


The Compukit UK101 has
everything a one board ‘superboard’ should have.

* Uses ultra-powerful 8502 microprocessor. )
* 50Hz Frame refresh for steady clear picture
(US.A_ products with 60Hz frame refresh always

results in jittery displays)

* 48 chars by 16 lines — 1K memory mapped video
system providing high speed access to screen display
enabling animated games and graphs.

= Extensive 256 character set which includes fuil

upper and lower case alphanumerics, Greek symbols
for mathematical constants and numersus graphic
characters enabling you to form almost any shape you
desire anywhere on the screen.

* BK full Microsoft Basic in ROM comgatible with
PET, APPLE SORCERER hence taking the headache
out of programming by wusing simple English
statements. Much faster than currently available
personal computers.

* Professional 52 Key keyboard in 3 colours — soft-
ware polled meaning that all debouncing and key
decoding done in software.

*  Video output and UHF Highgrade modulator {8Mz
Bandwidth) which connects direct to the aerial socket
of your T.V, Channel 36 UHF.

#*  Fully stabilised 5V power supply including trans-
tormer on board.

* Standard KANSAS city tape interface providing
high reliability program storage — use on any
standard domestic tape or cassette recorder.

* 4K user RAM expandable to 8K on board £49
extra.

* 40 line expansion interface socket on board for
attachment of extender card containing 24K RAM and
disk controller. (Ohio Scientific compatible).

* 6502 machine code accessible through powerful
2K machine code monitor on board.

#* High quality thru plated P.C.B. with all I.C’s
mounted on sockets.

FULL CONSTRUCTION DETAILS
IN P.E. AUG 1979 EDITION
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Delivery date June 1979
at the 1979 MicroComputer Show
Customer orders in strict rotation only.
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A tape of 10 programs on cassette —
educational games, etc. will be supplied free of
charge with each kit. !
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Simple Soidering due to clear and consise
instructions compiled by Dr. A.A. Berk, BSc.PhD
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NO EXTRAS NEEDED JUST HIT
‘RETURN’ AND GO.
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Build, understand, and program your own
computer for only a small outiay.

o

ONLY £219 + var

including RF Modulator & Power supply.
Absolutely no extras.

Dus to the new prices of TTL this price will be
increased shortly. So order now to beat the
price increases and the rush.

. Fal . Hoos SPECIAL CHARACTERS

R ih . . @ Erases line being typed, then provides carriage
return, line feed.

4  Erases last character typed.

CR Carriage Return — must be at the end of each
line.

. Separates statements on a line.

CONTROL/C Execution or printing of a list is
interrupted at the end of a line.

“BREAK IN LINE XXXX" is printed, indicating line
number of next statement to be executed or printed.
CONTROL/O  No outputs occur until return made to
command mode. If an Input statement is encountered,
either another CONTROL/O is typed, or an error

occurs,

?  Equivalent to PRINT

COMMANDS s

CONT LIST NEW NULL RUN
STATEMENTS

CLEAR DATA DEF DIM END FOR

GOTO GOSsuB IF.GOTO  IF.THEN INPUT LET
NEXT ON.GOTO ON.GOSUB POKE PRINT READ
REM  RESTORE RETURN STOP

EXPRESSIONS

OPERATORS
FUNCTIONS ABS(X) ATN(X) COSX) EXP(X) FRE(X})  INT(X) » -32 +32
LOGO) PEEK() POS()  RANDRO SGN(¥)  SIN(K - +.°/,t NOTAND.OR, >< <, > =<= RANGE 10 to 10
SPC() SQR(X) TAB(D TAN(X) USR(l) VARIABLES
ABC, ...Z and two letter variables
STRING FUNCTIONS ASC(X$) CHR$S(I) FRE(X$) LEFT$(XS.l) LEN(X$) MID$(X$1.J) The above can all be subscripted when used in an
RIGHT$(X$.h STR$(X) VAL(X$) array. String variables use above names pius $,e.9.A$-

) DINERS CLUB or AMERICAN EXPRESS number. Jrang
(010])" IO} I A NRBSW 14 STATION ROAD, NEW BARNET, HERTS. TEL: 01-441 2922 (Sales) 01.449 6596 :LE:‘
N OPEN — 10 am to 7 pm — Monday to Saturday Telex: 298755 (Part of the Compshop Ltd. Group).

Please make cheques and postal orders payable 10 COMP, or  usmam
n““p COMPUTER phone your order quoting BARCLAYCARD, ACCESS, -
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Combines unbalanced signal sources for.a well balanced output 18
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Countdown—Move—Colour without mask 37
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SPACEWATCH by Frank W. Hyde

Finding a clear window, Radio and optical studies, Red shift key to quasars, Solar power satellites 38

MOTOROLA MICROCOMPUTER FORUM bHyD.J.D. _

Technological progress since the 6800 39
. FREE ENTRY COMPETITION

Win some breadboarding from Lektrokit 67
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Auto-Focus—Stereo via Cable TV 70

