE "INSTANT'" BULK TAPE
ERASER & HEAD DEMAGNETISER
Suitable tor cassettes. and all sizes of
tape reels a ¢ mains 200,240V
Leaflet SAE

£26

Post £1 6C

$1n. sides, 6 x 4in. 95p;

; 8 x 6in. 40p; 10 x 7in.
In. 75p; 14 x 9in. 80p;

Post

£4-95 sop

RADIO COMPONENT SPECIALISTS 337 wHITEHORSE ROAD, CROYDON, U K. Tel. 01-684 1665

Minimum poast 30p.
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Acceas/Eurocard and Barclaycard/Visa. Same day despaich.

Radio Books and Components Lists 20p.

Open 9—6 Wed. 3—1 Sat. 9—S5 (Closed for lunch 1.15—2.30) °
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WHAT'S
EW 7

teaching kit
the most MOOERN, RARID, .
ECONOMIC way to master
L 4

space age electronics.
8tarting even from ZERD,
by performing gver,

[100 EXPERIMENTS]

and creating more than 20 practical
applications

You learn all about the most up to date electronic circuits:
how to calculate, repair, and design them, while pursuing
vour favorite hobby. Start from scratch, or improve your
present knowledege. Train and ear money in your spare time
turn your pastime into valuable job opportunities.

Compare our price: you receive the entire course, "mini labo-
ratory” and components for LESS than the price of the com
ponents alone.

COMPLETE KIT: nochlng oise to buy"®

lyou_get:

- instruction manual : over 200 pages of detailed step-by
step instructions -starting from scratch, explains basic
laws and physics of Electricity, semiconductor principles
and operation electronic circuits : from diodes (including
iiac, zener) transistors, triacs to integrated circuits
(C.MOS, operational amplifiers) etc...

~ Over 200 Electronic components : aerospace technologie
printed circuit experiment board, phototransistor, triac,
thyristor 1.C.S Transistors (including FET, MOSFET) LEDS +
résistors , capacitors, speaker, milliameter, potentiometers,
variable capacitor, etc... etc... etc...

- measuring instruments (you assemble yourself from among
components furnished in kit.)

ELECTRONIC VOLTMETER, LOW FREQUENCY MEASURING AMPLIFIER,
LOGIC INDICATORS, REGULATED POWER SUPPLY, MILLIAMMETER.

| you perform:

- over 100 DIFFERENT EXPERIMENTS : from the most basic vol-
tage measurements to radio transmitter circuits and inclu-
ding HI FI, Flip Flops, Ic applications, triac use, etc...
eltchdy Yelter, .

L YQU conatryct

-more than 20 complete fonctional systems : light modulator,
high fidelity amplifier, radio control set, radio receiver
and transmitter, electronic gadgets and games and many, .man,
more.

e Jires "’ﬂ
INCREDIBLE! i

V{4 — !

AVE £10-mail coupon today-8AVE &£ 10
W ENGLAND: P.O. Box 401

/ Kingsmead, Kings Lane, Chipperfield,

Nr. King's Langley, _I-!e_r_ts_._V_V_D_‘t. 9PB

“Please send me __(QTY) IK2 teaching Kit(s)

I enclose Cheque/Postal order for £
NAME |
ADREES {

1 SR PROGPSR EKLPAU
Baprind o e Post coe

NEW BOOK
Op-Amps: Their principles
and applications

J. Brian Dance

This book is intended for home constructors and
other electronics enthusiasts who require
information on operational amplifiers in order
to use them in conventional circuits. The text is
written in an easy-to-read, non mathematical
style and is profusely illustrated with circuit
diagrams. A useful glossary of terms is included.

Introduction

Some basic 741 circuits

Further 741 circuits

Various integrated circuit amplifiers
FET input devices

Audio power circuits

Low noise audio preamplifiers
Appendix

Glossary of terms

Index

Contents:

Early 1978 96 pages £2.25 approx

. Order now from your bookseller or from
Newnes Technical Books

D Borough Green, Sevenoaks,

Kent TN15 8PH

IT'S EASY
WHEN YOU
KNOW!

To avoid missing your copy of PRACTICAL
ELECTRONICS - simply complete this order
form and hand it to your newsagent.

ORDER FORM
HOMF o wed & ain Mo 2 A L oyl 3 (i ki Ry vou SN W

Please reserve/deliver every month one copy of
PRACTICAL ELECTRONICS until further notice.
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A. MARSHALL (LONDON) LTD. DEPT. P.E.
d LONDON——40-42 Cricklewood Broadway NW2 3ET
Tel: 01-452 0161. Telex: 21492
LONDON-—325 Edgware Rd W2. Tel: 01-723 4242/3

, GLASGOW-—85 West Regent Street G2 2QD:
Tel: 041-332 4133
BRISTOL-—1 Straits Parade, Fishponds Rd BS16 2LX
Tel: 0272 654201
OUR NEW 40pp SPRING 78 CATALOGUE
S NOW AVAILABLE
Call in and see us 9-5.30 Mon-Fri 9-5.00 Sat

Trade and export enquiries welcome PRICE 35p TO CALLERS. 45p POST PAID

TOP 400 SEMICONDUCTORS FROM THE LARGEST RANGE IN THE U.K.