OUROCTOBER ISSUE WILLBE ON SALE FRIDAY, 14 SEPTEMBER 1979
{for details of contents see page 61)
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*  TRANSISTORS
28 . B .4 S P
AC125 Bcadr 38 |- ZIX304 24 2N3906 17
AC126 20 BCA61 36 ZTX314 24 2N4037 B2
AC127 20 BC477 28 s’ ZTX326 . 40 | 2N4058 17
AGiaT 20 | ocaes 13 Xs00 18 | aNdosr 17
- B A500
33 35. CARDIFF ROAD, WATFORD. HERTS. ENGLAND AC142 24 BC549C 13 % "I"X 0 -1: 2N4427 78
MAIL DER, LLERS LW r AC176 24 8C557 15 ZTX502 )} 2NS172 28
s e G E L o ® | o B min % ann 8
ALL DEVICES BRAND NEW. FULL SPEC. AND FULLY GUARANTEED. ORDERS
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: ACY19 40 BCv7o 18 Z1X531 28 2N5305 - 40
CASH/CHEQUE/P.0.s OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND ACyz0 40 8Ccy7y 20 ZTX590 28 2N5457 32
EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED. TELERHONE Acv2) 38 BCy72 20 40311 60 2N5458 32
ORDERS BY ACCESS NOW ACCEPTED (Minimurn order £10.00 ). T ACy22 40 BD131 48 40313 128 N54 32
AND osxggg‘r““% RY WELCOME. P 2 P ADD 30p TO ALL ORDERS uun:n Aoy e sou § as as, B8 %zgggg 38
Cepor aver o VAT, Ao e 2| w3 e ¢ | hn g
xpon no . ‘Applicable to U.K. Customers Il 1
VAT stated otherwise, ol prices are ety ot St Presee oy Vintess AD162 42 BD137 38 40411 295 3N128° 112
We stock many, more s, | Afle 8 | Boi3 39 i0sss 30 | Acior '
0 mnny ems. It pays to visit us. We @ are situated behind Watt 139 1 ¢ b
oo Moy 1 ity S L e e e P e | AT B | B 8| A3 e | e B ) L
a.m.-6 p.m. Free Car Pa avai 4 C 11
AF118 66 BD145 188 0C36 130 40594 90 BC516 48
POLYESTER CAPACITORS: (Axial Lead Type) . AF139 35 BD205 110 0C41 48 40595 88 BC517 48
< 10, 105, 2n2. 3n3, 4n7, BnB, 100, 15n, ? 18n 10p; 22n, 33n 11p; 47n, 68n AF178  7¢ 8D378 65 0C42 48 4060; [ BD121 78
14p; 1000 17p; 160n, 220n 24p; 330n, 470n 41p; 680N 48p; 1uF 64p: 2.2 BC107 8D434 42 0C43 85 40673 88 80123 88
p. 8C1078 BDS17 65 0C44 31 2N697 28 80124 118
180V: 10nF, 12n, 39n, 100n, 150n, 220n 11p; 330n, 470n 19p; 680N, 14F 22p; 2-2uF BC108B BD695A 66 0C4as 28 2N698 44 BF177 28
32p; 8C1088 BD6J6A 68 €70 28 NE99 84 BF178 25
1000V: 10n. 15n 20p; 220 22p; 47n 28p; 100n 38p; 470n 83p; 14F 176p. BC10BC BDY56 186 0C71 28 2N706A 18 BF179
BC109 BF115 34 0C72 48 N708 19 BF244A
PoLvnTsn nAmAL LEAD CAPACITORS: 250V; ULTRASONIC 8C1098 BF167 30 0C74 [13 2N918 40 8SX29 45
10n, 15n, 220, 27n Bp; 33n, 47n, 68n, 100 7 150n 1op, 220n, | TRANSDUCERS® 8C109C BF180 36 0c76 36 2N1131 22 MPSUO2 68
330n 13p; 470n 17p; 680n 199; |u22p,1u5359 450p per pair ggzg ¢ BF194 12 oc81 60 %N};gg g MPSUGE 80
ELECTROLVTIC CAPACDTORS Axlalludtcn (Values lva mgl BC143 3( SH g :g ggg% gg 2“;304 50 r‘:gggg gg
S00V: 10 40p; 4 : 100 2:5.33,47,68,8, BC147 BF197 14 0c8a a4 2N1305 28 170
10, 15, 22 ,32 47, 50129. 63, 100 21 50V, 1 07p, 60, 100 220 25p.47032p. BC1478 1 B8F198 18 0C140 110 2N1670 180 TIP29A 44
1000 50p; 40V: 32, 33,F 8p; 100 12p; 2 3300 4700 fb BC148 BF199 18 0ci70 85 6718 218 TIP30A 50
330,470 32{; 1000 sog;z : 10,22, 47 sp, 80, 1oo 1 6ap 220, 25013p 47o 6 BC1488 1 BF200 32 0oc171 - 78 2N2219A 22 TIPA2A 64
25p; 1000 75; 1500 2200 46p; 3300 86 2 16V: 10, 40, 47, 68 7, BC148C 1 BF244 29 0C200 86 2N2220A 26 12 28
: ,125 ipZO. 330 14¢; 470 16p; 1000, 1500 20p; 22 34p; 10V: 100 Cp, d gg::gc BF2448 30 TIP29 43 221A 23 ZTX320 30
2N2222A
TAé-Eun TYPE: 70V: 4700 135p; 6av: 2200 953 50V: 10,000 22| 3300 955 8C153 gg 9 gg e SE 6'3 N2369A fg :8% ? :;
‘500 65, 85p; 3 3300 4700 70p; 15,000 299p; 28V: 4700 74p; 2 005 BC154 BF268 30 TIP30 47 N2646 48 40317 82
TANTALUM “SEAD CAPACITO BS128 1 B2 39 TRl o8 3504 23 pres I
Al TORS 40320 66
38V: 0-14F, 0-22,0-33,0-47,0.68, 1- &9,{5'#"%%‘{5&8(“"555“"’ BC159 BF336 35 TIP31A 62 2905A 22 3
2.24F,3.3,4.7, s.s_ 25V: 1.5, 10. 20V n Trac Log & B8C160 42 B8F594 40 TIP31C 6B N2906 22 40407 52
1-6u . 18V: 104F 13p each. gu&’earval A K ONLY) § BC167A 1 BF595 38 TIP32A. 68 N2907A 22 40412 85
16V 15u 22 28p a7 100, 220 agp. | 2000, 1K 2 “-IN LY) Single  27p BC168C 12 BFR39 25 TIP32C 78 2N2926G 10 40638 128
10V: 154 22, 35 20p: 100 3» V: K singl y 27p BC169C 14 BFR40 25 TIP33A 85 2N30s3 20 2N914 32
47,68, 100 30p; 3V: 100 §KQ- ZMOS'»ghunnnD P switch 65p BC170 1 BFR41 28 TIPIIC 108 2N3054 58 2N916 27
SKQ-2MQ dusl gang stareo 78p BC172 1 BFR79 TIP34A 88 2N3055 48 2N1307 50
MYLAR FiLm CA’AC'W“ 8C173 1 8FR8O 28 TIP34C 110 2N3442 148 2N1308 48
100V:0-001,0-002, 0-005, 0-01uF  8p SLIDER POTENTIOMETERS 8C177 1 BFRS1 28 TIP35A 185 2N3663 -2 2N3504 BB
0-015, 002 6-03, 0-04, 0-05, 0056uF 7 0-25W Io?(andllnenrvaluos 60mm track 8C178 1 BFR98 105 TIP3SC 220 2N3702 1 2IN3822 130
0.14F.0-2 9p. %sov; O-ATuF 12p ?5?05%0253'3'7 o ;g: Betie 3 BFX29 28 TIP36A 2N3703 1 4069 48
3l gang 181
C.EMM'C CAPAClTORSSW Self-Stick graduated Alum. Bezels 25p 8C182 gg g E Ties ?;C\ ’22 %z ;82 :1 %R‘i&%g ::
1
I 330 4T0F ap 100nF 8p gnssssr POTENTIOMETERS Bcigs Bxge 3B | Thue 13 nNgree 1 2No130) a2
int. Vert, oriz.
'POLFVS}'\"I:!ENE CAPAFCIT(;RS' 0-25W 1000-3-3MQ Horiz.  larger 15'; SS}S%'{ i R 8 %8 ¥I’$§8§’2 :E %N ;gg 3 zﬁg:gg g
OpF to taF.8p. 1-50F to 47nF 10p. 0425w 2500-4-7MQ Vert. 10p BC184L 1 BFYS1 20 7143 34 2N3710 1 IN610S 80
BC187 2 BFY52 20 TIS44 48 2N3711 1
SILVER MICA (oF) TRIMMERS minieture | RESISTORS . e moks 5% Carbon BC212 1 BFYS56 48 TIS4S 48 2N3822 131 Matched
3.3, 47,68 82 10, | 2.50F: 3. o miniature High Stbility. Low noise BC212L 1 BFY64 40 TIS88A 00 2N3771 23 Pair
12,'18,'22, 27. 33, 39, | 3.30pF 22p | rRANGE vaL  1-98 100+ BC213 1 BFY71 20 1590 20 2N3772 19 20p entra
47’ 50, 68, 75, 82, 85, | 5-280F: ssp?aeps 308 IWZ2047M  E24 20 1p BC213L 1 BFYS1 80 TIS9Y 24 2N3773 288
100, 120, 150, 180, jW22047M 12 2p  1.5p BC214 1 BSX20 ZTX107 12 2N3819 22
%‘5’8'2§‘7’o 00, 330 eI T - M ggé% ;o s i 3 INanas o2
380,890,470 000w | COMBRESSION oo | Dimimuane 82 o0 | SS0e B | SR a8 | mme 4 | en R
each,
1000, 20005F  Z0p. | 23:2008F " 338 f100 . orcepotes o mesonorech e | BC3ZT 8 [ BUZ02 180 | Znor g8 | 2N3ses 20
P P | not mixed vaiues. BC338 12 MDB8001 158 ZTX303 25 2N3905 18 -
LINEAR IC's LM308T 110 | sAD1024 1350 [ 2114 550 (7413 30 [ 74112 126 [ 74221 132 | 1591 104 [ 1S244 155 | 15326 294 | 4060 115 | 4511 180
702 75| LM311H 120 | 5ASs60 195 | 2513 650 | 7414 a5 | 74116 198 | 74246 2 LS92 89 | LS245 270 | 1LS327 286 | 4081 1426 | 4512 98
709C8pin 38| LM318H 205 | 5AS570 195 | 2708 776 | 7416 30 | 741 74247 204 | 1S93 89 | (5247 180 4062 995 | 4513 206
70914pm 381ULM324A 68 | 563402 295 | 27108 995 17417 30 | 74119 149 {74248 240 | 1595 116 | 15248 190 | CMOS*® ] 4063 110 | 4514 266
710* 67 | LM339 70 | SN76003N 170 | 2716 2550 [ 7420 16 | 74120 115 | 74249 2 LS96 116 | LS249 190 | 4000 13 [40668 58 | 4615 299
72314 39 | LM348 90 | SN76013N 140 | 4116 16K 1025 | 742 74121 2674251 125 15107 44 | 15251 134 | 4001 3 14067 380 | 4516 120
7418 18 | LM349 126 | SN76013ND 130 | 4027 325 | 7422 17| 74122 48| 7426 LS109 S8 | 15253 142 2 15 [ 4068 22| 4517 382
747c pm 78 | LM373 290 | 5N76018 148 | 4047 750 | 7423 27 | 74123 48174273 3201 15112 S5 | LS257 110 | 4006 87 | 4069 20 | 4518 102
748C8pin 36 [ LM379 375 | SN76023N 140 | 745188 186 | 7425 27 | 74125 38 | 74278 LS113 50 | 15258 110 { 4007 18 | 4070 32 ) 4519 8B
7538pin 150 | LM380 80 | SN76023NO 130 | 745262 895 | 7426 36 | 74126 7 | 74279 119 15114 80 | 15259 160 | 4008 82 | 4071 21| 4520 108
810 159 | IM3BIN ~ 145 | SN76033N 176 | 745287 325 | 7427 27 | 74128 74 | 74298 186| LS122 70 | L5261 4s0 4009 38 | 4072 21| 4521 228
Av-1-0212 580 | IMIBIAN 248 [ SN76116N 215 | 745470 325 [ 7428 36 | 74132 73 | 75150 175 L5123 70 | (82 82 | 4010 38 | 4073 21 4522 149
AY-1-1313A 660 125 | SN76131 110 | 7454756 826 | 7430 17 | 74136 6B | 75491 92 | L1234 1 15273 244 | 4011 16 | 4075 4528 149
126 | SN76227N 115 | 81LS96 126 | 7432 25 | 74141 75492 92| LS125 LS275 280 | 4012 18 | 4076 B85 | 4527 182
AY-1-5050 190 | LM1468 50 | SN76477 226 1B11S96 126 | 7433 40 | 74142 L5126 15279 66 | 401 42 | 4077 4528 99
AY-1-5061 148 | IM3900 60 | SN76660 so B11S97 137 [ 7437 30 | 74143 314 LS132 95 | 15280 280 } 4014 80 | 4078 21| 4529 148
AY-18721/6 198 | (M3909N 70 | Spe629 AY-5-2376 920 {7438 33 | 74142 314 | 74LS L5136 55 15346 186 | 4016 82 | 4081 20 4530 88
AY-3-1016 860 LM3911 125 | TAA621AX¢ zso CP1610 920 | 7440 15 | 74146 658 | LSOO 1| LS138 85 | 15347 206 | 4016 4% | 4082 21| 4531 136
90 {"LM3914 220 | TAA661A 155 | MC1488 85 | 7441 74 | 74147 178 |LS01 11| L5139 85 .1 15348 186 | 4017 @z | 4085 74| 4532 118
LM13600 125 | TAA960 320 | MC1489 90 {7442 68| 74148 109 /1502 12} LS145 108 | L 228 | 401 87 } 4086 73 4534 675
M252AA 760 | TAD10O 159 | MK4027 4k 325 | 7443 115 | 74150 LS03 12| LS147 170 | L 228 | 4019 4 | 4089 180 | 4536 366
M253AA 795 | TBA120S 70 | MK4118 2099 | 7444 112 | 74151 €4 (LS04 12| L5148 173 | L 65 | 4020 99 | 4093 78| 4538 142
MC1204 T8AS40 220 1 280CPU2.5990 (7445 84 | 74163 64| iLS05 23] L5151 96 | L 65 | 4021 95 | 4094 190} 4539 108
MC1303 88 | TBAS50Q 330 | Z804M 1099 | 7446 94 164 96 |1508 22| LS163 76 | L 65 |.4022 86 | 4095 108 | 4641 138
MC1304P 260 | TBAJ90Q = 270 | ZBOP10 660 | 7447 57 | 74155 53 |1S09 22| L5155 96 | LS368 66 | 4023 22 | 4096 105 | 4543 158
AY-6-3507A450 [ MC1 10P 150 | TBA641-A12/ ZBOCTC 595 | 7448 56 { 74156 LS10 20| LS156 96 | L5373 180 | 4024 @6 | 4097 372 4549 375
AY-5-4007D 638 | MC1312PQ 195 | BX1 or BX11250 7450 17 | 74157 65| LS11 22| LS157 76 | LS374 165 | 4025 19 | 4098 110 | 4550 398
AY-5-8100 738 | MC145 T8A651 180 | vpu s 745y 17 ] 74159 186 j1S12 23| LS158 98 | LS376 160 | 4026 180 | 4099 145 | 4554 150
CA3011 100 | MC1495 350 | TBABOO 90 | AY-3-1015 580 | 7453 17 160 82 [LS13 38 LS160 128 ( 1S377 232 | 4027 48 | 4160 108 | 4566 72
CA3014 137 MC1496L 92 | TBABIOS 9B | Av-5.1013 450 | 7454 17 | 74161 92 |(S14 75| LS161 98 | (5378 184 | 4028 @7 | 4161 109 | 4887 as7
CA3018 MC159 TBA820 70 | SFF96364E1060 | 7460 17 { 74162 92 11S15 30| LS162 138 | 1S379 218 | 4029 99 | 4162 109} 4658 108
20 1701 MC1710 79| TBA920Q 260 | SFc71301 820 | 7470 28 | 74163 92]1S20 20| LS163 102 | 15384 86 | 3030 68 | 4163 108 | 4885 378
.CA3023 170 | MC3302 TCA965 120 | 5580102 205 | 7472 25 | 74164 105 | 1S21 22| LS164 114 | 15385 156 | 4031 205 | 4174 110 | 4560 210
CAJ028A 80| MC3340P 120 | TDAT1004 290 | SN74265 63 (7473 32 | 74165 105 [ 1522 22| LS165 76 [ 15386 88 | 4032 3100 | 4176 99| 4861 68
CA3036 2401 MC3360P 120 | TDA1008 310 | SN741LS163118 | 7474 26 | 74166 140 |L526 48 | LS166 226 | LS390 4033 148 | 4194 1 4562 533
CA3036 110 | MC3401 52 | TDA1022 575 | SN74S262 896 | 7475 38 | 74167 200 | LS27 28| LS168 156 | 15393 230 | 4034 116 | 4408 720 | 4568 185
CA3043 190 | MC3403 135 | TDA1024 108 | SN75450 120 (7476 36 | 74170 186 ) 1528 48] 1Si69 160 | (5395 218 4035 111 | 4409 720| 4568 268
CA3045 140 | MFCE040 . 97 | TDA2020 320 | SN78451 70 | 7480 48 | 74172 626 | LS30 22| 15170 288 | LS396 218 | 4036 335 | 4410 720 4563° 280
CA3046 71§ MK50253 650 | TLO61C 76 | SN75452 70 | 7481 86 | 74173 120 |1S32 27| LS173 105 | LS398 276 | 4037 3100 | 4411 988 | 4572 ‘26
CA3048 210 | MK50362 650 | TLO62CP 125 [ SN76454 225 | 7482 69 | 74174 87 [LS33 39| LS174 106 | LS399 108 | 4412V 13801 4580 894
CA3076 175 | MK50398 c;s TLOB4CN 198  TMS6011 366 | 7483 72 | 74175 87 | LS37 39| LS175 110 | (S445 180 | 4039 320 | 4415F 798 | 4581 297
CA3080E 70 | MM5303 TLO72CP 126 7484 96| 74176 7511S38 39| LS181 388 | 15447 144 105 | 4415V 796 | 4582 130
CA3081 190 | MMS§307 1z7s TLO74CN 199 7485 75| 74177 78| (S40 28| LS183 298 | LS490 180 1 @0 | 4419 2807 4583 7B
CA3089E 210 | MM57160 620 | TLOBICP 48! TTL74 7486 31| 74178 1563 | [S42 98 15189 430 | LS66B 182 | 4042 75 | 4422 845 4882 63
CA3080AQ 398 | MSM5526 850 | TLOB2CP 96 7489 140 | 74180 851547 63| LS190 140 } 1S659 182 | 4043 g4 | 4433 898 | 4585 108
| R 210 | 11083cP 106 | (TEXAS) |7430 30| 74181 1656|1548 120 LS191 140 | LS670 248 95 | 4435 825( -
CA 210 | TLOSACP 130 7491 76| 74182 88 LS49 120 LS192 132 | 156731060 | 4045 145 | 4440 1275
CA 185 ( UAA170 198 7400 11 7492 3B | 74184 135 ] 1S51 24] LS193 130 | LS6721480 128 | 4450 295
ICL’ 2 180 198} 7401 11 7493 32| 74185 135 | 1S54 28| LS194 168 | L
7 ZN414 90| 7402 M 7494 78| 74188 276 | LS55 30| LS195 136 | (g
326 { ZN424E 130 7403 12 7495 @5 74190 96 LS63 180 15196 100 | (!
396 | ZN42SE 416 | 7408 12 7496 67 | 74191 95| LS73 48] LS197 140 |
i 10 | 2N1034 200 7406 18 7497 189 | 74192 98| 1S74 41] LS199 L
¥ 5 7406 28 74100 119 | 74193 LS75 48 LS200 348 | L
] : © 120 7407 38 74104 62| 74194 98 LS76 40} 15202 345 | L
89 160 | COMPUTER 7408 17 74105 62 | 74195 98] 1S78 40| LS221 96 | L
: 452 170 | Ic’s 7409 17 | 74107 29| 74196 93| LS83 115( 1$S240 238 | L
i 98 395 | 2102-2 225| 7410 11 74109 54 | 74197 80 )1LS85 118| LS241 231 | (
M 450 420 2111 196 7411 20 174110 54 | 74198 180 (S86 43| 1S242 232 | [
| (LM301A 30§ RC4136D 120} 2112.2N  280{ 7412 17 | 74111 e8| 74199 1850|1590 - 38| 15243 232 -} L
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WATFORD ELECTRONICS OO ELECTRONICS | VOLTAGE REGULATORS | . OHIO SUPERBOARQ 1] I
TiL209 Red 125" 13 a4 03 . Now available from Stock at Fl‘(nockdown price. 2nly £229.00.
TIL211 Gm 125% 18 e Fully assembled and tested. Requires +5V at 3A and a Video
. L TIL212 Yellow 22| v 7805 148p 7905 220p A anc o )
Continued from opposite side) TIL32 Infra Red 58] 12v 7812 148p 7912 220p Monitor or TV with RF converter to be up and running. (Data
{ ppPo 0,5--;.9& 15 :g\\; ;313 1m — sheets supplied). 8K Microsgfé BéSI:CS;r:; Rl?M. QK gtat;é: RAI\:I‘
DIODES BRIDGE SPEAKERS . Yeliow, 18 1 - on Board expandable to . Ful ey Keyboard witl
. Aml 19 i i e G
M';g ;: (nzg‘i'c'z;:;s W = S%u::a L EDS. as| 10 Ton0 "':3:‘: Casing 20p Upper/Lower Case & user programmability and a lot more. See it
x\‘rao 25 1pA/50v zg 5 j 74 on:z; 13 12V 7812 80p 7912 90p for yourself. Continuous demonstration on at our retail Shop.
1A/100V F
aazis 18 | jasodv 28| daze 74| 2NEIZ, L VR - o TEXAS TM990/189M UNIVERSITY BOARD
BA100 10| 1a/400v 29] snsw p
BYI00 24 | 1NGOOV 34 7%4& 250 | OPTOisolators a5 | 100mA 7002 Mot cannlt 90 MICROCOMPUTER Only £249.00
gng‘; :: 2ato0v 34] 23 100 | T1112 88| v 78L05" 30p 79105 65p This new single board computer is designed as a leamning aid for
CRO33 148 §Q//§88¥ g TiL117 110 S\‘j ,§t§§ 5’8'; - hands-on experience plus instruction in microcomputer
0A9 75 | 24600V 65| ALUM.BOXES 78 Displays 12V 78L12 30p  79L12 fundamentals. Supplied with compre_;hensnve user's guide. Ideal
oAd7 12| 4AN 12| 32l 3 Ba e 76| 15V 78115 30p 79115 eBp | for Colleges and Universities as a primary Course book for a 16
T iNaoov 78 DAL P2 IB243T 198 ssrosxc 48 tm3izk  3so | bit microcomputer class.
A7 1 - ; 5
OAB 18 | ihmody %8| suebiil s | sz BCh 18| casoss”  eb LM323K 628 ["CnvsTALS 65536MH: 2000 [ VDU BOARD
6A/100v 73| 4x24x2" 72| DL704 -3” C.Cth 29 2, 100kHz 388p 7.680MHz 323p Thompson SFKEX 68364-1-1,
085 12| B0V Ta| 6xax>” a8 | DL707 3 CAnos 99 | LM30SH 140 LM327N 270 | Ag6kH; 388p 9.375MHz  323p | ready built & tested £69.00,
0A30 8| 6Aa00v 88| 6x4x2° 108 | DL747 .6" An 180 | LM309K 138 m723 38 | 1MH:z 323p 10MHz 323p
0A91 6! BYies 56| 7x5x24" 148 | FND357 120 1.008MHz  323p 10-7MHz 323p | UMF Modulator 260p.
0A95 81 vmigoiL 40 %2;33” ;gg mﬁgg T }g SWITCHES TOGGLE 2A 250v] 1-80MHz 388p 12MH:z 392p Wide Bandwidth Special 7'or
o 3| zeens | B4R supegiov | S5E U L e esition je | SR o
note &1 D08 | 12x8x3- 288 | TYOR4dor P Tase | 1A 60T crorr 18| oFOT B J2i88Mmnz 323 18.432m  323p | Full Ascli KEYBOARD
INS18 5 ABEDT 13| 4poteonoft 4] amH: 290p 20MHz 20 | model 756
INaGO/2 8| Rng: 3V3-33V [T\ e L OBOARD  Pitch pole 2-wsy 24| SUB-MIN S05ZMb:  323p 27.648MHz  360p [ | O edy-buill, tested &
IN4003 8|t 15p 0-1 b 01 0.1 PUSH BuTTON| TOGOLE 4-433619M  13Bp 48MHz 323p Guaranteed. Full technical details
IN4004/5 & {copper clad) {plain) Joaded P changeover 89| 5-0MHz 385p  100MHz 300p fiod Oniy £49.78
IN400B/7 7 | VARICAPS |, ,,. 3 316 200 | Laching PSTonoft B PEw  Rhythm genertor, Sound —
INa1g 4| MVAMITE140] 275" 68p B0p —  31p | SPeTodoh 60 POT o 25| to Light, Sound Oeratad’ Switeh. KEYPADS
!_!5:/100\/ f: gg}gga 3 g ig* ::Ep gg:gp Ep ‘g—s 8;311'_ g/%::r 6 g:g; g/o ”Z 1:: Capacitance Meter etc. Send SAE for list. 4x4 matrix, push button reed
o) i XAS| g
neoov o9l BB106  aof 3170 2ide 1800 141p 120 MINIATURE 3 pole lover 180 D'LSOCKETS (TEXAS) reliable, Only 450p.
Locking - profile p
3A1000V_30 | Noise Diode | EK0!38pins gggl Db e, sa8 | Push w make 216 Push 8reak 28| goiy 10p 260 | TRANSFORMERS (mains Prim. 220-240V)
25 160 | Pin insertion tool 120p | ‘S"Board 1270p | ROCKER:5A, 250V, SPST 23 :s 42 g: 33: g-so-sv 100mA; 9-0-9V 75mA; 124)-'1‘2;/
J ROCKER: (white) 5A 250V SP change- { mA .
SCR's TRIACS VERO WIRING PEN Spool 328p - | overcentre off A %o Jobn % 2P | 8VA type: 6v-5A 6V-SA: 9V-4A 9V-4A]
0-6A/200V 30 | 3A/100V 48 Spare Wire (Spool) 80p; Combs 7p ea. ROCKER: Lights red when on. Chrome | 22 pin 25p 70p 1%'A3A;§V;3’:’ 145‘4;}215’;;,5%-\)2?2;9;‘7‘
08A30v 28 | 3V400V  £Q L ERFERAELS) 82 [ 24pin o T8l N2V sA v oA 220p (20p pp)
0-8a100v 30 | S8A/100V B84 | FERRIC CHLORIDE ROTARY: “Make-A-Switch" Make 3 pin B D | LaVA: BV.1.BA BV BA oVt b 200 pan)
Snopy 38 Aoy 98 | Lo a8 Anhvdrous 70p + 35p p. & . o maltiway Switch. Adjustable 30 pin 0p 108 | 12VAA T2V-IAL o BA 1. o D0V e
Al 3 afting mbly, g g
5A300V 38 ‘/AS/?gVW"g DALO ETCH RESIST PEN Accammodates up t0 6 Wafers 75 | EDGE CONNECTORS g;ks%v 4A BV-8A; 9\,.2.5:9’3!’2(.'%3”- ',’§‘\5’.’
SAS(%NV g : z//gggyﬂ;g Plus spare tip 5p MainsBSwi!ch DPST 10 fit " 34 | double type f 15 | 2A 12V-2A; 15V-1.5A 15V-1.5A: 20V.1.2A
AG00V 85 Break Before Make Wafers, 1 pol x 10 way — 8 20V-1-2A; 25V-1A 25V-1A; 30V-.8A 30V--8A
SZAgOOV gg 1 ://l %v‘gg ﬁgz'“ csli.nAgDIe_BOAgglgle_ SRBP (1-; 2 /;I?NyéZD/G way, 3p/4 way, 4p/3 way, e } g way 1;5} 1%: 350p (50p p&p)
12A500v i n 5 x8.5" P/ Y x 18 way 100VA: 12V-4A 12V-4A; 15V-3A 15V-3A;
124800V 180 | 20 aoovang | 6e:  Jae  Sasd  ®5UES" | Spacerand Screen 8| 2x22 way 13% 1359} 50v-2.5A 20v-2.5A; 30V-15A 30V-1.5A;
SRATQ0V 198 | £3800D 126 | 6"x12 1 ??E., ROTARY: (Adjustable Stop) X30 way 133',; 180 | 40v-1.254 40V-1.25A; 5OV-1A 50V-1A
106D 38 1 pole/2 to 12 way, 2p/2 to G way, 3 pole/ | 236 way 194p — 650p (60p p&p)
TIC44 22 | DIAC SOLDERCON PINS 2 to 4 way, 4 pote/2 to 3 way 41 x40 way 210p — | (N.B. P&P charge to be added above our normal
Ls.. 2N4444 140 | ST2 20 | 100 pins 50p: 500 pins 200p ROTARY: Mains 250VAC.4 Amp 48 | 2x43 way 232p — | postal charge)