MMJCROPROCESSOR COMPONENTS

EXPRESS M.0. SERVICE BY RETURN POST—all Please add VAT to your order. P. & P. 40p POTaN 300 TRISTATE N
orders recelved despatched same day on stock items 20228 210 DURFERS 2102’221 93
NG9S 0-35 | 2N3703 015 |oNGI26  045|BCIS9 016 {BOME 120 |BFxes 0.3 INTEGRATED CIRCUITS 2128 300 DURRER T | o AM 5
2N697  0-30 | 2N3704  0-15 [40361 0-50| BC160  0-35 [ BD131  0-51 [BFxg? 030 212N - 300 pa,dg ¥ 45 stea"s
2N698 0.62 | 2N3705  0-15 {40362 0-55) BC161 0-35 (BD132  0-54 |BFx88  0-30 {CA3020  2-00 [LM1800 1-76 |TAASTO 230 74C9200  12:57  5yheegy 145 FO pcs.
2N639 055 | 2N3706 0.6 | 40363 1.30( BC167  0-12 {BD135  0-37 [BFX89 125 | CA3020A 2-29 |Lm1808 1-92 [TAAE118 1-85 [l ROMS
2NT06 0.2 | 2N3707  0-18 |40406 0:60| BC16B  0-12 [BD136  0-37 |BFY50  0-25 |CA30268 120 |Lm1g28 175 [TAAB21  2.15 MR MM5214 2695 gargA 8 BIT MICROPROCESSOR
2N706A  0-28 | 2N3708  0-13 40407 0:52 8C169  0-92 | 80137 0-33 [BFYS1 025 {CA3028A 1-01 [LM330IN 0-85 | TAAGETA 1.50 PROMS FAMILY
2N708 0-28 | 2N3709 0.5 [40408 0-75(BC170  o-18 |BDI38 038 [BFYS2  0.30 |CA3030  1-35 |LM3302N 1-40 | TAA66IB 1.50 745287 531
2N709  0-80 [ 2N3TI0 0.6 [40409 078 gC171  0.16 | BD133  0.40 [BFY53  0-34 [CA3030A 2-00 [LM3401 0-70 |TAA700  3.91 SR MMS5204Q 1095  iNS080A N Channel 40 Pin £1200
2N718 0-27 | 2N3711 016 40419 0:75] 8Ct72  0-14 | BD140 0-40 [BFY90  1-20 1CA3045  1-40 [LM3900 0-75 | TAAI30A 1-30 1702AQ 1050 ppg22en Clock Generator £6.16
2NT1BA 050 [ 2N3T12 1-20 40411 2:85| BC177  g.2¢ [ BD239 0-40 |BRY39  0-50 (CA3046  0-89 [LM3905 1-60 | TAA930B 1-30 2708Q 35-00  ppa2osp System Controller £7.30
2N720A  0-80 [ 2NI713 2-20 {40594 0-80| BC178  0-20 |BD240  0.45 |BSX20  0-33 JCA3048 223 || M3909 0-68 [TAD10O  1-95 DP8212N 8 Bit Por £308
2Ng14 0-35 | 2N3714  2.45 | 40595 0-90 BC179  0.23 |BD24Y  0.45 [BSX21  0-32 |(CA3043  1.80 {MC1035 1.75 [TBA120 0-75 1SP8A 5000  SC MP CPU chip £12 00
2N916  0-30 | 2N3715 2.5 |40673 075/ BC18Z 0.1t [BD242  0-50 [BUWS  1.40 |CA30S0 2-42 |MC1303 1-03 [TBA0  2:00 1SP8ABOON  N-channet CPU chip £10.00
2Ng18 0-38 | 2N3716  3.00 {AC126 0-45| BC182L .14 | BO243 0-60 |BU205  2-20 {CA3052 162 MC1304 1-40 | TBASOC  2-21
N9 025 gugg; 1-35 AAgm 0:45/BC183 011 [BD244  0-65 {MEO4C2 0-20 gAgosoA 0-75MC1305  1-40 zs:gt'!go ;
2N930 0-26 | 2N: 2-00 JAC128 0-451 BC183L (.14 |BD245  0-65 | MEO4Ds 0.15 | CA30B0A 1.8 | MC1310 1.9 o -
N3 g3 | NTT3 290 [ACISWV  0.40| BGIee 012 |BD25 068 | MEGATS n.3e | CAIBS 080 | Mciisy 1oy |TBASI0G 2.30 R I CLOCK MODULES
2N1132  0-37 | 2N3I789  2.90 |ACI52V  0-50| BCigaL  0-14 [BD52¢ 045 |ME4102 g.10 | CA3088  1-70 [MC1330 .00 | TBAS20  2.21 [} o TN b DIGITAL
2N1613  0-30 f 2N3790 310 JAC1S3  0-55|BC207  0-16 |BOS0  0-50 |ME4104 p0.10 | CA3089  2-52 [MC1350 0.30 | TBA520Q 2:30
21711 0-30 | 23791 3.10 [ACISIK  0-55 | BC2gs 016 |BOY20  1-00 [ Mudgt  1.55 | CA3090  4-00 | MC135t 1-20 | TBAS30  1-98
2N1893  0.38 | 2N3792 3-S50 | AC176 0-50 [ BC212 014 |BF115 0-38 [MJ490  1.35 [ CA3130  0-98 |MC1352 1-10 | TBAS30Q 2-07 Built and fested—requires only switghes and
2N2102  0-98 | 2N3794  0-20 JACIT6K  0-65{ BC212L  0-17 |BF121  0-55 |MJ491  1.35 [LM30TA 0-67 [MC1458 1.91 |TBASS0  2-21 jransipimesiliopcoma Sis JliZiorg2en gaiash
INZ218 .33 | N3BIS 036 (AC18TK  0-60|BC213  0-14 |BF123  0-55 [Mjo055 1.25 |LM3OIN 0.40 |NESSs  0.40 | TBAS0Q 2.30 o] T g
INZIBA Oy | NS0 0-WACISEK  0-60|BCaiSL 016 [BFIS2 025 | MUESQ 0.50|LMIOC 245 NESse 190 |TBASSO 313 i MAIOEE 2 S cpiay N
2N2219 035 | 2N3823  0-60 AD161  1-00{ BC214  0-16 |BFI53  0-25 |MUE370 0-58 |LM307N  0.65 |NES§5  1-30 | TBASS0Q 3-22 MA010E 12nr 8ain displa 12,50
2N2219A  0-36 f 2N3904 021 | AD162 1-00| BC21aL  0-17 | BF154 0-25 | MJE371  0-60 {LM30BC 1-82 |NES66  1.65 | TBAS60Q 3-22 MA1010G 24hr 84in chsplay 12,50
2N2220 035 [ 2N3906  0-22 [ AF106 0-5518C237  0-14 |BFtS9  0-35 | MJES2) 0-45 | LM30BN ©0-85 |NES67  1-80 [ TBASTO  1-29
2N2221  0-26 | 2N4036  0-67 [AF109  0.75!BC236  0.92 {BF160  0-30 | MJES21 065 |LM30SK 1-85 | SASS60 2.5 | TBAS70Q 1-38 CAR CLOCK MODULE
2N2221A  0-26 | 2N4037 055 [AF124  0.65| BC239 015 |BF161  0-60 | MJE2955 1.50 |LM317K  3.00 | SAS570 2-50 | TBAG41B 2:70 MA1003  Built  Tested 12V  supply and
N2222 - 0:25) 2N40S8  0-20 |AF125  0.65{BC251  0-16 |{BF166  0-40 | MJE30SS 0-95 |LM318N 2.26 |S042P 1.2 (TBA6s! 2.20 il tfouraigit module. Crystal controlied wsn NATIONAL
2N2222A 0.2 | 2N40S9 045 LAF126  0-65{BC253 0.2 |BF167  0-35 | MPB111  0-35 |LM323K 6.6 {76001N  1.30 | TBA700  1.52 Data Sheet Sp + SAE
2N2368  0-25 { IN40B0  0-20 | AF139 0-69 | BC257A 0.7 | BF173 0-35 [ MPBt12  0.4p |LM33IN  1.40 | 760038  2.20 | TBA700Q %
2N2369  0-25 | 2N40B1  0-17 | AF186 0-50 [ BC258A  0.17 |BF177 0-25 [ MPB113  0-45 | LM348N  1.50 | 76008k  1-50 | TBA720Q 2
2N2369A  0-25 gzwsz 0-18 [AF200  1.20| BCS9B  0-18 B;‘;B 0:25 | MPP102 030 FLM3BON 275 | 76013N  1-50 1321?30 ;'o/ - |
2N2646 075 | 2N4126 017 TAF239  0.65|BC2614 0.24 [BF173  0-30 [MPSAGS 0.25 | LM370N  2.50 | 76013ND 1-30 ; " j 7".—a complete
INJGET 140 [ N42B9  0-20 [AF240  1-14|BC262B .24 |BFIB0  0-35 | MPSAGS 0-75 |LM3TIN 1.70 | 76018k 1.50 | TBAGOD 1.2 Whgt B3 afmlcropro.(t:sssor o g b° phe
NI 036 | IN4S19 0-65 |AF27S 0.0 | BC26IC 030 [BFIBT  0.35 [MPSatz 0.40 | LMI2N 170 [76020v  1.45 [TBAs10 1.2 M8 teach yourself course with cassettes + brochure
N2S04A  0-37 | 2N4920  0-75 |AF280  0-85[BC30  0-40 |BF182  0-35 | MPSAS5 0.25 | LM373N  2.80 [76023ND 1.26 | TBABD 125 £9.95incl. VAT & P. & P.
0-37 | 2N2921  0-50 | BC107 0-15 [ BC301 040 [BF183  0-40 | MPSAS6 Q.25 |LM374N  3-10 | 76033N  2-20 1323?30 ;:g
Q- 0 015 | BC303 0-50 | BF184 0-38 | MPSUGS 0-50 [LM377N  1.75 | 76110N 118 4
0 0 0-151BC307  0-15 [BF18S  0-35 | MPSUOE 0.56 | LM37BN  2.25 | 76115N  1.51 [ TBA940 162 NEW SC/MP RETROF'T KIT
- 0 0-20 | BC308 0.15 [BF194 015 | MPSUS5 0-55 | LM379S  3.95 | 76116N  1.66 | TCA160C 1.85 . )
o o 0-20| BC30SC 015 [BF195  0-15 | MPSUS6 050 | LM380-8 090 [7613IN  1-20 ;g:;gge ;;; Now available from stock this new SC/MP/11
0 o 0-19|BC317  0.14 [BF196  0-15 | TIP29A  0.45 [LM3BON 0-98 [76226N  1-56 0 i i isti
B o 020{BC3E 013 |BFIS? 017 | Tiboet 0.0 |LMIBIA 245 | oo g |TCAG0A 1.3 Retrofit, which enables existing SC/MP intro
0. 0- 0-22{BC327 020 |[BF198  0-14 | TIP3A .43 |LM33IN .60 [76228N  1.41 [TCA290A 23-13 Kit users to evaluate the new SC/MP/11
0. 0 0-20|B8C328 0.9 [BF200  0:35 [ TIPAC  ¢.65 | LM3BZN  1.25 | 76530N 075 | TCA420A 1.84 Microprocessor—£18.40 excl. VAT. P.& P.75p.
0 'S 030 | BC337 0-19 |BF225)  0-25 | TIP31A  0-50 |LM3BAN  1.45 | 76532N  1.40 [TCA730 3.2
0- o 0-45 [BC3I  0-21 |BF24¢  0.35 | TIPAIC  0-66 | LMIBEN 0-80 [76533N  1-20 [TCA740 2
0 0 0-30 [ BCS47 012 5:245 040 [ TIP2A  0-55 masm 1-05 [ 76544N  1-44 ;gﬁ;gg 3”
[ B 0 0-20 | BC548 ‘0-12 {BF246 6-75 | TIP32C  0.75 388N 0-90 | 76545N  1-65 .
0 0. 5-20 | BCs4g 8.,, BF254  0-24 | TIP13A  0.80 | LM3BIN  1.00 | 76546N  1-44 |TCAB00  3.13 ER"',ACS S L
0- 0- 0-19 | BCY30  1.00 |BF255 024 | TIP3C  1.10 |LM702C  0-75 [ 76550N  0-35 | UAAIZ0 200 laze 0279 5 ame 10
0- 0 0:-201BCY31  1.00 |BF257  0.37 {TIP34A .90 [LM709C  0-65 [ 76552N  0.55 | UAA180  2.00 1 amg 0.1 e S
[ 0- 0-35 1BCY32  1.00 [BF258 045 | TIP4C  t.20 |LM70N  0-45 [76570N  1-68 d g
0 0- 0-40 {BCY33  1.00 [BF259 049 | TIP35A  2.50 [LM710C  0-60 | 76620N  0-90 THYRISTORS  praunic C1os 118
0 0 0-30 | BCYHM 1-00 | BF459 0-50 | TIP36A  2.80 |LM7TON  0-60 | 76650N 110 VAT 4amp 100V 035 |8 amp 100V 0-43 |12 amp 100V 0-57
0 0. 0-30 {BCY3§  2.00 |BFRA39  0:28 | TIP41A  0-70 |LM723C  0-85 | 76660N  0-60 4amp 200V 0:40 (8 amp 200V 0-49 |12 amp 200V 0-85
0- 0 0-12 [ BCY42 060 [BFS21IA 2 60 | TIP41C  0-90 {LM72IN  0.75 [ 76666N  0-92 Alé;apches 4 8Mp 300V 0-49 {8 amp 400V 062 |12 amp 400V 0-81
1- 0- 0-12 /|BCYS8  0.25 |BFS28  1:38 | TIP42A 0.8 |LM741C 065 | TAA320A 1-00 U
o 0- 0-14 [BCY59  0.25 |BFS6)  0-30 | TIP42C  1.00 | LM74IN  0.4g 2.48 | VAT Please VOLTAGE REGULATORS
0 0 0-27 [BCY70  0.25 [BFS98 0-30 { TtP2955  0-65 | LM741-8 0-40 1-00 enclose S00MA (0202 Positive 5, 12, 15 24V 110
'S 'S 0-27 | BCY71 0.26 | BFX29 0-35 | TIP3055 0-55 | LM747N  0-90 1.90 | 40p for post 500mA TO202 Negative 5, 12, 15, 24V 1-05
0. 0 0-14 | BCY72 0.24 | BFX30 0-35 | T1S43 0.43 | LM748.8  0-55 ‘.60 | and packing 1 amp T0O220 Positive 5. 12, 15 24V 1-35
o- ' o-14 | BD11S 0-80 | BFX84 035 LM748N  0.55 1.75 1 amp TO220 Negative 5. 12, 15, 24V 288
OPTOELECTRONICS
Full range of Opto
7400 016 | 7412 021 | 7438 055 | 7460 021 | 7485 185 | 74118 090 | 74160 141 otargue T O new
7401 016 | 7413 051 | 7440 021 | 7470 046 | 7486 041 | 74119 180 | 74161 1419 / TIL 2080-12 100 « pe's
7402 0167414 180 | 7441 103 | 7472 038 | 7490 061 | 74121 049 | y4162 141 i LEDS Imm Red 19p. Gr 25p, ¥ 25p
7403 016 | 7416 061 7442 078 | 7473 043 | 7491 098 | 74122 045 | 74163 14t 5mm Red 21p. Gr 26p. Y 26p
7404 026 | 7417 061 | 7445 135 | 7474 043 | 7492 061 | 74123 058 | 741684 123 Many more types listed in our new catalogue
7405 026 | 7420 021 | 7446 123 | 7475 058 | 7493 061 | 74141 103 | 74165 123 | 74182 1.08 solsiceusiuontlsaichesletc
7406 074 | 7423 039 | 7447 117 | 7476 051 | 7494 074 | 74145 106 | 74167 370 | 74184 2.46 | 74192 1.62 DISPLAYS 7 segment
7407 0747425 039 | 7448 117 | 7480 045 | 7495 0.78 | 74151 141 | 74174 152 | 74185 245 | 74193 162 Single  Double Display
7408 029 | 7427 039 | 7450 029 | 7481 110 | 7496 103 | 74153 111 | 74175 1.35 | 74188 200 | 74196 117 OL704 2-00 3-00 0 3n RAed
7409 029 | 7430 021 [ 7451 021 (7482 067 | 7497 4.60 | 74154 1.85 | 74176 123 | 74189 199 | 74197 117 OL707 2.00 3.00 0 3in Red
7410 021 7432 039 | 7453 021 | 7483 133 | 74100 115 | 74155 111 | 74180 177 | 74190 191 | 74198 293 oL7s7 2:50 140 0 5n Red
0-29 117484 085 | 74107 043 | 74157 098 | 74181 370 | 74191 191 | 74199 2.33 OL250 2:50 3-40 50 Red

€D4000 0-24 } CD4018 1-15 | CD4041 0-96 [ CD4059 5.45 [CD4081 0-25 | 740802 0-24 | 7405138 1-27 PROFI
CMOS + CD4001 0-24 | CD4019 0-70 | CD4042 0-96 [CD4060 1.27 | CD4082 0-25 | 74LS04 0-27 | 74LS151 1-13 74C MOS ;S.Iv.vs OFILE
LOW POWER CD4002 0-24 | CD4020 1-27 [ CD4043 1.5 | CD4063 1-25 [ CD40B5 0-81 | 74LS08 0-24 | 74LS157 1.17 74C00 026 | 74CBS .99 s

CD4006 1-34. | CD4021 1-15 { CD4044 1.06 | CD4066 0-80 | CD408B6 0-8% | 74LSI0 0-24 | 74L5160 1-40 74C02  0-26 | 74C86  g.68
SCHOTTKY C€D3007 0-24 [ CD4022 1-10 | CD4045 1-59 | CD4067 4.25 |CD40BS 1.77 | 74LS13 0-65 | 74LS161 1-50 74C04  .0-26 | 74C0  ¢.91

CD4008 1-10 | CD4023 0-24 | CD4046 1-52 | CD4068 0-25 | CD4093 0.91 | 741832 0-25 | 7405162 1-50 74C08 026 | 74C107 y.39

CD4009 0-64 | CD4024 0-84 | CD4047 1-15 | CD4069 0.25 [ CD4094 2-13 | 74LS42 1-01 | 7405162 1-50 74C10  0-26 | 74C151 2.6

CD4010 0-64 | CD4025 0-24 | CD4049 0-64 | CDA0T0 0-66 | CD4095 1-13 | 74LS74 0-48 | 74LS163 1-50 74C20  0-26 | 74C157 2.35

CD4011 0-24 | CD4027 0-64 | CD4050 0-64 | CD4071 0-25 [CD4096 1-19 | 74LS75 0-60 { 74LS164 1-52 74C30 0-26 | 74CI60 .18

CD4012 0-24 | CD4028 102 | CD4051 1-06 | CD4072 0-25 | CD4510 2-00 | 74LS76 0-40 | 745173 2-35 74C32  0-26 | 74C16) q.18

CD4013 0-60 | CD4029 1-30 [ CD4052 1-06 | CD4073 0.25 | CD4511 2.30 | 741885 1.45 | 74,5174 1-20 7:Ca2  0-92 | 74C162 q.48 ] 0-27

CD4014 1.15 | CD4030 0-64 [ CD4053 1.06 [ CD4075 0.25 | CD4516 2-00 | 741586 0-48 | 74L.5175 1-20 74C48  2-30 | 74C163 4.4g 22PIN 030

CD4015 1-15 | CD4031 2-53 | CD4054 1-32 | CD4076 1-17 | CD4518 2.00 | 74LS90 1.00 74C73  0-58 | 74C164 4.0 8PIN 015 | 24PIN 035

CD4016 064 | CD4035 1-34 | CD4055 1-50 | CD4077 0-66 | CO4520 2.00 | 741892 0-90 74LS 74C74  0-59 | 74C173 g.gs 4PN 016 (28PN 045

CD4G17 1-15 | CD4037 1-10 | CD4056 1-50 | CD4078 0-25 | 74LS00 0-24 | 74LS107 0-44 74C76  0-58 | 74C174 g.95 16 PIN ©0-18 | 40 PIN  0-55

== MICROPROCESSOR SYSTEMS

BARL, AVCARD

S

SC/MP INTROKIT £68-61 exc VAT

e, e, anaes, GG [NIP [ vew rrom mororos 6800

Complete with explanatory data and apphcations- A build-it-yourself microcomputer destgnea around
National Semiconductors the Motorola M6800 Famity

KEYBOARD KIT £65-84 exc. VAT o DATAPACK G %0 Kit contains CPU (MCE800). 256 < 8 RAM (2 - MCMB810
Budget VDU for Teletype substitule The calculator type 8 bit trisiate bus.h0 AP). 2 - PILA (MC6820). 1 - ACIA (MC6850) Hex-
keyboard provides manual 'O commands to Introkit 12 it iristate sddress Keyboard, Hex-aisplay interface to audio cassette. plus
Full instruction and data supplied with each kit Com- 512 byles rom all addiional components Easily expanded Single 5v

plete kit easily mates with cassette racorder 256 bytes ram supply needed. 72 basic intructions
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SERVICE SECOND TO NONE
TRY US AND SEE

ORCHARD
ELECTRONICS  (Sisccamon: roum

Orchard House, St. Martins Street, Wallingford, Oxon (Tel. 0491 35529

SUPPLIERS TO D.O.E.,, A.ER.E.,, U.K.A.EA.

Government Depts., Universities, Schools and

equipment manufacturers.

Stock list FREE with S.A.E.

Post & Packing 25p. Discounts £5=5%, £10=
) 74% £15=10%. VAT * add 124 %. Rest at 8%

TRANSISTORS CAPACITORS Eisc. MFD/V | CERAMICS 5oV | I/C LINEAR TTLDIGITAL
AA119 0-08 | BC178B -1 | ocn 2N3703 0-14° o -2, 4-7, 6, 10, 22, 33, 39, 47, | 555 0-49 | 7400 15p
AC125 0.26 | BC179B -2 | OCT2 2N3704 0-13° 47/35  6-12° | 100, 200, 470, $60, 1000, 1500, | 700 (T099) 0-35 | 7401 20p
AC126 0-28 | BC1828 24 | OCm4 2N3705 0-14° 50/10 » | 2200, 3000, 4700, 10000 | 709 (8 PIN DIL) 0-48 | 7402 13p
A o7 | BCIBIE 5 | o IN3T08 012+ 15 sach. MFD GV ip. | MY EEMOL &I | T 1
: 5 : : L > . L
AC1S1 0-35 | BC183 25 | ORP12 2N3709 0-14° RESISTORS 2p* sach | AY-3-8500 T.v. 600 | 7407 “wp
ACI53 35 C1848 28 | TIP29A 0-47° | 2N3710 0-11° One-third WAT‘F E12(5%) AY-3-8550 9-00°* | 7408 24p
AC178 022 C184L ¢° | TIP30A 0-56° | 2N3711_0-11° 1 ohm-10m ohm. AY-3-8600  12-50° 7:10 13p
PRI > : pResET wiw veRT. | CAdR, 4 r 2%
O3 || B8, 5 SUB MIN V & M. LM30TAN  es3 | 200 3o

0 B LM 308 .
2| = gH e | IOONE 4k ok 20k S0k, | LM 3oek ze | TG S8
O || B = Tor | 100Kk, Bsok. ‘atoK. 104, oMz, | LM 3 & 7417 30
B TH (|5 = 10/25  0-08° | 25064 0.20° | Bp* each. | LM 3“’5"”"5; 7420 1%
mich. pr.i-24 -2 10/35  0-10° | 330/16  0-15° MEss g 7421 20p
o 0-24 2 10/64  0-10° | 470/6v3 0-10+ | THYRISTORS tM 723 S 7427 32p
.: 10250 048 | 470110 @-42 100V 1A 938 TAG 1100 LM 3900N M 1428 ‘s::

0 200V 1A 0-60 TAG1

g %\\; :: ::: rA%;m MC 13‘0/CA‘310:‘55 ;:gg 2;:

: : MC 1327/SN76227
23 100V 4 .65 Ciospy | MCTSISNTER | 7440 W
-se7 SO0V 6iA 1-65 BT 109 | MC 1330P 0-75° | 7443 1-00p
] ZENERS (400mw) BZx 83 | MC 1350P 0-75° | 7444 1-00p
3V, 3v3, 5V1, 5V6, 7VS, 9V1 E 555 49 | 7446 1-08p
s "3y, | SK112T.V 447 9
‘20 10V, 12V, 18V, 22V, 30V. 7 p
All ‘at 12p° each. ame 13-007 | 7448 #8p
-4 ECL1043/05 - 7 2-80° | 7451 18p
L gs MULTI METERS SN 76013ND  1-60° | 7460 18p
U 4324 20,000 ohms VDC | SN 76013N  1-75° | 7470 32p
WLl e d 10VDC AC/DC recommended at | SN 76023N  1-75° | 7472 30p
F "':' ﬁ £14-50 EXCELLENT VALUE | SN 76023ND  1-60° | 7473 30p
H . 6-0-6 100m A 008 007 | ism— e — | SNT80N  2.75° | 747 3sp
15 -05 1-2¢ 3 0-07° | LED TIL 2090925 ¢-2, SN 76660 0-90° | 7475 49
2" | INS00 013 | 9-0-9 75mA B : B R g: A 550 0-60° | 7476 a2p
-21° | 1NS401 ©0-15 22 reen TBA 120ASQ 1-30° | 7480 5
-44° | INsaos o021 | 9.0 0?1!2A50:m2: 33 Clip for above 3P | TBA 305 225° | 7481 1-90p
11° | 2N708 020 o) -47 15° | NATIONAL SCOOP TBA480Q 125" | 485  1-Wp
8° [ 2N1613 030 | ., 00 -1 250V 0-19° | SK 1122 TV GAME KIT TBA 520Q 1-78° | 7488 43p
-28° | 2N1711 0-30 2.7 1600V 0-45° [ Colour and Sound inc. PC8 | TBA 530Q 1-90° { 7490(A) 58p
48t 1 2N2102 050 | L p T T 1 0400V 0-12° { Semi-cons, Pots, Res, Caps, | TBA 540Q 1-90° | 7492 55p
B! 2N2219 0-30 0CT1/2useTSp XTAL, Data TBA 550Q 3-“. 7483 55p
-82 N22zo2 024 | OCI1/2U88150 | OFFER -90° (less cash discount) | TBA S60CQ  2-30° 7408 %p
44 | 2N2646 085 " | RED LED's -2 10or £1 | MA 1003 CAR CLOCK BRE Fae | 1 &
30 | 2N29200 8137 | 12012 150mA | BC108C 11 for &1 100 for £8 | Mt e BA 1-38° | 7412 “p
:z ZNZQZGG: 1: . 2N3T02 100 for £0 Built complete incl, Data TBA 810SQ 8 1‘}‘? "n
. . . . 5
. o MOF; 700 O | 2Nat04 100 for £9 CAR INTERIOR LIGHT TBASNQT M | s 1180
‘19 0 LAY P p
A1 o0 | 20mMW S0P | pOTENTIOMETERS 4 to 40 seconds varisble. 900 2800 | 74174 1209
b H Diroe % Lll("le 25K, 50K, 200K, 250K, e, “(’:ﬂ"d|m' S vires to ToAsmo - Tas  Yees
. L] . 5 clfcl wires to ) -ep
BC1778 -43 . DL707  ©0-78 | 500K, 1M, 2M,  25p° each. | connect (protected). £5-28 | ZN414 1400 | 74191 2-10p

Mail Order
Protection Scheme

50 ASSORTED TANTALUM BEAD CAPACITORS for £1.50.
12 BRANDED F.E.T's Assorted ¢ £1.
DIE CAST ALLOY BOXES sizes 4" x 2" x 1" «55p, 45" x 2%" x 13" « 65p.
41" xB " x % #B5p. 6" x P " x2" ¢« £1.15,
1N4148 SILICON DIODES 20 for 50p.
AUDIO I.C's TAAG118 » 65p, SN 76001N ¢ 50p, SL 414 « £1.60.
VERNITRON 10.7 MHz CERAMIC FILTERS @ 50p.
TBA 120S FM |.C’s Untested with data ¢ 6 for 60p.

50 VARI-CAP DIODES Assorted Untested for 57p.
BOOKS. By G. Dobbs. “Practical Test Equipment” « 75p, “"Simple Transistor Short Wave
Receiver’ = 60p, "Practical Electronic Projects” « 75p. The Three Books for £1.60.

The Publishers of Practical Electronics are members of T B e

the Periodical Publishers Association which has given
an undertaking to the Director General of Fair Trading
to refund monies sent by readers in response to mail
order advertisements, placed by mail order traders,
who fail to supply goods or refund monies owing to
liquidation or bankruptcy. This arrangement does not
apply to any failure to supply goods advertised in a
catalogue or in a direct mail solicitation.

In the unhappy event of the failure of a mail order
trader readers are advised to lodge a claim with
Practical Electronics within three months of the date
of the appearance of the advertisement, providing
proof of payment. Claims lodged after this period will
be considered at the Publisher’s discretion. Since all
refunds are made by the magazine voluntarily and at
its own expense, this undertaking enables you to re-
spond to our mail order advertisers with the fullest
confidence.

For the purpose of this scheme, mail order advertising
is defined as:— : :

‘Direct response advertisements, display or postal
bargains where cash had to be sent in advance of
goods being delivered’. Classified and catalogue mail
order advertising are excluded.

MINIATURE 8uf 300v.w. ELECTROLYTICS @ 10 for 57p.

SWITCHED STEREO SOCKETS « 4 for 60p.

2 GHz NPN STRIPLINE TRANSISTORS ¢ £1 each.

10 AMP 2 POLE MAKE TOGGLE SWITCHES @ 40p each.

POSTAGE STAMP TRIMMERS 10pf, 30pf, 50pf. 1000pf. All « 6p each.

100 ASSORTED DISC CERAMICS for 57p.

200 ASSORTED {, { watt RESISTORS for 75p.

50 ASSORTED PLASTIC BC 107-8-9 TRANSISTORS 85% Good « 57p.

§ WATT NPN TO39 DARLINGTON TRANSISTORS v 20p each,

10 MULTI TURN TRIMPOTS Assorted Values w 57p.

50. AC 128 TRANSISTORS Branded but Untested « 57p.

BF 451 SILICON PNP 300 MHz TRANSISTORS « 6 for 35p.

LARGE HEAT SINKS suitable for two TO3 Transistors 60p (20p P&P).

NUT FIXING 1000pf FEEDTHRU's 500v.w. @ 15p each.

1.2K WIRE WOUND POTENTIOMETERS 6 watt ¢ 22p.

5.5MHz CERAMIC FILTERS » 27p each.

JACKSON TYPE C804 VARIABLE CAPACITORS 5pf ¢ 75p.

ITT TRANSISTORS NPN TYPE TM 11 300 MHz « 24 for 60p.

DAU TRIMMERS 2 To 9pf @ 10p, 5 To 38pf w 10p, 6 To 45pf & 10p, 8 To 125pf « 12p,
8 To 140pf « 15p.

COIL FORMERS Sub-Miniature 6/8 x§ " with core @ 5p, 6 for 25p.

WIRE ENDED CRYSTALS 28 KHgz, 28.5 KHz. Both 50p each.