7" x

TO ORDER BY POST

Make cheques/P.O.s payable to TUAC LTD.. or
holders phone orders 01-672 9080.)

Post to-— X

TUAC LTD., 119 CHARLMONT ROAD, LONDON SW17 SAB.
-Send stamp for our free 28 page catalogue of LIGHTING & AMPLIFIER MODULES, etc.

TRANSISTOR UNIVERSAL AMPLIFICATION CO LTD

PHONE 01-672 3137/672 $080

MANUFACTURERS OF QUALITY AMPLIFICATION AND LIGHTING
CONTROL SYSTEMS

9" x 13" ULTRA QUALITY HIGH POWER 5" x 5" x 2"
New D.C. Coupled Design
AMPLIFIERS

Featusing—Electronic Short Open and Thermal Overload Protection.
Brief Spec.—input Sensitivity 0-775 v. R.M.S. (0.D.B.) at 26K Ohms.
Frequency Response 20 Hz — 20 KHz. T.H.D.-at full power 0-1%.

Hum and Noise— 100 dB Reiative full output.

;rc')P' 500 300w into 2 Ohms. 220W into 4 Ohms. 140W into
ms.

Power supply P.5.300

T.D.150 150w into 4 Ohms. 100W into 8 Ohms
Power supply P.S. 150

T.D. 1560 60 Version 60W into 8 Ohms. 40W into 15 Ohms.........

Power supply P.S.60
Note—P.S. 300 will drive 2 T.D. 150 amplifiers
All output ratings are R.M.S. continuous sine wave output.

quote Access/Barclay Card No. (We accept

4}in x 3}in METER. 30pA, 50uA
or 100pA, £6-40. 19p P. & P.

MICROPHONES FOR
TAPE RECORDERS
DM228R 200 ohm with 3-5
and 2-5mm Jack Plugs £1.70
DM229R 50K with 3-5 and
2-5mm Jack Plugs £2.25
DM18D 200 ohm with 5
and 3 pin Din Plugs ' £1.99
Postage on above microphones
11p '

CARDIOID
DYNAMIC
MICROPHONE

Model UD-130 Frequency
response  50-15,000c/s.
Impedance Dual 50K and
600 ohms, £8-02. 26p
P.&P.

2in x 2in meters 500uA, £4.14.
16p P. & P.

60 x 45mm meéters S0uA, 100uA,
500uA and 1mA VU meter, £6.16.
11pP.&P.

6V BUZZERS. 50mm diameter
30mm high, 52p. 15p.P. & P.

MULTI-
METER

Model I1T1-2
20,000 ohm/voit.
£13.29.

33p P.&P.

TRANSFORMERS Primary 240V
6-0-6V

100mA £0-75

9-0-9v 75mA £0-75
12-0-12v S50mA £0-85
12-0-12v 100mA £1-05

Post on above transtormers 30p.
9-0-9V 1A £1-80

12-0-12v 1A £2-15
15-0-15V 1A £2.51
30-0-30V 1A £3-10
6-3V 1A £1-80
6-0-6V 1A £2.20

Post on above transformers 45p.

All above prices include V.A.
illustrated catalogue, S.A.E. with all en

for quantity quoted on request.

M. DzI

158 Bradshawgate - Bol

T. Send 40p for new fully
quiries. Special prices

UBAS
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The 195mm long, all metal, high suction, desoidering tool with replaceable
Teflon tip enables removal of molten solder from all sizes of pcb pads. Prim-

ed and released by thumb, it incorporates an anti-recoil system and built in
safety guard. Only £7.25 inc. VAT & P.P.

[ Tmm{m
"EURC BREADBOARD

‘g\ 1

(RRRk

Lol - i ” %;‘ .w' P
Logically ldid out to accept both 0:3"* and 0.6" pitch DIL packages
as well as Capacitors, Resistors, LED's, Transistors and components
with leads up to .86mm dia.
500 individual connections in the central breadboarding area,
spaced to accept all sizes of DIL package without running out of
connection points, plus 4 Integral Power Bus Strips around all
edges for minimum inter-connection lengths.
“All connection rows and columns are now numbered or lettered
" enabling exact location indexing.
Double-sided nicke! silver contacts for long life (10K insertions)
and low contact resistance {< 10m. ohms) )
Easily removable, non-slip rubber backing aliows damaged contacts
to be rapidly replaced.
‘No other breadboard has as many individual contacts, offers all these
features and costs only £6.20 each or £11.70 for 2 — inclusive of VAT and
PP
Snip out and Post

‘David George Sales, r/o 74 Crayford High St., Crayford, Kent DA1 4EF

l . David George Sales RES/8

r/0 74 Crayford High Street,
Crayford, Kent, DA1 4EF.

Please send me 1 EuroSolderSucker @ £7.25 O
; or 1 EuroBreadBoard @ £6.20 O
or 2 EuroBreadBoards @ £11.70 [

{All prices are applicable from July 1st 1979 and include VAT & P.P. but
add 15% for overseas order.}

Please
Tick

"Company
‘Address

M No o JTen Lo b . I
J P(ease make.cheque/P.0O.'s payable to David George Sales

D W R NN BN

Our new catalogue lists circuit board accessories
for all your projects — DIP sockets, pins, stand-
offs, cable clips, hand tools. And we've got
circuit boards, module systems, cases and boxes
— everything you need to give your equipment
the quality you demand. Send 25p to cover
postage and packing, and the catalogue’s yours.
VERO ELECTRONICS LTD. RETAIL DEPT.

Industrial Estate, Chandlers Ford, Hants. SO5 3ZR
Telephone Chandlers Ford (04215) 2956
\. ),

Another Crofton First
Brand New Full Specification

Video Bandwidth 8MZ (3db down).

Ideal for Computer Terminal or Genéral
Video Monitor.

Complete With Own Power Supply.

Input Sensitivity IV Composite.

6402 UART £3-65
2111 RAM 1-50
1008Mhz XTAL 2-50
8T26 BusDriver 1-05
2513 CharGen 4-50 81LS95 1-30
96364 Crt Gen 12-10 2516 +5vROM  30-00
96364 ROM  4-50 7415374 1-40

and CMOS at Competitive Prices e Qty Discounts
can be agreed @ Plus VAT 15% + P&P

CROFTON

Electronics Limited
35 Grosvenor Road, Twickenham
Middlesex o Tel: 01-8911923

2102 RAM £1-05
2114 RAM 5-50
6800 cPU 5-20
68A10 RAM 2-25




PRIME TTL & CMOS

AT LOWEST PRICES

74126 3% 7418278
74132 50n 405283
5400 S0p 78181 65p /415290
5401 60p 14145 60 7415295
5402 90y 74140 1S0p 1405208
5403 60n 4148 90p 7415365
5404 90p 4150 15 /415366
5405 90p 74181 6hp 1405364
5406 1150 7152 80p /418368
5408 0n 74153 68y /415386
5409 Wp 74158 90 1415390
5410 aop 74155 50 /415393
5413 1501 74156 50p /415490
5416 1201 14157 50p 1415670
"ty oy 74158 80
5420 0n 74150 B8O
5423 200 14160 80n /4C00
5425 90y 14161 80y 74002
5426 900 74162 80p 74C04
5427 p 14163 800 14C08
5430 90p 64 80n 74C10
5432 90p 74165 IS 7ac14
5437 aop * 74166 1200 74C20
5440 0p 14167 1150 74C30
5442 150p a1 126 74C32
5445 150 14173 1100 74Ca2
5446 2250 w14 1o 1aces
5447 400p M5 s5n 4073
5450 0p 146 (O 14024
5451 90p 7412 100 26
5453 S0p 14118 130 13C83
5454 900 7109 1900 74CBY
5460 0p 74180 /O 74C86
5470 120p 1381 1apy acee
5472 120p 14182 80y 14C90
5473 150 74186 125y 4C93
5474 150p M85 125 74cas
5475 150p 74188 200p 410/
5476 150p 74190 85 74c151
5480 150p 191 8hp LLCLSS
5483 A00p. 7192 80y 74C1n ]
5485 3000 74193 BOp 74C180
5490 300p 74194 80p 4ci6!
5491 2000 73195 90 140162
5493 200 /4196 8Ou )
5495 4Q0p 74197 . /00 Facied
5496 1500 73198 120m t4C16s
54100 400p 74199 120p 4c1I3
54107 2000 74251 1300 Il
54109 150p 18279 100 7aci iy
54121 2000 74283 1500 1c192
54125 2000 74290 1250 AE10
54126 2005 4293 1250 74c106
54132 3 2
54145
54150
54151
54153
54154
54155
54157
54164
54165 300p | sacsoz a4 | 7aco08
54166 00 | 22503 1o 74¢900
54170 5000 | s4is04 " 740010
se174 500p | /3505 sop f /aC9M4
54177 400p ases  oon | Jicoi8
54180 3000 | sauso9 20
54181 400u 741510 18
54182 00, 3 c4LSTI 200 14100
54185 400p 41912 205 1amHg1
54190 4000 141913 30: 184H08
5419} aon | saisia B0 78105
54193 400p § /41514 P 14108
54194 200s | 11520 o b rasng
54195 4000 | 2152t 200 Jam11
54197 3000 | sais2? 25t 24120
54221 600n | /41576 00 14121
54251 600p 1182 ¢ re 14122
741530 200 /4130
741832 o1 14m3y
7400 100 741537 320 | sands
7401 100 141538 320 4140
7402 100 /41540 P 1m0
7403 100 141502 2 ran51
1400 120 sa1sar 600 | rans2
7405 150 741 548 on L a3,
1406 2% e Y3 | anne
7407 25 /41554 2% Jamss
7408 150 131555 20§ jane0
7409 15 V] 400 [ raner
10 12 741574 a0n 181462
i 18p 141576 00 ann
7412 150 1415/8 404 14442
7433 2w 141583 60n iaun
7414 a0 741584 101 14174
7416 24p 741586 400 14016
7 ey 141590 00 1 janre
7420 200 141592 68 7414103
7421 250 141593 600 181106
12 W 24154 801 | rawios
7425 200 7AL5100 A0n b a14183
7426 200 JALS1UY A0 14H572
1427 20p 7415112
7430 12 415113
7432 200 saLstia
437 220 7405173
7438 220 1415124
7439 300 7415126
7430 16 5132
1881 580 7405133
7442 38p 1815136
1843 100p 2415138
2488 1000 s oop |20
7445 70p 140511 H00 14042
1446 62p JALS152 8O 415
47 sl 75183 BOn Jatoa
/448 60p /418158 130, L2
7450 15p 1415185 750 14113
7451 150 1815156 750 a1 73
7453 15p HLSIS) O T
7454 120 /ALS1S8 0 g
7458 200 45160 100 e
7460 160 N s$.i 1005 14186
1470 2p 1415162 1001 74189
1472 24p 1415163 YO 74190
743 204 2415164 Wy Ty
7474 22 /415168 130 14093
7475 3Cp /415169 130p 8195
1476 30p 405110 7500 13198
7480 a5p 1415113 OLp 140173
1482 €5p M8 /A e 141152
7483 S8 LSS 10 atica
7485 550 /ALSI81  2/0n tes
1486 2 1ALS190  9bp 40192
7489 dsu AL519) 95y
7490 25 7415192 95y
7491 550 7405193 9o
7492 30p iisian s | IB0LIY
7493 20 1818195 o
7494 500 /418198 /oo
1495 150 141519/ B0 /4500
1496 a5 1418221 90n 14502
7497 1875 L5251 ann /8503
74107 24p /ALS253 95 74504
74109 a5y 141825/ kel 74505
74121 24p 1405256  95n /4508
74122 350 7418258 140p 14509
14121 350 /415260 a5 4810
2125 35 /415266 A0, s

[
100
R
1200
1200
B0

180,

24,

160

2h
s
2
20
30
o
301

Hop
90

20040

14516
14520
14522

14534/

4000
e
002
1006

1008
109

1%y
174
211
00

MODEL OPTO 8000.1A
ONLY £260 (was £320)

MHz <

Alumins

R

Three
X10. X

e Precision TCXO time bate 01
PPM stability

¢  Super seasitivity with preamgs in
both HI-Z & 50 ohm
<10mV 10 50MHz 25mV @ 150

Auto decemat point

Socketed IC's

snputs
50mV 10 600MHz
um case

posttion  attenuator X1
100 f2vouds false countimg)

Two new 10Hz to 600MHz frequency counters from Optoelectronics USA each
c/w built-in Nicads + ch.rging circuits.