UNMARKED GOOD 400mW ZENERS 6.8v, 10v, 11v, 12v, 13v, 16v, 24v, 30v, 33v,
36v. Ali » 10 for 40p.

6 To 1 FRICTION SLOW MOTION DRIVES @ 55p.

MINIATURE 8uf 300v.w. ELECTROLYTICS » 10 for 57p.

12 BRANDED ASSORTED F.E.T's for £1.

30 ASSORTED 10XAJ CRYSTALS Between 5100 To 7900 KHz ¢ £1.10.

SUB-MINIATURE 10 x 10pf DIFFERENTIAL PRE-SET CAPACITORS « 22p.

100 MULLARD €280 CAPACITORS Assorted « 57p.

TRANSFORMER 240v Input, Output 24v Tapped at 14v 1 amp « £1.25 (20p P&P).

Overseas orders at cost.

J. BIRKETT

Tel. 20767.

Please add 20p for post and packing on UK orders under £2, uniess otherwise stated.

RADIO COMPONENT SUPPLIERS
25 The Strait, Lincoln LN2 1JF
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The C15/15 is a unique Power Amplifier providing Stereo 15 watts per channel or 30 watts Mono and can be used with any

car radio/tape unit. It is simply wired in series with the existing speaker leads and in conjunction with our speakers S15
produces a system of incredible performance.

A novel feature is that the amplifier is automatically switched on or off by sensing the power line of the radio/tape unit
hence alleviating the need for an on/off switch.

The amplifier is sealed into an integral heatsink and is terminated by screw connectors making instatlation a very easy
process. -
The 815 has been specially designed for car use and produces performance equal to domestic speakers yet retaining
high power handling and compact size. :

C15/15 Data on S15

15 watts per channel into 4N 6in Diameter

Distortion 0-2% at 1kHz at 15 watts 5%in air Suspension

Frequency response 50Hz-30kHz 2in Active Tweeter

Input Impedance 80 nominal 200z Ceramic magnet

Input sensitivity 2V R.M.S. for 15 watts output 16 watts R.M.S. handling
Power line 10-18V 50Hz-15kHz frequency response
Open and Short circuit protection 4} Impedance

Thermal protection
Size 4 x 4 x 1 inches

C15/15 Price £17-74 + £2-21 VAT. P. & P. free §15 Price per pair £17-74 + £2-21 VAT. P. & P. free

TWO YEARS' GUARANTEE ON ALL OF OUR PRODUCTS

: -Please Supply ...
I.L.P. Electronics Ltd Total Purchase Price .............................. P,
Crossland House ! Enclose Cheque 00 Postal Orders 0 Money Order O
Nackington, Camerbury Please debit my Access account [0 Barclaycard account [
. Account number ...
Kent CT4 7AD Name and Address ...................... ... .. .. ..
Tel. (0227) 63218 Signature. . ...

Registered office No. 1032630.
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RECEIVERS AND COMPONENTS

CHIPS AND THINGS

—) 1.C.3 at give-away prices | — you test you save!! (\ ’]
7 , Untested devices (NOT manufacturers rejects, fatiowts ete] =

PACK E1 (80% guaranteed good. 5 x MAN3 0127”7 segment LED
displays £1.00

PACK E2 (100% goot). 1 x B digit (plus overflow} 0 33" 7 segment
Liquid Crystal cakculator style dsplay £3.95

PACK M1 (100% guarantesd good) 2 = Calculator keyboards £1.00
PACK 01 {80% guaranteed good}. 15 x Logic 1.C s mawly dual J K OTL
flip-Hops, compatible with TTL Could reptace those costly TTL flip-Hlops 1n
most projects £1.25

PACK D2. 25 x SN7400 type ICs 100 two p nand gates We
guarantee 50 good £1.25

PACK L1 imarked and unmarkedl. 20 x Assorted Op-Amps. Could include
LM301 741.709. 555 etc. £1.25

PACK 12,20 x LM709 Op-Amps {8 lead T05) tl.sO‘\'\:\‘

Could be they are all DK, but as they're untested — we don't know. For
packs with no stated guaranteed mimimum. we'll guarantee ¢ works out
muth cheaper than average marl order prices buying this way. Satistaction
guaranteed or return compiete pack for replacement or refund.

MAIL ORDER ONLY — NO CALLERS
POSTAGE & PACKING add 20p

CODESPEED, P.0. Box 23, 34 Seafield Road, Copnar.
. Portsmouth, Hants. P03 5B4.
[

VALVES - Radio. TV, industrial. transmitting. We dispatch
to any part of the world by return of post. Air or Sea Mail.
2.700 types in stock. 1930 to 1976 obsolete types a
speciality. | ist 20p. Quotation S.A.E. Open to callers. Mon
10 Sat. 9.30-5.00. closed Wed. 1.00. We purchase all types
of new and boxed valves. COX RADIO (Sussex) 1d..
Dept. P.E., The Parade, East Wittering, Sussex, PO20
8BN. West Wittering 2023.1STD code 024366).

P.C.Bs Paxolin 9in . 7in, 50p. 12in « 9in 70p. 171in
- 94in, £1.15. Fibre glass double sided 7in « 8in,
80p. 12in . 6in, £1.20. 10 74 Series |.C.s on panel(s)
75p. Three assorted meters £2.40. T.V. Conver-
gence panels, full of good gear, £1.50. S/Mica caps
100 assorted 75p. 300 Small components, Trans,
Diodes £1-30. 7 b Assorted components £2.95. List
:gp. Refundable. Post 20p under £1. Insurance add
p.
J. W, B. RADIO
2 Barnfield Crescent, Sale, Cheshire, M33 INL

LEO'S. Mixed bags of 4 different sizes and 4 different
colours. 50 « £3.23, 100 = £9.25 including VAT and
post and packing. CWO. Michael Williams Electronics,
17 Vicarage Avenue. Cheadle Hulme, Cheshire. SK8 7JP.

ORCHARD ELECTRONICS

1.C.s. TTI. C MOS. Linear. Capacitors. Resistors
(E12). SIL/Rectifiers. Diodes. LED. Thyristors.
Zeners. Voltage Reg. DIL Sockets. Bridge Recti-
fiers. Potentiometers. Presets. Triacs. Diac. Plugs,
Sockets. Cable, Vero. Carefully selected range,
excellent despatch service, Same day turn round.
S.A.E. List. Suppliers to A.E.R.E. U.K.A.EA.
Government Depts. Schools.  Universities,
Manufacturers. Accounts opened far trade and
amateur. Join the professionals. Phone by 4 p.m.
Goods out Ist class by 5 p.m. Try us and prove it!

ORCHARD ELECTRONICS
Flint House, High Street, Wallingford, Oxon
Telephone 0491-35529

with remittance,

5846).

SMALL ADS

The prepaid rate for classified advertisements is 18
pence per word (minimum 12 words), box number 60p
extra. Semi-display setting £6.00 per single column
centimetre (minimum 2.5 cms). All cheques, postal
orders etc., to be made payable to Practical Electronics
and crossed “Lloyds Bank Ltd". Treasury notes should
always be sentregistered post. Advertisements, together
should be sent to the Classified
Advertismement Manager, Practical Electronics, Room
2337, IPC Magazines Limited, King's Reach Tower,
Stamford St., London, SE1 9LS. (Telephone 01-261

CONDITIONS OF ACCEPTANCE
OF CLASSIFIED ADVERTISEMENTS

1. Advertisements are acCepted subject to the
conditions appearing on our current advertise-
ment rate card and on the express understand-
ing that the Advertiser warrants that the
advertisement does not contravene any Act of
Parliament nor 15 1t an infringement of the
Bntish Code of Advertising Practice.

2. The publishers reserve the right to refuse or
withdraw any advertisemant.

3. Although every care 1§ taken, the Publishers
shall not be liable for clerical or pnnters’
errors or their consequences.

BRAND NEW COMPONENTS BY RETURN
Electrolytic Capacitors 18V, 25V, 50V — -7, 1-,
Tl 8p; 22, 47 55p (50N 6p): LUt Tp (OV 8pi:
10p): 470 11p (3UV 16p); 1,000 (16\) 15p, 1,00
1,000 (50V) 22p.

Subminiature Bead Tantalum Electrolytics -1,
10, 22 at RV, 4-7/25V 1lp; I/usN 13p: 22fIny,

3p: ohpl to X30p 1 4p.

Vertical Mounting Ceramic Plate 50V—El12 serics -
Lo00pE and B5 werive 1,500-47, 0001 2p,

Polystyrene E12 Series 63V Horizontal Mouuting—10-
1,000pF 3p: 1,260 10,0004 4p,

Mullard Polyester 250V Vertical Mounting E6 Series—0 011~
0-14p:0-10, 0-22 5p; U-33, 017 8p; 0-6= 11p; 1-0¢ 13p: 145 20p:

s
Mylar (Polyester® Film 100V Vertical Mounting - v-001,
2, UM 3p: G 01, 002 4p; 0-04, (-1 43p.
Miniature Resistors Highstab E12 Series 5. (*

0 T to 10N QL (1", over 1M Lp. Metal Fibad
W el 00W 106 te 2M2Q kip. Metal Fil 1W
s 10M Q) 2p.

INAT4R 8p; IN1002 5p; INSOD5 Tp: IN400T 8p: BUINT/Y/Y,
BC147/8/9, BC157/8/9, 197 9p.

1Miees 2000 glass, 3 lin i
Post [0p (frec over €4, Prices ialusine of VAT,

THE C.R. SUPPLY CO.
127 Chesterfield Road, Sheffield S8 ORM

il
AL
200

TURN YOUR SURPLUS capacitors, transis

irs, etc.. into

cash. Contact COLES-HARDING & CO.. 103 South
Brink, Wisbech, Camhs. 0945-4188. Immediate settle-

ment.
57mmdia 255mW............oviiinnn. £4.90
25mmdia 35mW.. ..., £3.80
4.7mm x 9.00mm 2.5mW .. :
Boaklet “SOLAR CELLS"................... ;
Data Sheets on 255 & 35mW cells..... £0.20

Prices inciude VAT and postage. large SAE for lists.
Mail order anly. Speedy service, IC's books, capacitors,
solar batteries, half price bargains and surplus PCBs
resistors, semiconductors etc etc

Edencombe Ltd.,
34 NATHANS ROAD, N WEMBLEY, MIDDX HAD 3RX

NICAD RECHARGEABLE CELLS. Popular sizes: button cells

(225mAH) Tip. ULl (1.8AH)Y €185, U2 (4AH) £2.2
Penlite (33ImAH) £1.25. P&P 18prcell. A. P. Friday.

]

Batteries Cluse. Lynsted. Sittinghourne. Kent. (Postal

only.

LOW, LOW PRICES FOR 7400 SERIES TTL!

00 1p 32 24p 89 €220 145 6%
01/2/3 14pny. 37 Wp  90//3 44p 153 83p
04/5  16pw. 40 19p 91 s8p 157 64p
os 31p & 6lp 95  60p 174 94p
o8 18p 42 sep 96 73p 115 Tsp
10/20 14p  45/7/8 75p 100 70p 181 £2.56
13 30p® 73/4/6 27pe= 121 3lp 190 £1.24

17 27 75 43p 123 53p  192/3€1.00
0 1Sp s 27p 1256 44p 196 B4p

full—;p?c. Devices. Pricekinclude VAT
SAE for GOW’ & r lass) 20p. C.W.O.

J. €. JONES (PE29), Mail Order Only
46 Burstellars, St. Ives, Cambs. PE17 4XX.

RESISTORS, CAPACITORS, SEMICONQUCTORS, Ics. Poten-
tiometers, DIN Sackets, Plugs, Cabinets, Hardware,

Kits of parts tor Tuners. Amplifiers, Train Controllers,

Capacitor Discharge Power supply etc. Send 94p stamps
for catalogue and price list. R.B. Electronics, 24

Spriugfield Park. Halyport, Maidenhead. 39798,

/7\/[ SPECIAL OFFERS.

Buy NOW while stocks last. PRICES INCLUDE V.A.T.
RESISTORS )W 5% carbon film E24 range 10R-1M.