MODEL OPTO 7000
ONLY £123 (was £155)

TCXO tme base GO8 PPM/OC
Aluminium case

HI-Z & 50 ahm inguts

1 sec & 1/1D sec gae nmes
Auto decimal point

Bultan  presmps & prescaler
standardt

Frequency Counter Accessories
Probes

# 10050 ohm ¥X €12
P 101 Lo Pass €12
£102 14 2 2X 03

Rubbier duck: RF pick up aenls
146 5 or 450MH 7 0 £12 each

ELENCO ELECTRONIC/DIGITAL DESIGN STATIONS

Elenco’s electronic or digital design stations contain the essential equipment for quick and easy breadboarding of gu-
cuits. All power supplies are reguiated and protected by a special current iimiting circuit Oscillator outputs are protec!ed
against shorts. Whether a novice or pro. our fail-sate circuits assures against users errors. Ideal for use in schoots! 1abs.

homes and industry.

MODEL XK-1000

ELECTRONIC DESIGN STATION

» Dual DS Power Supply
Co S0 BY

Fully Regutated

 Shont Creut Protection

»Sune or Square Wave
Gen 100HZ to 20KHZ

« AC Power Supply 1530V

+ Satedess Breaanoard Sockels

2 Amps

ides tor DC AC Semnconductor
and Eteciionics Crrcurt Experments

BOTH
MODELS
£85 EACH

MODEL XK-2000
DIGITAL DESIGN STATION

® Thrae Power Supplics.
1A 1V 1A

*Futty Reguitater

o Sturt Cirewt Proiection

» Fow Ciock Frequencies
1HZ BOHZ 'KHZ *O0KHZ

*Four LED Lug fndi

+Logic & Data Switches

» Soldertess Breadboard Sochets

[PV

Comparabie with most IC_ Logic
Famings mciuting RTL DIL TIL
CMOS PMOS NMOS Linear

BRAND NEW FROMEICO
MODEL 390
Function/Sweep Generator
£135.00

Otters Linear. loganthnuc sweeos
Six position calibrated artenuator

BNC front panel output jack

Generates riiscrete sine. square and triangle
waves trom 0 2H2 10 200K Hz

ldeal for checking frequency response of
audio amplibrers. crving tigtal Circuns and ©
servo systems.

o Features 1000 1 ratio, vaniable control. 10
volts peak 1o peak into §0 ohms

.

ELENCO PRECISION

Digital multimeter 1200B
The most versatile DMM we have ever offered at lowest. ever pnoel

ONLY £58

e 3% cigin jumbo LEOD display
©.06% basic accuracy

+ Measyres AC/DC voltages from
100 microvoits to 1000 volts, AC/
DC currsnt from 1 raicroamp to
2 Amp, resistance from 0 0 ohm
ta 20 Megohm

o Fully overlaad protected to 1000
Volts!

e High
ohm

* Mains (with adaptor) or bariery
operation (hath disposable and
Nicads)

*  Uses 1% preciion resistors & not
unstable trimpots

e High low power ohms hi for
drodes, 1a for resstors in cireust
{on how many DMM's costing
tess than £100 do you find this
featurell

nput impedance 10 Meg

MICROPROCESSORS
cPU's £ RAM'S £
6502 10.00 sSyP2114 6 50
80B0A 5.00 2120LFPC  1.50
280 11.00 4060 4.50
EPROM
17024 4.00 4027 3.50

Texas Instruments

r
Low Profile Sockets\ %»7

Model
ted variable 0-40V, 0-3 Amp
Model XP 90 regulated 13.8V @ 8
Amp-converts
mobile units to base station £5

ELENCO POWER SUPPLIES
XP 600 dual metered regula-
£75

your CB/Ham &
55

Confacis Price Conlacts Pnce
8 PIN o8 22 PIN 22
14 PIN 12 24 PIN 24
16 PIN 14 28 PIN 28
18 PIN 18 40 PIN 40
20 PIN 20

BRAND NEW!
JUST RELEASED
1979 1C MASTER

2500
pages

Complete integrated ciecunt
dala selector Master g ide
1o the latest 1 C §.mataoing
mYC'OD'O(‘PSSDYSa"d
consumer ¢ rcuits,

1 976

£39.95 inc.
VAT not apphcable

FAIRCHILD RED LED LAMPS

#FLV5057 Medium Size Clear Case REDEMITTING These are not
retested otf-spec unrts as sold by some of our competition These are

factory prime first quahty new units

9p each 1 off
6p each 100 off

7 SEGMENT DISPLAY LEDS AT LOWEST PRICES

TYPE POLARITY M1 PRICE
MAN G Commaon Ancde e 300 1260
MAN /Y Coprience Acde vt 300 9%
MAN 72 Comemon Ao et 300 99y
MAN 74 Cammaon Cathone ted 300 125y
MAN B2 Cummon Asod ys i 300 9%
MANB4  Camman Cathorls yellow 300 9%
MAN 3620 Commmon A bt gnge 300 99y
MAN 3630 Comumuns Al orgnge 21 300 9%
MAN 3640 Comunur Cathorte oranyr 300 99
MAN 4§10 Comman Anixle oiange oo 99p
MAN 4640 Commun Cothorle nrange 400 990
MAN 4710 Commun Asnde i a00 99,
MAN 4730 Commuon Arode irif 21 a00 99
MAN G240 Common Cathode et 400 9
MAN 4810 Camn an Anode yetlow 400 99p
MAN 8B40 Comimor Cathone yell s 400 99
MAN G610 Commor Anude wacye 1) 560 990
MAN 6630 Comurons Avigh otoitge 560 990
MAN 6640 Commun Cathivle i érnge 560 99
MAN 6650  Cumman Cathoce onan 560 9
MAN 6660 M Aronie orgrge 560 99
MAN 6680  Counmon Cuthaeh o uniye 560 9
MAN 710 Commun Arode it 0 O 560 99

“THE COLOSSUS”

AIRCHILD SUPER JUMBO LED READOUT '

A full .80 inch character. The biggest readout we have

ever sold' Super efficient.

TYPE POLARITY

MAN G730 Comymin Anode trif 11
MAN 6740 {.-mon Carnde 1o 1) U
MAN 6750  Commun Cathixte 1 11
MAN 6760 Cummon Avode et
MAN G780 Commao Cathote e
oL 01 Common Aot e 21
0L 704 Common Cathre

Dy 07 Commun Ande vk
01728 mmon Cathorte red
o 74t Common Angds il
DL 788 Common Annee 21
morar Commen Aawde ot
DL 748 Commum Cathode redt -
UL 750 Commun Catho
01338

FND IO

FNDJ48

FND 503

FND &OT

5082 7730

HDSF 3400 C

HDSP 3407 ¢

FND 847 Common Anode
FND 850 Common Cathode

YOUR CHOIGE
£2 each
£1.50 each 100 off

* h k% k k k%

PRICE
99 Ordering Information equiprnent
:g" prices are inc. of P&P for components
agn | 2dd 25p P&P Add 15% VAT on all orders
90
99 p
: (RG] s
a9
i CIRCUITS.
o
1490 | Your single sgurce for failbry
::3" prime componénts & profesgighal
ug:i quality test gear at solid savings
%0 | MACLIN-ZAND ELECTRONICESND.
6"“ Urmit 10 =
9 1s1. Floor, East Bloek
ua: 38 Mount Pleasant
}?3;’ LONDON WC1X 0AP
{19 01-837 1165
Telox 8953084

* kX k kX k k &k &k
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Super 6
£162.00 plus VAT

" £219.00 plus VAT

" When it comes to oscilloscopes, you'll have to go a long way to

equal the reliability and performance of Calscope.
Calscope set new standards in their products, as you'll discover

when you compare specification and price against the competition.

_ The Caiscope Super 10, dual trace 10 MHz has probably the
highest standard anywhere for a low cost general purpose
oscilloscope. A 3% accuracy is obtained by the use of stabilised -
power supplies which cope with mains fluctuations.

The price £213 plus VAT

The Super 6 is a portable 8MHz single beam model with easy
to use controis and has a time base range of 1ps to 100ms/cm
with 10mV sensitivity. Price £ 162 plus VAT.
Prices correct at time of going to press
CALSCOPE DISTRIBUTED BY
Woatford Electronics,
33-35 Cardiff Road,
Watford, Herts.
Tel: 0923 40588
Audio Electronics,
301 Edgware Road, London W.2. P.0.Box 3
Tel: 01-724 3564 Rayleigh, Essex.
Access and Barclay card facilities Tel: 0702 715 155
(Personal Shoppers) Mail Order

CALSCOPE

Maplin Electronics Supplies Ltd.

Your leading direct suppliers for

NASCOM MICROCOMPUTERS

“AND FULL SUPPORTING RANGE

OF ITEMS TO ENABLEYOUTO

WORK AT PROPER

PROFESSIONAL LEVELS

% At newest reduced prices.

% Widest possible range stocked

% Information on request

% _Enquiries from trade, industrial and
educational users invited

Appoinfag'distributors for the
fine products of: )
‘SIEMENS, ISKRA, RADIOHM,

VERO AND MANY OTHER
~FAMOUS MANUFACTURERS

" 1t's-3 gaod deal better from

Debt. PES, 28 St. Judes Road, Englefisid Gresn, Egh

LECTROVALU

© We pay

postage
in U.K. on orders list value
£5 or over. If under, add
27p handling charge.

® We give
discounts
on CW.0O. orders, except
items marked Net or N in
our catalogues.
on orders, list value
5% £10 or more

on orders list value
10% £25 or more.
Not on Access or Barclay

orders

@ We stabilise

prices.
by keeping to our printed
price lists which appear
but three or four times
ayear.

@ We guarantee

alt products brand new,
‘clean and to maker’s spec.
No seconds, no surplus.

@ WE WILL SEND YOU
OUR 120-PAGE
CATALOGUE No. 9
FREE ON REQUEST.

Comprehensive, infor-
mative, very well pro-
duced. Write, phone or
calt for your free copy,
together with latest
price list.

ﬁ‘ -Phone: Egham 3603. Telex 264475,

, Swirey TW20 OHB.

Northern Branch (Personal shoppers only), 680 Bumage Lane,
Burmage, Manchester M19 1NA, Phone (061) 432 4945, .

rlawlmrlius

The Newtronics Keyboard Terminal is a low cost stand alone Video
Terminal that operates quietly and maintenance free. It will aliow you
to display on a monitor 16 lines of 64 characters or 16 lines of 32
characters on a modified TV (RF Modulator required),

The characters can be any of the 96 ASC1 1 alphanumerics and any
of the 32 special characters. In addition to upper-lower case capability
it has scroll up features and full X-Y cursor control. All that is required
from your microcomputer is 300 baud, RS232-C or 20ma loop, serial
datd, plus a power source of 8v DC & 6-3v AC. The stee! cabinet is
finished in §BM Blue-Black. And if that is not enough the price is only
€£135.55 + VAT asakit,or.£175.00 + VAT assembled and tested. Plus
£2.00 P & P, {Monitor not included)

Dealerand O.E.M. enquiries invited.

To order phone or write:-

138 Kingsland Road, London E2 8BY
Telephone:017391582
Access/Barclaycards accepted
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20 x 20 WATT STEREQ AMPLIFIER
Viscount IV umt:jreak simulate cabinet Silver finish rotary controls and
pushbuttons with-matehing fastia, red mains indicator and sters jack socket.
Functions switch Tor mic magnetic and crystal pickups, tape tuner and auxiliary.
Rear panet features fuse holder, DIN speaker and input sockets 20 x 20 watts
AMS 40 x 40 watts peak for use with 8 to 15 ohm speakers.