2p eoch, 100 of one value £1.03, 1000 of muxed 100's £9.95
E12 sénies pack 10R-1M, 10 of each value (610 resistors) £6.40
£24 senes pack 10R-1M, 10 of each value (12)0 resistors) £12.70
£12.24 expansion packs 10 of each value {500 resistors) £6.30
TRANSISTORS

BC107/8/9C . 10p  BC182/184L 12p
BCY71 1Sp BC212L 12p
2N2926Y 10p  2N2928G * Vip
2N3054 2N3055 a8p

INTEGRATED CIRCUITS

CA3089E IF System £1.99 CAJOP0AQ Ster. Decoder £3.99

7418 pin Dl Op Amp  26p 748 IN Op Amp 38p
7098pinDILOp Amp  27p 723 Voltage Regulator  54p
LM3900 Quad Amp 7ép LM380 2W Amp 99p
LED’s Red 3 or 5mm 13p Pock 10 LED's (seconas) 89p
RECTIHERS 1N4001 Sp 1A/50V Bridge 29

POLYESTER CAPACITORS (250V)
0 1uF3p, 0220F4p, O 47vF7p, 1 OuF12p.
Please add 1 5p for Postoge. Send 2 stamps for Catalogue.
BARCLAYCARD "phone service availoble. Tel. 0473 50975,
FRASER-MANNING LTD.,
26 HERVEY STREET, IPSWICH, 1P4 2ES.

BARGAIN SEMI-CONDUCTORS

1-10 10-100
2N 3055 RCA/Motorola S§0p each 44p each
LM 741 8PIND.IL 24p each 22p each
LM 5558 PIN D.LL. 33p each 31p each
0.2 RED LED'S 12p each 10p each
T2 800 D 8A 400V TRIACS 94p each 87p each

ALL PRICES INCLUDE V.AT. P & P 50p.

MERLIN ELECTRICAL LTD.,
SPA WORKS, SPA ROAD. HOCKLEY, ESSEX.

CARBON FILM RESISTORS 5, EI12 1/8W, 1 4W, 1 2W.
Your mix 90p 100, Metal Fibn 1 2W. £1.10 100, p&p
15p. Mail Order only. CANDAR. 9 Galloway Close.
Bletchley.

GAMMA ENTERPRISES
NEW COMPONENTS — 24 Hr SERVICE

BC107C/109C-9p, BC182L/212L-12p, 555-42p, 741-
24p, IN4007-729. TiP41A-44p, TIP42A-47p, 2N3055-
48p, 2N3819E-23p, LM381N-145p, 1N314-3p, Presets-
71p. Pots-25p, Vero-31x17x0.1-182p, 9-0-9v 75mA
Trans-85p, 5 pin DIN Plg-13p. 2 pin DIN Pig-7p, Veropins
50 for 20p, Twin white flex-5p/m, tnsulated croc clips-5p,
add VAT, PQST-30p. STAMP brings LISTS of. RESISTORS,
PLUGS. SOCKETS, CAPACITORS, TRANSISTORS.
DIODES, LOGIC LINEAR. BOLTS, NUTS, WIRE, CABLE,
THY, TRIACS. CARTRIDGES + STYL11 + MORE + + + + +
+ DISCOUNTS.

Dept PE, 18 Landale Rd, PETERHEAD, Aberdeanshire,
AB4 6QP.

BOOKS AND PUBLICATIONS

SIMPLIFIEO TV REPAIRS. Full repair instructions
individual British sets £4.301, request free circuit diagram.
Stamp hrings details unique. TV Publicatinns, (AUSEPE)
76 Church Street, Larkhall, Lanarkshire.

ELECTRONIC TIMESAVER Learning Program. 30-stage easi-
learn electronics program including boards, terminals,
plans and circuit know-how. Ideal for heginners, students,
schools and colleges, Special intro-offer £4.75. Maoney
back if not delighted. TE(‘HNO(‘ENTRE (PE), PO Box
a3, 54 Adcott Road, Middleshrough.

UFO's MAP; The final solution? Flight Pattern; TV
Detectinn  (Dappler): Optical Detection; Radiation/
Optical Detection: Sighting Recorder; Metal Detection:
Newssheet: “Antigravity’; "Propulsion”. Prediction
(wave) 93p each chart. R & E. Highlands, Needham
Market. Suffolk.

SERVICE SHEETS

BELL'S TELEVISION SERVICES for Service Sheets on
Radin, TV. etc. 73p plus S.A.E. Colour TV Service
Manuals on request. S.A.E. with enquiries to B.T.S.
190 Kings Road. Harrogate, N. Yorkshire, Tel: (0423)

AHRAS.

SERVICE SHEETS for Radio, Television, Tape Recorders,
Stereo etc. With free Fault-finding guide, from 50p and
S.A.E. Catalogue 25p and S.A.E. Hamilton Radio, 47
Bohemia Road, St. Leonards, Sussex.
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EDUCATIONAL

SITUATIONS VACANT

TELEVISION
TRAINING

12 MONTHS’ full-time course in
Radio and TV for beginners (GCE—or
equivalent—in Maths and English).

26 WEEKS'’ full-time course in Mono
and Colour TV (basic electronics know-
ledge essential).

13 WEEKS'’ full-time course in Colour
TV (Mono TV knowledge essential).

These courses incorporate a high
percentage of practical training.

Next session starts on April 17th.

Prospectus from London Electronics

College, Dept. A3, 20 Penywern

Road, London SW5 9SU. Telephone
01-373 8721.

RADIO TECHNICIANS

Government Communications Headquarters has vacancles for Radlo
Technicians. Applicants should be 19 or over.

Standards required call for a sound knowledge of the principles of
electricity and radio, together with 2 years 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 Tele-
communications Part 1 (Intermediate) Certificate or equivalent HM Forces
qualifications.

Salary scale from £2,230 at 19 to £2,905 at 25 (highest pay on entry) rising
to £3,385 with opportunity for advancement to higher grades up to £3,780
with a few posts carrying still higher salaries. Pay supplements total
between £443 and £522 per annum.

Annual leave allowance is 4 weeks rising to 6 weeks after 27 years service.
Opportunities for service overseas.
Candidates must be UK residents.

Further particulars and application forms available trom:
Recruitment Officer, Government Communications Headquarters
Oakley, Priors Road, Cheltenham, Glos. GL52 5AJ
Tel.: Cheltenham (0242) 21491 (Ext. 2270)

TECHNICAL TRAINING
Get the training vou need to move up into a higher
Faid job. Take the first sler now—write or phone ICS
or details of ICS specialist homestudy courses on
Radio. TV. Audio Eng. and Servicing, Electronics,
Computers: aiso self-build radio kits. Full details from:

1CS SCHOOL. OF ELECTRONICS
Iept. 272Q (ntertent House. London SWE AL )
Tel. M-6229911 (all hours)
State if under 1R

FOR SALE — continued

MISCELLANEOUS — continued

MOTOROLA 02 MPU KIT. Fully Built plus extra 256 By

tes

Ram, D/A Convertor, & £15 warth of MPU Books. £190
ono. Heathkit VVM (FET) £35. 100 assorted Electronic

Magazines - Offers. Phane (180978 3918.

CITY & GUILDS EXAMS
Study for success with ICS. An ICS homestudy course
will ensure that you pass your C. & G. exams, Special
courses for: Telecoms. Techmicians, Electrical
Installations, Radio. TV & Electronics Technicians,
Radio Amateurs. Full details from:
1CS SCHOOL OF ELECTRONICS
Dept. 2720 Intertent House, London SVWE 4L S
Tel. 01-6229911 (all hours)
State it under I8

TOROIDAL
MAINS TRANSFORMERS
FOR SALE

Small quantity of Toroidal Transformers for sale at
£5.560 each plus postage, packing and VAT (add
£1.50 to order).

Primary: 10-0-110-200-220-240 Voits.
Secondary: 11.5V @ 4 amps, 35V @ 1 amp,17V @
0.4 amps, 16V @ 0.2 amps and 11V @ 0.3 amps.

Please send cash with order to:-

- Cifer Systems Limited,
Avro Way, Bowerhill, Melksham, Wiltshire

Allow 21 days for delivery.

COLOUR TV SERVICING
Learn the techniques of servicing Colour TV sets
through new homestudy course approved by leading
manufacturers. Covers principles, practice and align-
ment with numerous 1llustrations and diagrams. Other
courses for radio and audio servicing. Full details from:

1CS SCHOOL OF ELECTRONICS
Dept. 272Q) Intertent House, London SWE 4L
Tel. 016229911 (all hours)
State if under 18

MPU  KEYBOARO/OISPLAY. Calculators suitable

for

"CHAMP". Kevhoard easily modified. Display and
drivers warking. £2.50 inc. P & P & data. LINTRONICS.

313 Green Lane. Ilford. Essex.

LADDERS

LAODERS. Varnished 25¢ft. Extd. £35.70. Carr. £2.40.
Leaflet. Callers welcome. Open Sat. Ladder Centre,
(PEE4) Halesfield (1) Telford, Salop. Tel: 586644.

FOR SALE

ET.1. 4600 SYNTHESISER. Complete in case. Offers: Mr
Calderwood, 177 Duntocher Road. Clydebank, Scotland.
‘Phone Duntocher 74451.

REVOX A77 Quarter track Portable with amplifiers and
loudspeakers. Buver collects. Offers over £300 considered.
M. G. Couch. 37 Heol Rhosyn. Morriston, Swansea, W.
Glam.

NEW ISSUES of “Practical Electronics™ available from
April 1974 edition up to date. Price 65p each. Post Free.
¢BELL'S TELEVISION SERVICES, 190 Kings Road.
Harrogate, N. Yorkshire. (Tel: 0423) 55885.

PRACTICAL ELECTRONICS complete {rom first issue to date
125, Offers Chelmsford 55651.

MAPLIN DRGAN PARTS. Pedalboard, DMO2T, Tone Boa
etc. Walsall (0922) 25263 after 6.30pm.

rds

PE JDANNA PARTIALLY ASSEMBLED. All components
maunted on PCBS but not tested. Complete with Clef
Prodacts cabinet in original box, KIMBER-ALLEN
Kevhoard and Assembly Jig. £95, WHEELER. 15
Hawthorn Crescent, Bewdleyv, Worcestershire. Tel: 402885,

SCOPES: Tektronix 531 with 52753 Plug-in £175. Marconi

1330 £60, Phone Calchester 63809,

WANTED

NO LICENCE EXAMS NEEDED

To operate this miniature, solid-state Trans-
mitter-Receiver Kit. Only £9-75 plus 25p
P. & P.
‘Brain-Freeze' 'em with a MINI-STROBE
Kit, pocket-sized 'lightning flashes', vari-spegd,
for discos and parties. A mere £4-30 plus 20p
. & P. Experiment with a psychedelic
DREAM LAB, or pick up faint speech/sounds
with the BIG EAR sound-catcher; ready-made
E\ugi;)funclion modules. £5 each plus 20p

L. OTS MORE! Send 20p for lists. Prices include
VAT. (Mail order U.K. only).

BOFFIN PROJECTS

Cunliffe Road, Stoneleigh
Ewell, Surrey (P.E.)

OUTSTANOING 2200 Hi-Fi FM_ Tuner. Full Coverage
&8-102MHz. Varicap tuning. Latest silicon superhet
design. Ideal for push butten/manual tuning only £9.95.
Unigue 3300 stereo class A Amplifier, power 32 watts
peak, complete steren pre-ﬂmplif{)er 2 power amplifiers,
all inputs accepted only £10.95, 5500 Tuner amplifier +
specification as above 2 anly £19.95. All equipment built,
tested and guaranteed with full instructions (P&P 50p).
GREGG ELECTRONICS, 86-88 Parchmore Road.
Thornton Heath, Surrey,

100 WATT GUITAR/PA/MUSIC
AMPLIFIER

With superb treble, bass. Overdrive. slimling, 12 months
guarantee. Unbeatable offer at £39. Also twin channel with
separate treble/bass per channel £48, Money returned if not
absolutely delighted within 7 days. Also fuzz boxes great
sound robust construction £6.60. Also 100 watt 12 in.
speakers £22.50.

All inclusive of P.P, Send cheque or P.0. to:

WANTEQ — NEW VALVES, Transistors. Top Prices, popular
types. Kensington Supplies, (B} 367 Kensington Street,

Bradford 8. Yorkshire.