Size 144" x 3 x 10" approx. NEW feature—units now inciudes| £ 3§ 90

& buiit in four channe) stereo sound facility. £3.00 p&p

30x30 WATT AMPLIFIER |
IN KIT FORM

For the experienced constructor com-
plete in every detail, same facilities
as Viscount IV, but with 30x30 output §
60x60 watts peak. For use with 4.15

ohms speakers. pbs
£31.50 300

SPECIAL OFFER

30 x 30 WATT AMPLIFIER KIT
with BSR P200 belt drive

deck and Shure £5700
M75 cartridge. +p&p £6.00
-

EMI SPEAKER BARGAIN &

BARGAIN PACKS
CURRENT CATALOGUE

Mullard

AUDIOMODULESIN

| rectifier,

ACCESSORIES ARE ONLY
AVAILABLE T THOSE - -
USTOMERS WHEN BUYING
R BARGAIN PACKS.

ACCESSORIES
Suitable mains power supply parts,
consisting of mains transformer, bridge

Stereo pair 350 iit. System consists of 4
13" x 8" approx. woofer with rolled

surround; 2% approx. Audax tweeter,
crossover components and circuit
diagram. Frequency response 20 Hz
20 watts max.
8 ohm impedance
Per stereo pair ‘ 2
BSR P200
Belt drive chassis turntable unit semi £25.50
automatic, cueing device. p&p £260
A.D.C. QLM 30 Mk Il Magnetic Cartridge
to suit £7_95
§ i A Manual single piay
return and cueing lever, fined with stereo
cteramic carindge 2 speeds with 451 pm
spindie adaptor rdeally susted from home
of d1sco use

to 20 KHz. Power handling 15 watts RMS.
£3.65p&p
B s record deck with auto
pép
ounprice£11.28 5275

GARRARD DECK B
MODEL CC 10A

Record changey with cyeing device
titted with stereo ceramic Cartridge
ready to fit inlo your own plinth

£8.15 pap r205 50 12 x 8"

AM/FM DIGITAL CLOCK
RADID  Accurate 4 Digit
Electronic Clack with Vi LED
display Buzzer and E
snooze fimer

ceramic and auxiliary input
OUR PRICE £5 00
p+p £1.00 [
PACK 2.2 xLP1173 10w. RMS output power audio
amp modules + 1 LP1184/2. Stereo pre amp for
p+p £1.00
10+ 10 AMPLIFIER KIT
An opportunity to buy a 10 watts per channe} stereo
amplifier kit which is suitable for use with a ceramic
comes complete with instructiors and includes: a Mullard
LP1183 stereo preampiifier module, two P 1173 power
amplifiers with integral heatsinks, a power supply,
volume and balance), switches, input, output and headphone
sockets, wire, and an easily assemfled wrap around cabinet
to house the finished unit.
wo2s£12.79

PACK 1.2 x LP1173 10w. RMS output power audio
amp modules. + 1 LP1182/2 Stereo pre amp for
2 magnetic. ceramic and auxiliary inputs
N
OUR PRICE
illus. £1.65
caitridge The amplifier utilises proven Mullard modules and
1s available at a very competitive price. The amplifier kit
Zobel networks, front and back mounting panels, a finished
fascia panel, ail cantrol potentiometers {bass, trebie,
Size approximately
9% x 8% x 4”
BARGAINS FOR PERSONAL SHOPPERS
LCD Solar 5 function with bacKlite

Stainless steel finish case and strap £7.4°
Sl e i s i £9.55
e e s g £8.95
:::L:?;;:fgu and strap. f 2 1 .95

£12.2

PERSONAL

SHOPPERS ONLY
Altone UA4

LW, MW, SW. VHF mains /battery operation

ISP Radio Cassette recorder Mains /Battery AM/FM buitt in
mic auto stop

fascia and rotary controls.

g:‘ﬂ'b .A‘l‘)sl::limﬁlnlll:w o 125 Watt Power Amp Module f‘ 4_ 25 Five vertical slide controls, masler volume,

e on e et ) tape level, mic level, deck level, PLUS INTER DECK FADER

spacr fitted with 4 Kersick Mains power supply for above unit £3. 60 for perfect graduated change from record deck No. | to

Mini Meteor castors No. 2, or vice versa. Pre fade level, cont:ol 70 watt
DECCA 20w Stereo speaker kit 5omnnsmq {PFL) lets YOU :ear next disc before fading 140 watt peak f51

£3 95 £1.50 pip 28" approx bass uniis + 2 34" approx £20_45 itin. VU meter monitors output leve plp £4.05

. g tweeter Inc crossovers Output 100 watts AMS 200 watts peak 100 watt t‘ss 45

VIDEOMASTER Super Score TV Game £15.95 3
with pistol mams operation . .‘ 1
PORTABLE RADID/CASSETTE RECORDER, AM./FM with clock, DUO Il SPEAKERS "

£42.90

L Stereo System
Features 8 watt total output. Full size BSR manual turntable
with cueing and auta return. Socket for tape in and out and

stereo headph
T S opanes complete with speakers. f 3 775

ma?sem Recorder

Pocket size—home or office use or
when travelling.
e ——

Battery operated fluorescent
camping lamp,
Runs off 8 U2 batteries.

323 EDGWARE ROAD, LONDON W2
HIGH STREET, ACTON W3 6NG

ACTON: Mail Order only, No callers
ALL PRICES INCLUDE VAT.AT 15%
Al items subject to availability. Price corract at
and subject to change without notice.

NOTE: Persons under 16 years not served without parent’s suthorisation.

hing capacitor and set
of rotary stereo controls for treble,

bass, volume and batance £3 00

Two Way Speaker Kit
Comprising of wo 8" x 5” approx. _

4 ohm bass.and two 3%" 15 ohm mid-
fange tweeter with two

pius £1.50 p&p £4 05
AVAILABLE ALSO T0 PURCHASERS OF /O%% Ve SapaErors (o Bl
THE 10 + 10 AMPLFIER KIT. plus £1.95 pbp

50 WATT MOND
DISCO AMP

pbp £270

Size approx. 13%" x 5% x 6%” -
50 watts rms 100 waits peak output. Big features include two disc
inputs, both for ceramic cartridges, tape input and microphone input.
Level mixing controls fitted with integral push-pull switches. Independent
bass and treble controls and master volume.

SPECIAL OFFER. The above 50.watt amp plus 4 Goodmans Type 8P. 8~
speakers. Package prce £45.00 + £4.00 P&P

100 WATT

MONO DISCO AMP
Size approx.

14" x4" x 10%"

Brushed aluminium

£24.5Joh

[EENE

Attractive teak finish, modern design,
incorporating 2 speaker units-8*
approx. woofer and 2" approx.
tweeter. 45 to 1800 Hz. impedance
8 ohms. Power 15 watts RMS

18%"x 13%x 7%"  Per s.ere0 pair

e £16.50

£6.50 p&p

FOR PE OPPERS 0
STEREO RADIOGRAM CA

Finished in a natural teak-veneer witho
Easily modified to accommadate steréb §
your cheice. -

Size approximately 47" x 15%" x 15"

Personal Shoppers EDGWARE ROAD. LONDON W2 Tel: 01-723 8432. 9.30am-5.30pm. Closed al day Thursday ACTON: Mail Order only. No caliers GOODS NOT DESPATCHED OUTSIDE UK
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KITS FOR SYNTHESISERS, SOUND EFFECTS

COMPONENTS ss'rs include all necessary resistors,

and
transformers. Hardware such as cases, sockets, knobs,
keyboards, etc. are not included but most of these may
be bought separately. Fuller details of kits, PCBs and

parts are shown in our lists.

CIRCUIT AND LAYOUT DIAGRAMS are supplied
free with all PCBs unless “as published".
PHOTOCOPIES of P.E. texts for most of the kits
are svailable—prices in our lists.

MAIL ORDER SUPPLIERS OF QUALITY
PRINTED CIRCUIT BOARDS, KITS AND
COMPONENTS TO A
MARKET

WORLD-WIDE

" Very sophisticated music

P.E. HINISONIC Mk. 2SYNTHESISER

A portable Sound Synth

with keyboard corcuns Although having sllghlly fewer
faciiies than the large P.E. Synthesiser the functions

- ELEKTOR ELECTRONIC PIANO (Elektor Sept 78)

A touch- g 5 octave piano using the
(atest mtegrated—cirr’gult techmques for the keying and

offered by this design give it grut scope and Y.
Consists of 2 log VCOs. VCF_ 2 P .2
controlied amps. keyboard hold and control circuits. HF
and d . ring . noise generator,
mixer, power supply.
Set of basic component kits (excl. KBD R's
and tuning pots — see list for options available).
Set of printed circuit boards

from £61-00
£8-99

P.E. SYNTHESISER (P.E. Feb. 73 to Feb. 74)

The well acciaimed and highly versatile large-scale

mains-operated Sound Synth with key d

c"cum Other circuits in our lists may be used with the
thesiser to good adh ge. Details in our lists,

FORMANT SYNTHESISER (Elektor 1977/78)
th for the ady d con-
structor who puts performance before price. Details in our lists.

128-NOTE TUNE-PROGRAMMABLE SEQUENCER

(P E. Nov/Dec 77)
bles a voltage th. 10 play
pm—progrnmmod tunas of up to 32 pitches and 12B notes long.
are and note length and rhythmic

pmem are extemally varigble. (Please use order codes quoted in
brackets.}

Main Circuit (Nov} excl. sw's (KIT 76-1) £18-03
Power Supply (KIT 76-3} £4.72
Trigger inverter and Ait. Output (KIT 76-2) £1.16
LED Counter (KIT 76-4) £210
PCB (as published) for KITS 76-1 & 3 (PCB 76A) £2-61
PCB for KiTS 76-2 & 4 (PCB 76B) £2.54
P.E. STRING ENSEMBI.E {PE Mar- July 78)
The new keyboard string
Basic component sets:
Power Supply (KIT 77-1) £8.77
Tone Generator (KIT 77-2} £14.66
Diode Gates (KIT 77-3) £18-81
Chorus Generator (KIT 77-4} £19.08
Voicing System (KIT 77-5) £7.38

Printed Circuit Boards:
Double-sided PCB for Power Supply, Tone Generator & Diode
Gates with most of the Matrix wiring as printed tracking

{PCB 77L/R} . £18.40
PCB for Chorus Generator (PCB 77C} £2.65
PCB for Voicing System (PCB 77D} £2.62

Fuller details of kits & PCBs are in our lists.

P.E. JOANNA PLUS DRGAN VOICING
The basic five octave elecuomc piano (P E. May/Sapt 75 and
Sound Design} has swi ings for Honky-
Tonk, ordinary piano, and Hammhord or a mixture of any of these
three, with f g fast and slow tremolo,
loud and soft pedal switching, and sus!am pedal switching. The
modification mmns alt the clrcultry associated with the piano
but in additi an org: pe facility with 5
switchable pltches variable attack and sustain, phasing and
vibrato.

Set of components (excl switches) for PSU, Frequency

irtually eliminating “bee-hive™ noise
huhsrto inherent in previous electronic pianos. Details in our

DlGITAl REVERBERATION UNIT (Elektor May 78)

A very ach d unit using

instead of mechanical spring-lines. The basic delny range of
24 to 90mS can be extended up to 450mS using the
extension unit. Further delays can be obtamed using more
extensions.

Maln componant set (KIT 7B-1} £45-45

SioN c mponsm se! (KIT 78-2} £43-38
PCB for Kit 78-1 (PCB £2-86
PCB for Kit 78-2 (PCB 7BB) £108

ANALOGUE REVERBERATION UNIT (Elektor Oct 78)
Using i.c.s instead of spring-iines, the main unit has a
maximum delay of up to 100mS, and the additional set
extends thls up to 200mS. May be used in sither mono or
stereo

Main oomponam sat (KIT B3-1) £26-18
Additional Delay Set (KIT B3-2) £18:26
PCB (as ublishod) 1o hold both above
kits (PCB 9973) £4-31
RESONANGE FILTER {Elektor Oct 78)
This filter module has been g to ajlo i
10 p ore imulation of nnural muslcal
mstrumants
Basic component set (KIT B2-1} £16-10
PCB (as published) (PCB 9961} £329

SYNTHESISER EXTERNAL INPUT INTERFACE
(P.E. Oct 78)
This unit allows external inputs, such as guitars, micro-
phones etc. to be processed by the clrcuits within a
synthesiser.

Basic component set {incl PCB) (KIT B1-1) £2.94
GI.IITAR MUlTIPRoGESSﬂII (PE Dec/Fob 78) o

groducmg for example, Flangmg, Vibrato, Rmr‘b Fuzz and
remolo as well as other fascinating sounds. May be used
with mast electronic instruments. Details in our lists.

RHYTHM GENERATOR KITS

Several available — details in our lists.

GUITAR FREQUENCY DOUBLER (P.E. Aug. 77)
A modified and extended version of the circuit published.
Component set and PCB £4.52

GUITAR SUSTAIN (PE. Oct 77) )

Maintains the natural attack whilst extending note duration.
Component set, PCB and fowt switches £8-13
Component set, PCB and panel switches £3-71

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

sounds.
Component set (iricl. PCB) £4-26

GUITAR QVERDRIVE UNIT (P.E. Aug. 76)

Sophisticated. versatile Fuzz unit, including variable 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 Effects Pedal and can
be used with it and with other el ic instr

WAVEFORM CONVERTER
Stightly modified from a circuit published in “Elektor”. Converts
a saw-tooth waveform into four different waveforms: sine-wave,
mark-gpace saw-tooth, regular triangle form, and squarewave
with an externally variable mark-space ratio.

Component set (incl. PCB but excl. sw/s)

VOLTAGE CONTROLLED FILTER (P.E. Dec 74)
Part of the P now rei
kit for use wnh other synthesisers.

Component set {incl. PCB) (Order as Kit §5-1)

£8-40

[

£717

RING MODULATOR (P.E. Jan. 75)

Part of the P now r

kit for use wnh other synthesisers.
Component set {incl. PCB) (Order as Kit 59-1)

d as an ind: t

£56-50

NOISE GENERATOR (P.E. Jan. 75)

Part of the P now rel

kit for use wuh ‘other synthesisers.
Component set {incl. PCB ) (Order as Kit 60-1)

ENVELOPE SHAPER WITHOUT VCA (P.E. Oct. 75)
Provides full manual control over attack. decay. sustain and
release functions. and is for use with an existing voltage
controlled ampifier.
Component set (incl. PCB) £4.77

ENVELOPE SHAPER WITH VCA (P.E. Apr. 76}
This unit has its own voltage controlled amplifier and has full
manual control over attack. decay. sustain and release
functions.

Component set (incl. PCB) £6-88

d as an indep

£3.64

TRANSIENT GENERATOR (P.E. Apr. 77)
An envelope shaper. without VCA, having the usual attack.
decay. sustain and release functions. and in-addition it also
provides a "Repeat Effect” enabling a synthesiser to be
programmed to imitate such instruments as a mandolin or
banjo
Component set £4-87
Printed circuit board £1.82

SOPHISTICATED PHASING AND VIBRATO UNIT

A slightly modified version of the circuit published in
‘Elektor', December 1976, and includes manual and

automatic control over the raie of phasing and vibrato.
Component set £17.38
Printed circuit board £2.33

PHASING UNIT (P.E. Sept. 73)
simple but effective manually controlied umit for
introducing the “‘phasing’ sound into live or recorded

music.
Component set (incl. PCB) £3.20

PHASING CONTROL UNIT (P.E. Oct. 74)

For use with the above Phasing Unit to automatically control

the rate of phasing.
Component set (incl. PCB) £4.74

WAH WAH UNIT (P E. Apr. 76)
The Wah Wabh effect produced by this unit can be controlied

ly or by the integral automatic controller.

B

generator, Pitch and Note Divider, Envelope Shapers, Voicings, g:mg::::: ::: t:::g g::: :cl)i::r; ';%" gg Component set (incl. PCB) £3-63
and Control circuitries. (Order as KIT 71-5) £99-25 Printed circuit board 21:62
Set of PCBs (Order as PCB SET 71-6} £29.18
FUZZ UNIT
GUITAR EFFECTS PEDAL (P E. July 75) Simple Fuzz unit bised upon PE. "Sound Design” G AviomAtaly Broduces mahsedal and Swll-pedal sounds
Modulates the attack, decay and filter characteristics of an Component set (incl. PCB) £2.05 each time a new note ig played.
udio) sognndl ot %":’y""om' . gul:‘arblbut""om o] '“d!;" Component set, PCB, special foot switches £7-67
source. producing ifferent switchable effects that can be i i
further modified by manual controls. Possibly the most TREMOLO UNIT Component set and PCB. with pansl switches EesS
interesting of all the low-priced sound effects units in our  Based upon P E. 'Sound Design ~ circuit.
gnge Circuit does not duplicate effects from the Guitar Component set {incl. PCB) £2.94 VOICE OPERATED FADER {P.E. Dec. 73)
unit.
verdrve Un: ) _ ) TREBLE BOOST UNIT (P.E. Apr. 76) For = automatically reducing music volume during
Component set with special foot operated switches £7.69 Gives a much shriller quality to audio signals fed through it. “talk-over '—particularly useful for Disco work or for
Alternative component set with panel switches €606  The depth of boost is manually adjustable. home-movie shows.
Printed circuit board £143 Component set {incl. PCB) £2.51 Component set {(incl. PCB) £3.97
10% DISCOUNT VOUCHER (PE 74 ADD: POST & HANDLING
o 0 { ) UK. orders — Keyboards add £2-00 each plus VAT. Other ADD 124% VAT EXPORT ORDERS ARE WELCOME but to avoid

goods under £15 add 25p plus VAT, over £15 add 50p plus

TERMS: Goods in current adverts & lists
over £60 goods vaiue (excl P&P & VAT),
Correctly costed, CW.0., UK. orders only,
This voucher must accompa order Valid
untt end of month on cover of

N.B. Eire. C.I.,

mushaps add 50p for cover up to £60, £1
cover, etc. pro-rata.

B.F.P.0. and other countries are subject to
higher export postage rates.

%nst poctal
€100

{or current rate it changed).
Must be added to full total of
gaods. discount,
ndling, on all UK. orders.
Does not apply to Exports.

post &

delay we advise you 10 see our list for postage rates. Alt
payments must be cash-with-order, in Sterling by Imor-
national Money Order or through an English Bank. To
osgt:m fist — Europe send 20p, other countries send

PHONOSONICS - DEPT PE74 - 22 HIGH STREET - SIDCUP - KENT DA14 GEH [ERMS;CM0. MAIL ORDER 0R COLLEGTION

Practical Electronics September 1979



AND OTHER PROJECTS

PHOTOGRAPHS in this advertisement
show two of our units containing some of
the P.E. projects built from our Kits and
PCBe. The cases were built by ourseives
and ere not for sale, though a small
selsction of ather cases is available.

LUST—Send stamped  addressed

pe with aft U.K. for iree
list giving fuller details of PCBe, kits and
other components.

OVERSEAS enquiries for list: Europe—
send 20p: other countries—-send 50p.

KIMBER-ALLEN
KEYBOARDS AND CONTACTS

circuits. The manufacturers claim that

Kimber-Allen Keyboards as required for many
these are the finest Ided plastic ble. All

plastic, spring-loaded, fitted with actuators, and mounud on a robust siuminium frame.

3 Octave {37 notes)
4 Octave (48 notes)
6 Octave (81 notes)

Contact Assemblies (gold-clad wire) for use with the above KBDS (1 for each note):

Type GJ: Single-pole change-over

Type GA: 1 pair of contacts, normally open

Type GB: 2 pairs of contacts, esch pair normally open
Type GC: 3 pairs of contacts, sach pair normally open
Type GE: 4 pairs of contacts, each pair normally open
Type GH: 6 pairs of contacts, each pair normally open
Type 4PS: 3 pairs of contacts plus single-pole changsover

Printed Circuit Boards for use with most contacts ithus eliminating much interwiring) are

available. Details in our lists.

are C to C, the keys are

£26-50
£32.26
£38-78

each 264p
each 24p
each

each 37
each

each

each 87p

PE. run]ue FORK (P E. Nov. 75)
tones. A

LED momtur clear'y dupfm alt bon note adjustments. ldeal
for tuning ] instr)
Main oomponem set lincl. PCB) £14.93
Power supply set {incl. PCB) £68-28

SYNTHESISER TUNING INDICATOR (P.€. July 77)

A umplo 4-octave frequency comparator for use with

and other .where the full versatility
of the P.E. Tuning Fork is not required.
Component and PCB (but excl sw.) £7-45

CONSTANY DISPLAY FREQUENCY METER (PE AUG 78)
A S5-digit frequency counter for 1Hz to 99999Hz with a 1Hz
sampling rate. Readout does not count visibly or flicker due to

display blanking.
Component set £24.08°
Printed circuit board £303°

*This kit & PCB are at 8% VAT {all others are 124%)

TAPE NO'SE LIMITER

ive circuit for red:
roc ordings. All kits include PCBs
u ol I £2.96
£3.76
£4-89

@ the hiss found in most tape

Superior
Reguiated power tupp&y (will drive 2 sets)

DVNAMIC RANGE LIMITER (P.E. Apr. 77)

Automatically controls sound output to within a preset

level.
Component set (inci. PCB) £4-88

O1SCOSTROBE (P.E. Nov. 78)

4-channel light-show controfler giving a choice of ssquential,
random, or full strobe mode of operation.

Basic component set £1819
Printed circuit board £3.48
BIOLOGICAL AMPUIFIER (P.E. Jan/Feb. 73}

Muiti-function circuits that, with the use of other external
equipment, can serve as li
stc.

Pre-Amp Moaulc Componenu sel {incl. PC8) £3.95
Basic Output Cl sot

with PCBs, for al|

meter and visual feed-back Iampdrhm circuits. £6.59
Audio Amplifier Module Type PC7 £778

SOUND SENDER (P.£. May 74)
A mum-purpou sound conlro"or tho ﬁmcnons of which
d fader,

automatic !uder und |vaquoncy-doublev
Deteiis in lists.

SOPHISTICATED POWER SUPPLIES
A wide range of highly stabilised low noise power supply kits
is available—details in our lists.

NEW
PCB
SERVICE

PCBS FOR ALL NEW
PE & EE PROJECTS
FOR WHICH PCB LAY-
OUTS HAVE BEEN
PUBLISHED AND FOR
WHICK FULL COPY-
RIGHT CLEARANCE IS
AVAILABLE.

LIMITED QUANTITIES
ONLY FOR AN EXPERI-
MENTAL PERI0D.

LET US KNOW YOUR
NEEDS ANO WE will
AOVISE YOU OF
AVAILABILITY AND
PRICES.