“RADIO AND TELEVISION Servicing”. Books wanted tr.
1961-1965 edition up to date. £3,00 plus postage paid

om
per

copy by return of post. Bell's Television Services, 190

Kings Road. Harrogate, N. Yorks. Telephone (04
HH8BH.

23)

ELECTRICAL

LIST No. 28 now ready - Styli illustrated equivalents
also Cartridges, Leads, etc., free for long S.A.E. Felstead
Electronics. (PE), Lungley lane. Gatley, Cheadle,

Cheshire. SK8 4EE.

/’——N

2= MISCELLANEOUS ™

OEWTRON SYNTHESISER. thirteen modules plus keyhoard,
over £300 worth of components. Needs attention. There-
fore £150. Tel: Dartford 29101.

Practical Electronics  March 1978

LQW QEFINITION TELEVISION (Baird Style) revived. Mem-

rship L.D.T.V.A. still only £1 p.a. WRITE, 1 Burnwi
Ddjve. Wallaton, Nottingham. _ -// /
I

\b(érg

nod

WILLIAMSON AMPLIFICATION
62, THORNCLIFFE. AVENUE, DUKINFIELD,
CHESHIRE. TEL:061-344 5007

ARMATURE AND COIL WINDING
ENAMELLED COPPER WIRE
Only top quality materials supplied.
All orders despatched within 24 hours.

.W.G. 11b ree} + 1b ree]
10 to {9 £2-95 £1-60
20 to 29 £3-15 £1-80
30 to 34 £3:45 £1-90
35to 40 £3:65 £2:10

All prices inclusive of P, & P. in U.K.
COPPER SUPPLIES
102 Parrswood Road, Withington,
Manchester 20 Telephone 061.445 8753

BURGLAR ALARM GOOOIES! 12V Siren £5.53, 240V
Siren £9.61. Plastic coated and lettered Bell Box £5.25,
Flush Magnetic Contact 60p. surface 65p. S.A.E. for price
list. C.W.AS. 11, Denhrook Walk, Bradferd BD4 0QS.
Bradtord 682674. All prices fully inclusive.
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GLASS FIBRE P.C.B."s BUILD YOUR OWN TV CAMERA

From your own tope, film or ink master. Send S.A.E. for ONLY KNOWN HIGH PERFORMANCE SOLIO STATE CAMERA IN
quotation. KIT FORM, Also available factory assembled. Ideat for experimenters,
PRACTICAL ELECTRONICS P.C.B.'s in gloss fibre, tinned and industrgfiiecucityiie ducati oS IR e s Lo o
i i equipment. *Fully guaranteed. *Completely self-contained. With our
‘;"Il;:éoc°"épme set of Radio Control boords, June to Aug. r:odzlnor wibl coynnecl to any domestic TV set. Model C1 complete
6 £5.80p. Cross Hotch Generotor £2.85p. with Vidicon £99, Les:s Vidicon L82.35. (Lent available a5 optional
May 77 Burglor Alorm (1305-1) £1.68. June 77 Sports Centre - extra). SAE for info or phone your order through using your Barclay
(1306-1) ond power supply p.c.b. £2.66. July 77 I;ﬁgivol q or. Access Card.
Stopwotch (1307-1) £1. Oscilloscope trace doubler 95p. Eorth CROFTON ELECTRONICS LIMITED

Leakoge C.B. (1307-2) €1.96p. Aug. 77 C/R Meter (1308-1) 35 Grosvenor Road, Twickenham, Middlesex. 01 <891 1923
97p. Sept. 77 Freq. Counter Timer (1309-2/3) £3.98 set of
two boords. Scope Probe (1309-1) 56p. Oct. 77 Digitol

B 0 550 o0 53 &5 ot M iy e e
stain ( - p. Dec. or Burglor Alarm - -2.
88p. 128 Note Sequence (1412-2/3) £2.7) set of two TH E FAB U LO U S 10 each t)‘:vaiﬁ/y. vca/I’:I:Msgnzdns?A?:?o:EQ:gL sampte

boords. .
 CWO.Pleasr. SAE. For Complet st D2 MICROPROCESSOR CH0 CASSETTES 30p Al Cassetias n piasic
p :
PROTO DESIGN €90 CASSETTES 45p Case with Index and

4 Highcliffe Way, Wickford, Essex SS11 8LA EVALUATION KIT Screwed Assembly

Aill prices include VAT Add Postage 10p in £1

FROM MOTOROLA- Quantity Discounts SALOP ELECTRONICS
SUPERB INSTRUMENT CASES BY BAZELL!, manufactured 10 Units 5% 23 WYLE COP
fram P.V.C. faced steel. Hundreds of people and indus- 50 Units 7% SHREWSBURY
trial users A?e choosing the cases they rTquire frm)r\\ our Featuring *24 key keyboard *Seven segment 100 Units 10% Tet. 53206
vast range. Competitive prices start at a low 90p, chassis display *Cassette interface *Erom & Ram STABILISED P.S.Us. Large range of various voltages and
punching facilities at very comnetitive prices. 400 mndel.s P yd \ ] f C bili “Full currents, availahle cased or in chassis form. SAE for full
to choose from, free literature (stamp would be appreci- Expandable *Interface Capability “ku particulars and prices. A BARTON, PE, Highbanks, Newport
ated). BAZELLL, Dept: No. 23. St. Wilfred's. Foundry Documentation *5 Volt power supply Required Road, SANDOWN. LW, '
Lane. Halton, Lancaster. LA2 6LT. *One years FREE membership of The Amateur

Computer Club with eve hase*. £176 +
auwo e TREASURE TRACER [T S tc | CABINET FITTINGS

Stage Loudspeakers and Amplifier Cabs

Fretcloths, Coverings, Strop & Recess Hondles, Feet, Costors,
‘hs MK "l Metal Locator ENAMELLED COPPER WIRE Jocks & Sockets, Connons, Bulgin 8 ways, Reverb Troys,
SWG I1h oz 4oL 2oL Locks & Hinges, Corners, Trim, Speaker Bolts etc.
10-19 260 130 66 55 Send 2 X 9p Stamps for samples and list.
icep tu 20-29 2.80 60 85 65
D e e - 5 & ADAM HALL (P.E. SUPPLIES)
B Filled with Farsdsy shieid ';5_',“ 3‘“ 190 110 79 Unit @, Starline Works, Grainger Road
B Spesker and sarphone operstion :‘041 -l"ii) 2'\0 1.90 15 Southend-on-Sea, Essex.
G T e Ty 1446 s 300 20 165
W Five transstor crgurt 47 8.00 S.00 300 1.76 FOR BOOKS, CMOS AND COMPONENTS
® Troroughly professional tinmh a8 15.00 91X 6.00 330 {
T T i ' 6800 Booklet 1.80, MOT CMOS Dotobk 3.50, 6800 App!
@ s sesn on BBC.1 1na BBC2 TV Tinned Copper, Even Gauges 14-30 £3 per Ib. mgrh‘l?b"f.:ft;o‘?l;o%xg:‘-ég.nsclr: Isn'drgkié&c;nlj”s
. : otol 10, atol 45, ser's
$an0 wampeo saaresssa enveicos Multicore 60/40 Solder 18SWG £3.24 per Ib. Man 5.15, 280 Ass Lang Prog Mon 7.50, 280 CPU Mon
Prices include P & P and VAT. 5.60, Z80 CTC Spec 0.80, Z80 P10 Mon 3.30. Also a full
Comp! Bud SAE brings list of copper and resistance Wires. ronge of CMOS - send for free catologue. MPUs:
woreete £495-95  Siee™  £20-95 E PP MEKSBOOD2 205.20, MC6820 8.66, Z80 30.72, Z80A
Post £1 20 - £1 37 VAT Post £1 20 - €1 77 VAT 39.94, 280CTC 13.82, Z80P10 13.82, Memories: 2102-A
MINIKITS ELECTRONICS. 69 CLEVELAND ROAD 2.55, 2112A-4 3.13. Disploys: Type FND500 C.C. 1.40,
SRELHY 9 O TH E SC' E NT' FIC Type TIL32} C.A. 1.61, 5LTO1 5.29. Crystals: 32.768KHz

LONDON E18 2AN (Mail Order Only)

3.78, 5.12MHz 3.89. Clock 1Cs: AY51202 4.35, AY51224

W| R E COM PANY 3.78, MK50253 6.05. Soldercon Pins: 100 0.54, 1000

FLEARING LABORATORY. Scopes. recorders. testmeters, 4.32, 3000 11.34. free catalogue by return. All items

bridges. audin. R.F. generatars. turntables, tapeheads. PO Box 30 London E.4. CWO. Prices inclusive of VAT, Add 35p p&p. SINTEL, P.O,
ahilislgd gﬂl’?h sweep generaturs, test equipment, etc. Reg. Office, 22 Coningsby Gdns. Box 758, 209 Cowley Road, Oxtord. Tel. (0865) 49791
wer Beeding 2:36.
PRINTED CIRCUITS MAKE YOUR OWN PRINTED CIRCUITS !;!‘FM' ELECTRONICS
a Fulwood Road, Broomhill, Shetfieid $10 38D
and HARDWARE RUB-ON TRANSFERS — Starter pack (5 sheets,
! ) . lines, pads, I.C. pads) £1.30, Single Sheets 27p. G h
Reodily ovoiloble supplies of Constructors’ hordware. Printed FERRIC CHLORIDE - | Ib bags 70p (P. & P. 40p.)* elvoHt Pﬁlec‘:" at
circuit boords, top quolity for individual designs. Prompt SOLDERCON SOCKETS — 100 6§p. .qua%?ify ﬁ:‘?sf‘ssé%';,; e :%Ec
service. Send 25p for cotologue. From: rotes). PLASTIC SUPPORTS — 7 or 8 hole 6p./pair. Dry transter lettering
RAMAR CONSTRUCTOR SERVICES, S.A.E. lists sample. P. & P. 15p/order except*. BEC now available
Masons Road, Strotford upon Avon, Warwicks. P.K.G. ELECTRONICS CABINETS
Tel. 4879, OAK LODGE, TANSLEY, DERBYSHIRE {ORION cabinet still available punched or unpunched
Send t5p (refundable) for leaflets

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS
Please insert the advertisement below in the next available issue of Practical Electronics for ...........c.c.coo i, P

insertions. | enclose Cheque/P.O. for £ .......coooeciieenene

{Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Practical Electronics)

| , ,
3 P : : * -
I . | : | |

|

1
_ f
Lestaiiary ) A e

O S TR ) S T Pl S ]r____ﬁ_,,. N e Sl ]

[NI/A\R][S P, N PR, kL oo T e e T 000t i kS s bivy Send to: Classified Advertisement Manager

PRACTICAL ELECTRONICS

GMG, Classified Advertisements Dept., Room 2337,
King's Reach Tower, Stamford Street,

London SE1 SLS. Telephone 01-261 5846
Rate:
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BARGAIN MONTH!POST FREE £5+

FREE 1978 CATALOGUE SALE LIST. MANY SURPLUS &
CLEARANCE LINES. SEND S.A.E. DO YOURSELF A FAVOUR

A SEMICONDUCTOR POWER HOUSE.

TRAMPUS ELECTRONICS LTD. 58-60 GROVE ROAD, WINDSOR,
BERKS. SL4 1HS. TELEPHONE WINDSOR {07535) 54525,

A Fast service on ex stock product. Normally 24 hour turn around. Quality

devices to manufacturers specifications. No minimum order charge except

m Barclaycard or Access by post or telephone £5 minimum. Send C.W.0. post

free over £5, except invoiced or credit card orders, otherwise add 20p post
& packing. Add 89£VAT to items marked *. 12% VAT to unmarked items.

m‘!

REDUCED LINES

ULK BUY BARGAINS
H Y IC’s & TRANSISTORS

LEDs }" & 0.2" dia.

Red no clip p® FULL SPEC PAKS.
0.2" or 209 & clip 12p° BC107 8p® | MJE2955 £1°
Colour LEDS all 16p* All £1 each BC108 8p* | MJE3055 55p*
« |BC103  8p* |ORP12  50p*
Ak B o2 hed LEDs €17 1BC109C 156+ | TIP2955 650e
DISPLAY PAK C: 4 x 2N3055 SOW BC177/8/9 TIP3055 55p®
03" DL704/2 & 707/2 ' €10 20p® | 2N3055 45p*
) ! PAKD:12 x BC10g  £1+ |BC182/3/4 7p | 2N3702/4 8p®
0.6" DL747/2 £1.50° | oA E 13 % BC182 £1 | BC212/3/4 7p | 2N3B19E 18p*
TGS Gas Detectors £6° | pAKF 13 x2N3704 €1 |BCY70/1/2 2N3820 38p*
! : 20p* | 2N2646 50p*
PAK G: 7 x BFY51 £1 3 NP -
PAKH:7 x IN3BI9E £1: |BD131/132cq | 2N545 *x
CAPACITORS PAK J:6 x 2N3053  £1° M12955 i ﬂfgh";‘gs* »
Ceramic 22pf to 0.5 5p PAK K:40 x 1N4148 £1* £1.50° l{‘s us| 3(&’.
Electrolytic 1pf 10 200p!  7p PAK M: 4 x Pair NPN/PNP{Z;A 3
1000pt/25v 20p Q ER M 9
Tantolumsonly  16pea | PAKN:50xOABUST £1 |BrORRe. Narang1a o
PAK P:20 x Plastic 109 £1 IN4OO1 5p* 4004 7p*

PAK R: 14 x BC107 £1°
PAK S: 14 x BC108 £1e

PAK T- 10XNPN 2A 60v£1= | LINEARS: IC's 1 7812

RESISTORS {/;w 2pea

i . 1 75p*
Pesesiop " posase | PACUISIVRIAREY | Sotiapnaser’ Te1e e
PAK V:40x5MFD 10v  £1 | 5gg 29p* | LM309K  £1°
PAK W: 20 Electroiytics  £1 741/8 21p* | LM380  89p
VERQ 0.1 MATRIX PAKY:4 x [M301/14 £1¢ | 5,7 89pe | (M381 £1.55
2l"x3;' 42p* 31x5" 59p° PAK Z: 20x2N3702 748/14  29p° | LM3900 69p
33"x17" £2.60 23 x5750p® Type PNP £1 |74g/8  39p* | MC1310  £3
DfiBoard67x 4" £2.50° | NEWPAK X 4x555  £1 7805 £1° | ZN414RX 75p
Dalo PCB Pen 65p* TRIAC: 10A 400v £1°
Nylon Board Copper 6 x4 SCR:4A 400v (106} 50p* | 7400TTL 12p* | 7480 45p*
Tub FEC Etch 1k 6:1 ST ar T oma 42550 ;ﬁgé gp- ;2?5’1 g;p-
ub tch ° 1 TAG 1A/600v p* p*
RS Bleeper 124 © £1.50e | SCRTAG 1A/ % 7413 2701 74123 gg:-
Knobbs: Cheaj 10p* i . 20 8p* 2
Relay. Multi Pole 12 £1e DIL Sockets: Lo Profile 7430 8p* | CMOS etc
Silicon Grease Satchet 25p*® 8 pin 12p* | 7445 S0p* | 4001 18p*
7 Digital Clock IC £2* | 14 0r 16 pin 15p* |[7447  79p° | 4011 18p*

£1e

FREE: 1978 CATALOGUE SALE LIST. SEND S.A.E. BARGAIN OFFERS1

THIS MONTH'S SNIPS. LIMITED STOCKS.
TUNER MODULE, BRAND NEW EXPENSIVE. EX MUSIC TUNING GANG.
0] AIR SPACED 0-360/395

CENTRE MW, LW, FM, MPX PUSH BUTTON £22.51
PC. HALF PRICE £1 ea.

7 watt STEREQ AMPLIFIER MODULE £31.69

OSMABET LTD We make transformers

amongst other things
LOW VOLTAGE TRANSFORMERS; Prim 240V a.c.
6-3V 1 SA £2: 3A £3; 6A CT £4-25; 12V 1-5A £2 4 1
6A CT £8; 18V 1 5A CT €4.25; 24V 1.5A CT €4~ 1 3A CT £6;
SA CT £10: 8A CT £15: 12A CT £21; 40V 3A CT £10; 50V 6A CT
£21.

TWIN SEC TRANSFORMERS; Prim 240V a.c.

6V 0 6A + 6Y 0°6A 9V 0 4A ~ 9V 0-BA. 12V 0-25A - 12V
0-25A. 20V 0 15A 12V 0-15A all at £2-85 each. 15V 0-75A
ISV0-75A £4; 15V 1 SA + 15V 1.5A £5; 18V 1A + 18V 1A £4-50;
I8V 1:5A <+ 18V 1.5A £5.75; 20V 1.5A + 20V 1.5A £5.75;
12V 4A + 12V 4A £7-50: 25V 2A + 25V 2A €750

MIDGET RECTIFIER TRANSFORMERS; Prim 240V m.c.
6-0-6V 1-5A or 9-0-9V 1A £2-25 each: 12-0-12V 1A or 20-0-20V
0-75A £2-65 each. 9-0-9V 0-3A or 12-0-12V 0-25A or 20-0-20V
0:15A £2 each

LT TRANSFORMERS TAPPED SEC; Prim 240V a.c.
0-10-12-14-16-18Y 2A £4; 4A £5.25; 0-12-15-20-24-30V 2A £4-50;
4A £7-50; 0-5-20-30-60V 1A £5:25; 2A £7 50, 0-40-50-60-80- 100-
110V 1A €750

MAINS TRANSFORMERS: Prim 240V m.c.

250-0-250V 60mA 6 3V 1A €185 inc. P & P_ana VAT
250V 100MA 6 3V 2A 28 inc P &P an

23V 0 5A 150 nc P 4P an

110/240V a.c. Auto 20W EZJL" F &P and VAT

SPEAKER MATCHING AUTO TRANSFORMERS

12W. 310 B or 15. up or down. £2-25 inc P. & P. and VAT

LOUDSPEAKERS

240 801 2410 8 or 2501 24in 8 or 80N; 3in 350 3411 3. 16 or 80N
7 x 4ns 2,16, 25 0r 8011 £2 each 8 x Sin

4.8 or 251, £2-70; 8ins 81 €2-70 inc_P & P_and VAT

INSTANT'' BULK CASSETTE/TAPE ERASER

Instant erasure of cassettes and tape spool, any diameter

domagnetises tape heads, 200:240V a.c. £6 Inc. P. & P. and

VAT I

POWER SUPPLY, TWIN OUTPUT; Prim 240V m.c.
New. ex British manutacture. Smoothed d.c Quiput 20V 1 5A
plus stabihsed 15V 100mA. pius 12V a.c. 0 SA; wih dlagram
£4-75 1nc P. & P ang VAT
CONDENSERS .
Electrolytic. W/E 1000, 50330 ey 40V 80p-Pape} tubuiar
W/E. 47/600V 2 2/400V| 4 7/160V atl 25p sach (£15 per 1000)
Electrolytic screw terminit-1200:75V SUp.-
EDGWISE LEVEL METER FSD 200A
Size. 19 x 18 x 20mm 800, £1-35 inc. ¥ & P_hnd VAT
PRINTED CIRCUITS ETCHINGWIT
Make your own PC Boards. Comprahensive commaercial kit,
instruclions. £4 inc. P. & P_and VAT

220 T2~ anhd VAT
MULTI WAY CABLE, SCREENED PVC COVEREQD
36 way £1; 25 way 75p; 14 way S0p; 6 way 25p: 4 way 20p;
2 way 10p; 1 way 8p per metre. Fig. 8 stereo twin. £1.25
15 metres
MINI 3-CORE CABLE. 19/0. 10mm
Ideal for speakers. intercoms, etc. £4-85 inc. P.& P and VAT
TWIN FIG. 8§ CABLE
Polarised. 100m £5-00 ing. P. & P_and VAT
All types domeslic and commercial cables
Enquiries invited

Carriage and VAT EXTRA on all orders

except where otherwise stated

Cailers by appointment only
8.A.E. Enquiries, liste.

46 Kenilworth Road, Edgware, Middix HA8 8YG

Tet. 01-958 9314
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SIEMENS, PLESSEY, etc.
MINIATURE RELAYS

RELAY

RELAYS. WIDE RANGE OF A.C. and D.C. RELAYS
AVAILABLE from stock. phone or write.in your enquiries

FT3 NEON FLASH TUBE

High intensity multi turn, high voltage, neon

glow. discharge flash tube. Design for ignition
timing. etc £1-50. P & P 25p. (£1-89 inc VAT) 3 -
tor €3. P & P 50p (£3-78 inc VAT & P}

VARIABLE VOLTAGE TRANSFORMERS

INPUT 230/240V a.c. 50/60 OUTPUT
VARIABLE 0-260V All Types
SHROUDED TYPE

200 watt (1 amp) inc_ a.c. voltmeter £12-
0.5 KVA (24 amp) (MAX) £1

1 KVA (5 amp) (MAX) £19-
2 KVA (10 amp) (MAX) £32.
3 KVA (15 amp) (MAX) £39
4 KVA (20 amp) (MAX £60-

)
CARRIAGE AND PACKING EXTRA

GEARED MOTORS

100 r.p.m. 115ib.dn. 110V, 504z 2 8A

single phase spht capacitor motor

Immense power Continuously rated

Totally enclosed. Fan cooted in-line

gearbox. Length 250mm Dia 135mm. Spindie dia 15 Smm
Length 145mm Ex-equipment tested £12. Post £1 50 (£14-58
inc. VAT & P ). Suitable transformer 230/240V operation £8
Post 75p (£9-45 inc VAT & P )

NI-CAD BATTERIES Hegnht  width Fengty
(mm) (mm) {mm)
23AH 1 2V Plastic Case £4-86 214 79 27
35AH 1 2V Metal £7-56 218 75 29
40AH 1 2V Plastic Case £9-18 275 80 35

Post 50p per unit

METERS NEW—90mm Diameter

Type: 65C5 d.¢ Mc 0-2 0-5 0-20 0 50
0-100 amp 0-15Vd c 0 30Vdc Type: 6272
ac Mt0-1V 0-50 amp 0-15V, 0-30V Type
65L5 R.mc 0-30V a ¢ All at £3-50 each P &
P 50p (£4-32 each inc VAT & P}

NEW HEAVY DUTY SOLENOID. mfg
by Magnetic Devices. 240V a.c

LT. TRANSFORMERS

0-12V/24V at 1 amp, £2-50. P.&P. 50p {£3-24 inc. VAT & P).
25-0 25V at 24 amp. £4-50. P.&P. 75p (£5-67 inc. VAT & P).
0 12V/24V 10 amp, £12:35. P.& P. £1.50 {£14-96 inc. VAT & P.).
0-4Vv/6V/24V/32V at 12 amp, £13. P.& P. £1.50 (£15.66 inc.
VAT & P.).

0-12V a1 20 amp or 0-24V at 10 amp, £12.00. P.&P. £1-50
(£15-01 inc. VAT & P.}.

0-6V/12V/17V/18V/20V at 20 amp. £14. P.&P £1.50 {£16.74
inc. VAT & P.)

0-6V/12V at 20 amp, £11-85. P.&P. £1 (£13.88 inc. VAT & P.).

Other types in stock- -phone your enquiries

CITENCO

FHP motor type C 7333/15 220/240V a.c 19 m
rp.m. reversible motor. torque 14 5 kg

gear ratio 144-) Brand new incl

capacitors, our price £14-25. P & P £1 25 ‘-_}r'j
{£16:20 inc VAT & P )

BODINE TYPE N.C.I.

GEARED MOTOR

(Type J) 71 r.p.m. torgue 10Ib.in

Reversible 1.70th h.p 50Hz

The above precision made U S A

motor is offered in as new condition

Input voltage of motor 115V a.c Supplied complete with
transformer for 230/240V a.c. Input.

Price, either type £6-25. Post 75p (£7-56 inc VAT & P ) or less
transformer £3-75. Post 65p (£4-75 inc VAT & P}

(Type 3} 71 r.pm. 4 Iban. 230V ac Continuously rated
Reversible £6-50. Post 75p (£7-83 inc VAT & P

operation approx. 20lb pull at 1 25in
Price £7. P. & P 75p Similar 10 above
approx 10ib pull £3-50. P & P 60p

230250V a.c Solenoid Simiar in
appearance to ilustration. Approx
14Ib pull. Size of feet 1} x Hin Price
€1. P & P 25p.

£4.25. P & P 75p Total price inc VAT

UNISELECTOR SWITCHES
540 w
MINIATURE UNISELECTOR

4 bank. 25 way 75 ohm. Coil. 36-48V
dc operaton Ex NEW equ:pment

12 volt 11-way 4 bank (3non-bridging, 1homing) £2-50. P &
P 35p {£3.08 inc VAT & P

600 WATT DIMMER SWITCH

Easily fittes Fully guaranteed by makers Will
contro! up to 600W of lighting except fluorescent
at mains voltage. Complete with smple
instructions £3-95, post 25p (£4:53 inc VAT & P

1.000 watt mode! £5-60, post 25p (£6-32 inc VAT
& P ) 2000 watt model £9-75, post 40p (£10 96

@
nc VAT& P)

MICRO SWITCHES

As illusirated bui fitted with 1in lever 10 for £2, P
& P 30p (£2-48 inc VAT & P

Sub-miniature Burgess type v 41 1 10 for £2.50
P & P 30p (£3-C2/inc VAT & P) 50 for £10, post
paid (€10 80 inc VAT § P

Sub min Honeywell roller m’s type 3115m 3061 10
for £2-50 post pard BF LEVER OPERATED 20
amp CO Mfg by Unimax USA 10for€4,. P & P
50p {min order 10)

L

24 VOLT DC SOLENOIDS

UNIT containing 1 heavy duty sotenoid approx 25|b pull

HY-LIGHT STROBE KIT MK IV

Latest type Xenon white hght flash tube Solid state

timing and triggering circuit  230/240V  a
operation
Designed for larger rooms. halls. etc Speed

adjustable 1-20 . p s Light output greater than many
{so called 4 Joule) strobes. Price £18. Post £1 (£20-56
nc VAT & P Specially designed case and reflactor
for Hy-Light £8 25. Post £1 (£9-99 inc VAT & P)

FRACMO L
56 rpm. 50lb.n. 240V ac. 50Hz, 0.7 e
amp. sharplength 35mm, dia. témm, . l
weight 6 kilos 600 grammes. Price £15 00 w
P.&P. €£150(£17 82)

FE—

PARVALUX GEARED MOTOR.

230/240v A.C. 30 rpm 50ibs inch. Price £15-00 p&p £1.00
{£17-82 inc. VAT)

XENON FLASHGUN

TUBES
Range available from stock
S A E tor detalls

15 R.P.M.

Type SD48 80Ib in Input 100,110V AC Length incl gearbox
270mm  Height 135mm Width 150mm Drive shaft 16mm
Weight 8 5 kg BRAND NEW Price £10. Carr £1(£11.88 inc
VAT & P

Suitable transformer for use on 220:240V a.c £6. Post 50p
(£7:02 inc VAT & P)

ULTRA VIOLET BLACK LIGHT
FLUORESCENT TUBES

411 40 watt, £7 75 (cailers only).

21t 20 watt, £5 50. Post 60p. (For use in standard bi-pin;
MINI 12in. 8 watt, £195. Post 25p (£2.37 inc. VAT & P.
9in. 6 waltt, £175. Post 25p (£2.16 inc. VAT & P). 6in.
4 watt. £175. Post 25p {£2 16 inc. VAT & P.). Complete
ballast unit and holders for 6in, 8in and 12in tube, £3 50
plus P & P 40p (£4.21 inc. VAT & P.). Also available for
12V d c. operation, £3 50 plus P & P. 40p (£4.21 inc. VAT
&Py

GALVANOMETER

50 micro mirror galvo Calibrated 50-0 50
and 0 100 Mtg by Gnthn & George ttd
Offered at! a fraction of maker s price. n
original mimistry packing. €12. P & P 60p

COMPRESSOR

Precision built by Emerson USA.
Horizontally opposed twin head dia
phragm type producing 20lbs. Plus
P.S.I. per head. 35 plus C.F.M. Qut-
put virtually puise free. Powered by
110V A.C. motor size 30x23x 15cm,
weight 7 kilos. Price £20 p&p £2-00
{inc. VAT £23.76)

Suitable transformer for 230/240V A.C. £8-00 p&p £1:00 (inc.
VAT £9.72)

A.E.G. WATER PUMP

200/240V a.c. motor. 2,850 rp.m.
480W approx. § h.p. Driving a centri .
fugal pump with 1} inlet and outlet
delivering approx. 46 galions per min.

at 10ft head. ldeal for pumping or
circulating any non-corrosive light
viscosity liquid. Dozens of uses in
industrial labs., etc. Note this pump is not self-priming. Price £15.
Post 75p (E17-01 inc. VAT & P.).

PROGRAMME TIMERS

12 cam model £8-74. Post 60p Also
avallable for 50V operation Price as
above

hetght 25cm  These units are ex equipment but have had
minimum use Fully tested prior (o despaich Price £12
€1 50 P & P (£14-58 inc VAT & P
Suitabie transtormer for 230:240V a.c €6 -
nc VAT &P

£1P &P (£7-56

nch travel Two approx 1lb pull ;i travel 6 - approx (£13-60 inc VAT & P)

402 pull yin travel One 24V d.c 1 heavy duty single make

relay Price £3. Post £1 (£4-32 inc VAT & P} ABSOLUTE

BARGAIN WIDE RANGE OF DISCO LIGHTING
EQUIPMENT

VORTEX BLOWER AND VACUUM UNlT S A E (fooiscap) for details

Dynamically balanced totally en AT,

closed 9in rotor with max air ~

delivery of 1 5 cubic metres per w

min Max static pressure 600mm A

W G Suchtion or blow from 2 side Il,l\ CONTACTOR 9

by-side 37mm | D circular aper- |U Mfg by Hendrey Relays type C2839 =l

tures fitted to base of unit Power - 220 250 a ¢ ops Contact 4C/O at 20 amp [ BV

ful continuously rated 115V ac & at 440V ac Price £6. P & P 75p

motor mounted on alloy base with I

tixing  facibties Dimens:tons h (£7-29 inc. VAT)

lengtn 22cm width 25cm

volts
0-100 Sensitivity 2000V 24 range. diameter 133
by 93 by 46mm Price £6:-50 plus S0p P & P
(£7-56 (nc VAT & P)

WHY PAY MORE?
MULTI RANGE METER Type MF15A ac d
10 50 250, 500. 1000. Ma 0-5 0 1

CENTRIFUGAL BLOWER

Mfg hy Smiths Industres 230,240V a c

Miniature model. Series SE 200, size
95mm - 82mm - 82mm Aperture
38mm - 31mm 12|cfm Price £2 75,

post 50p (£3 51 inc. VAT& P ).
Smith type FFB 1906 022 220/240V A.C. Aperture 10x4 icm
overall size 16x14cm Price £3.75 p&p 75p. (inc. VAT £a.86).
Other types available phone for details.

RESET COUNTER

230V ac. 3 digns mfg. Veeder Root Type
LL 1441 £1.75. P. & P. 25p {£2-16 inc. VAT &
P). 7 Fg 24V d.c. non set £1-50. P & P 25p
(£1.89 inc. VAT & P.). 6 fig. 24V d.c. resettable
£3. P. & P. 25p (£3-51 inc. VAT & P.). 230V
a.c. Fan Assembly. Powerful continuously
rated a.c. motor complete with 5 blade 6%in
Aluminium fan. Price £3:95. P. & P. 65p.
(£4.97}

INSULATION TESTERS NEW!
Testto | E E Spec Rugged metal construc
non  suitable for bench or tield work
constant speed ciutch Size L 8in. W 4in
H6in weight 6ib. 500V, 500 megohms. £40.
Post 80p (£44-06 :nc VAT & P 1.000V
1.000M(1 €46. Post 80p (£50 .54 nc VAT &

P | SAE for leaflet

All Mail Orders—Callers—Ample Parking

Dept. PE12, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 5BB
Phone 01-995 1560

Showroom open Mon.-Fri.

BIG INCH

Tiny precision buitt 3RPM U S.A motor size only
1 - 1100V a.c. op supplied with resistor for 230V
ac Price£2. P & P 20p (£2:37 inc VAT&P) 4
for £5 post paid (£5-40 inc. VAT & P}

A nNR N A -
B
ADDED O A ORDER OR
OTA 8 O O0D
D PO s
O R 8 D
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Time Switch

Venner Type ERD Timeswitch 200/250V a.c. 2 on/2
oft every 24 hrs. at any manually pre-set time. 36
hour Spring Reserve and day omitting device. Built
to highest Electricity Board specification. Price
£7-50P. & P. 75p. (£9.18).

New ceramic construction vitreous 2\
ename! embedded winding. heavy duty

brush assembly. continuously rated

25 WATT 10,25/50/100/150/250/500 Tkl

1 5kf1 £2-40. Post 20p (£2-81 inc VAT & P )

50 WATT 100,250,500/ 1kl £2-90. Post 25p (£3 40 inc VAT &
P

100 WATT 1/5/10/25,50,100/250:500 1k N 1 5k1/2 Sk 3 5kN
£4.90. Post 35p (£5-67 inc VAT & P

Biack Silver, Skirted knob calibrated in Nos 1-9 14in dia
brass bush. Ideal for above Rheostats 24p each

Personal callers only. Open Sat

9 LITTLE NEWPORT STREET
LONDON WC2H 7JJ
Phone 01-437 0576
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100W RMS STEREO DISCO
A genuine 100W RMS per channel
(Both channels driven) stereo disco
with auto fade on microphone, VU
meters, full monitoring and cueing
facilities and a very high quality light
show. Complete construction booklet
MES41 price 25p. Cabinet comes
complete with lid and carrying

Ll

n a modern world of elect

WIDE RANGE OF

COILS & CHOKES
Component section in our catalogue
includes a wide range of coils, pot
cores, ready-wound coils and chokes
from microHenries to Henries, plus
ranges of Denco coils and i.f.

transformers etc.

handles.

THE ‘DRUMSETTE’
RHYTHM GENERATOR
Organists, pianists, guitarists...an
automatic drum set to accompany
you! Nine highly realistic instruments
play fifteen different rhythms. Fifteen
rhythm-select touch switches and a
touch plate for stop/start without
rhythm change gives absolute ease of
operation. Build it yourself for under
£65 including smart teak-effect
cabinet. See itand hear itin our shop!
Send for full construction details now:
MES 49 price 25p.

T.V. GAME
A fascinating TV game kit that
plays football, tennis, squash
and practice for only £21.59.
Reprint of construction details
35p. Add-on rifle kit only
£10.60. -

Who says the Maplin Cata-
logue's worth having?
in our ‘musts’ for readers-to-collect list
—P.E.

‘contains
electronic enthusiast requires” —P.W.

. just about everything the OIY

ELECTRONIC ORGAN
The only organ you can build in
stages and tailor to:- your
requirements as you go alortg — and
at each stage you'll have a fuily
working instrument! We haven’t got
the gimmjcks yet — (they're coming
soon) but we have got the most
beautiful sounds — you won't find
them on any organ less than twice our
price. So get our MES50 series
leaflets now! 65p buys the three
available so far.

A— 7] YT
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Our bi-Monthly

‘probably the most comprehensive catalogue we have

newsletter keeps you

ever come across’ —E.E.

‘has been carefully prepared and is very well pre-
sented '—R.E.C.

‘makes the job of ordering components an easy, accurate
and enjoyable pastime '—P.W.

“Only one word describes the publication—superb! —
BVl

up to date with

latest guaranteed

prices—our latest special
offers—details of new projects
and new lines. Send 30p
for the next six issues
(5p discount
voucher with each

copy).

OVER 60,000 COPIES SOLD. DON'T MISS OUT!
SEND 60p NOW

MAPLIN ELECTRONIC SUPPLIES
P.O. Box 3, Rayleigh. Essex SS6 8LR
Telephone: Southend {0702) 715155
Shop: 284 London Road, Westclitf-on-Sea,
Essex. {Closed on Monday). Tele-
phone: Southend (0702) 715157,

‘—--.~

’POST THIS COUPON\\
& NOW FOR YOUR COPY OF
& OUR CATALOGUE PRICE 60p N\

l Please rush me a copy of your 216
page catalogue. | enclose 60p, but
understand that if | am not completely
satisfied | may return the catalogue
to you within 14 days and have my 60p

refunded immediately.

Name
Address