INTRODUCTORY OFFER

To taunch the high quality TELPRO IRON (fitted with Long-Life
iron-Clad Tip) into the discerning Amateur & Enthusiast Market,
we are givingoaway FREE:~

1 REEL SPIRIG DE-SOLDER WICK (VALUE 75p)

1 PAIR NICKEL PLATED FORCEP CLAMPS (VALUE £2.00)

1 PAIR PLASTIC TWEEZERS FOR MOS/FET'S ETC. (VALUE 60p}
{TOTAL VALUE £3.85 INC. V.A.T)

WITH EVERY SOLDERING IRON ORDER
(For limited period only)

SEND £5.50 per iron plus 83p V.A.T,

Tele-Production Tools Ltd

Stiron House, Electric Avenue, Westcdliff-on-Sea,
\_ Essex SSO 9NW Tel: (0702) 352719 y

INTEGRATED CIRCUITS

301 8-pin DIL 48p
318 In DIL 220p
320-!%?" 1

324 ‘14—9"‘\ Dit 87p

705 'S 0in OIL 43
in
723 TOS 87p
72 143)"\ DiL 61p
728 To 1006p
741 8-pinDIL 2.
748 820; DIL 57p
4007 14-pin DIL 17
4011 14-pin DIL 17
4024 14-pin DIL
4089 14-pin DIL
4136 14-pin DIL
AM2833 B-Gpin D
AY10212 -pin DILB17p
AY16721/6
CA3046 14—pm DIL 71p
CA3080 n DIL
F30s " 1@"" Bit72%
2 pin
W2gs D.L%
in
MC3340 8 n DIL
MCME810 2 pin DIL8709
SG3402N Di m
'gioozz 1&9 DILSIZ;;S"
n
XR2207  14-pin DIL420p
ZN425E  16-pin DIL375p
TRANSISTORS
32p
AC 28p
8c 13p
8C 13p
C 16p
C 16p
C 18p
C 11p
C 18p
C2 10p
€ 13p
C2 ..11p

PRICES ARE CORRECT AT TIME OF PRESS.
£. 5 0. E. DELIVERY SUBJECT TO AVAILABILITY.

PHONOSONICS
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DIGITAL

MULTIMETER FUNCTION GENERATOR

#* DC Volts
AC vﬁm * 30mV to 10V pk-pk
DC purram #* 1Hz to 100kHz
Resistance. ....... * DC coupled

* 3% digit LCD

* Sine, Square & Triangle

% Separate TTL output

# Designed around Intersil 8038 IC
* Total cost around £25 (incl. case}

* Auto Low Battery indication

* Auto Polarity & Zero

* 1% accuracy (DC volts)

* Designed around Intersil 7106 1C
# Total cost around £30 (incl. case)

Pravided in a JAYkit is a Printed Circuit Board, a punched and iettered Front Panel, a Circuit
Diagram and nstruction Sheet and a comprehensive and up to date Component List shawing
suppliers and current prices. Difficult pieces of hardware such as screws, washers etc, are supplied

with the kit. Jayen Developments, 21 Gladeside, Bar Hill, Cambridge CB3 8DY

To: JAYEN Developments
21 Gladeside, Bar Hill
Cambridge CB3 8DY

Tel: {0954) 80285 Addr L. -
Please send: o e L
(JDM-2 @ g5.45
JFG1a @ £4.96

{Incl. VAT and P&P}

L ]
Money to be refunded if the kit is
Er%turned within 10 days. ‘ S

[T ]

Name

H------ '




TOTAL AMPLIFICATION FROM CRIMSON ELEKTRIK

. ‘TEHEO PRE-AMPLIFIER POWER AMPLIFIER -

CPR 1—THE ADVANCED PRE-AMPLIFIER

The best pre-amplifier in the UK. Tha guperiorily of the CPR 1 ig probably
In the dise slage. The overicad mergin |s & aupevb 4008, this togather with the
high slewing rale ensures clean top, even with hiph ouiput cartridges tracking
heavily dub rds. Ci de distoriion |3 ellminaled by an unusual
design. R..& A. |s accurate to 1¢8, slgnal 1o nelse ratio i3 T00B relative to
3:3mV, distortion < -005% at 30dB overload 20kMz.

The power amg kit will sccommodaie ifl.

POWER SUPPLIES

——WE NOW OFFER THE WIDEST RANGE OF SOUND PRODUCTS——

We produce suitable powar suppfies which use our superh TOROIDAL transformery only 50mm high
with a 120—240 primary and single bott fixing {includes capacitorsibridpe rectifler).

PRE-AMPLIFIER KIT

This includas all mataiwork, pou,mmummm-knmmﬂmw-mpmhﬂnm1 {SI Muh nr\dm
MC 1(5) if raquired. i i

Pro-amp Kit

gPSl for2 CE 704 or 2

hava the same specification: T.H.O. typicelly -@13 any power ikH: 8 ohmg,

T.1.D insignifcant; ulewrnfe lymit 25V/uS: signal 1o noisaratio 110dB; frequency

rezponse 10Hz-3BkHz, B, stability unconditional; profeclion—deives any

I!D;d salely; lcl\llﬁ\ﬂ!j Tn‘!mV {250mV or 100mV on requast); site 120 < 80 -
mm.

BRIDGE
ﬂNVEI!. nbi
Oblaln up to 340W
uaing = 110W
and ihia

Fan' mounled on 1wo drllicd
100mm hentsinks, 2 = -4°C{W,
€5°C max. with two 170W

modules. .. £31-06
THERMAL CUT-OUT, 70°C.. £1-54

Follo-nng this stwe 18 the flat gumfbalance stage to bring lape, tuner. etc. up ACTIVE cuousov:ns
T oowmmu 3l ﬂ:l ola;;issi lurlml !'n Fﬂgi:’e r.tti_on u;‘dh; s’hawirale Sxti"usn. XO2 .. V.I.‘v.!. oS :3:’1‘); RIK
MO r—20hHz al any level, F.E.T. muting, Mo conirels are fitled. P wgg upungn MODUL| wWER
Thersf3 no provision fortone controls. CPR 1 sizais 138 » 82 « 20mm, Supply to c? D8 s?w;a ohms 35-0-35v £19.52 KIT ... £35.03 CRIMSON ELEKT
b 15 volts, gE ‘:% }%w% o:ml 2!-0—3? tﬂsg FRE-AMPS: 1A STAMFORD STREET,
L ohms 45-0-40v  £285. il

MC 1—PRE-PRE-AMPLIFIER CE 1704 170W/4 ohms 45-0-45v  £31-00 I.*,'f."m’mo"ver. LE{CESTER. LE1 6NL
Suitable for nearly all moving-coll cartrrdges. Send lor details. CE :’:;7:?;!;&"15!“%‘-'::3'57 sions—ane  uses Tol: {0533) 653508

IO standard ¢Oompo- .
X02 : X03 - ACTIVE CROSSOVERS . CPS1for2: CESGROr1xCE1004 £18:88 nents, snd the 3
%02 — 1wo way, X03 — thraa way. Slape 24dB/octave. Crossover points set 16 ordec CPS2ter s » CE 1004 o1 24 < other (1he S) uses U.K.—pissss sliow up w0 21 dave
within 10% E ) i eeen. £18-80 MO resistore for delhvery.

b whara  nacaERary Al prices shown are UK only and

REG 1—POWER SUPPLY CETO R £1375 fndamelumcapa- nelude VAT and post. COD 90p erira,
The reguiator moduls, REG 1 provides 15-0-15v o power the CPR 1 and MC 1 PS5 for 1 : TE 1708 . gp Stare. £100 limit. Expart Is no problem, plenss '
It can be usad with any of our power amp ar gur smail tr; CE write for specific quote. Send |arge SAE.

BEA g e £28 or 3 Intarnaticnal Reply Coupona for
TSN I tormaiion.

POWER AMPLIFIERS Lisht duty, omm. 20C/W . . . £1.44 POWER SUPPLY datailed information ;
1t would ba pointtess to list in w0 small a apage the her of dios, powar, IOOmm.

edunllon:!' and nlovirnmantealabrlsr;mam‘sv etﬁ “who have been u‘um?hEH:‘MSHOB: },l"C,;W o T seiw g-ﬂ R' :1 9_, Dinn‘butm*—u \

amps satistaciorily for qulte some fime. We hova a reputstion for tha highes iweo/group, 150mm, e in BADGER SOUND SERVICER LTD.
quallty at the lowest prices. The power amuo Is wyeilable |n five tyoss, lhav all Fan, 80mm, state 120 or 240v .., £18.70

TMINIC 'I'[LIPRODUK'I'IR
BOX 135: 5-T9 1

module anl £e-76 UPPSALA1L, QWIﬂIN"
™ — B L
ri - volts AT TRAN -
rer rav ey piee PEP) A0 W s e 2w :F:nggio :ﬁﬁ
CONTINUQUS RATING ;}‘3 e it gg gl m s 148 07 Fkﬂz_mgy_q.pughhu“o"gznﬂ
i 220"240 ssc o~12 15 20 23309 kal 1 51 O 78] = 75 €115 210-240 4 0.9 Pre-Amps & Power Supphag
Voltages available 3, 4, 5, §, 8, 9, 10, X K— 2 3 ¥ available. PRP 36| VAT159E
12, 15, 18, 20, 24. 30¥ or 12v-0.12V EX-STOC 18 4 ) 203 096 4 mousmcausr 3 am p.
and 18V-D-1BY gg 2'5 %5 =g ggg 81 500 0-11500-220-268 MM T B4 !
Ref Amps Prica P& P . VAT 1 5% B .14 o 1000 0-115300:220-240 W 108 T
112 05 264 078 + e 8 4 742 G- w10 Dikmmmae pa G | ABS PLASTIC BOXES nset
L] ’ ;g EI ofog s 48 H 23 o3| W wo ensmmmesw  mar w:;:'m:ﬁ'ﬁ,ﬂn':ﬁfm o taka F.Ly
20 30 8-20 114 17 16 8 10-72  1-32| 73 3000 0-115-200 220-240 H2 A P81 180mm + 82 = 40
21 40 709 134 ns 20 10 1398  2.0B| prg agoo 0.10115:200-220-240 T84 DA PEZ 100mm « 75 . 40 73P
1?1:; 3'8 1?’3 }2% EJI%??.TS:EFEFHESHS 535 B 58 ;;%i %,2? 615 500D D-10115200-20240 WA 04 ‘;gi Eg:: 3 \‘gg 9 ;5 eza':
&8 80 1485 162 P & P 20p.VAT 15%F & P 40p}
- B9 10-0 17.25 1-64 AVO TEST METERS
. 47 1.95 AVO B MKS £88-10
B OB ER I8 e seovasov sows  sesacloh| N8l fgw | wewnanars varisw
a2 0.0 -45 o4, solator : - 5 .
82-1solator  240V:240V  250VA £6.62 £1 04 AVO MM5 minor g}gg mcﬁgo.ivg%os\ins:a% 3&345'2"45
P 22012400 Sec b 2% 25-33-40- 62-lsolator 240v:240v BOOVA ~ £11-80€2 16 |  WeoWOBsl |\ oo voser £28.63 72V 0r 9BV, '
50V Voltages avaitable 5 7 8, 10, 13, | 6-260-0-250 @ 100ma 1} Sec 6-3V @ 3. 5:322)0%%: EM27§316 K614 volt zsg;.gg ::I,() 120 ur220‘—240‘\l‘ i
15, 17. 20, 33. 40 or 20V—0-2W and 0-6V.6-3V e 2/1 amp 3 p R i bt
ZENO28V Pie  pap|7-360-0-350V # 100ma 1} Sec 6-3V @ 3-5A 2} Sec | BM7 Mester SR e P =3
102 08 3.4 a 78 0-5V. 6.3V # 2/1 amp £4.10 56p All Avos, Meggers & Accessories available Samp 26.84 215
103 10 4.57 ?—sg 218-250-0-250V #0-15V CT11 Sec 6.3V # 4A 2} O-5V, P&PL£115 16% VAT - o-c;ng T
1os 20 HiH ! 8 3V & 2/1 amp £3.50 78p il 3o o
106 i3 et 18| 250'0 2SSl OmEN S el e 213%:%’ S0Ku Renges 1o 1000V, 2/5A AC/DC 73 288 o
107 Slofl 1808 iges P Ku Res. In steel case £15.85 P&P £1-15 i :
e g2 HE AR |abeilhes imenswoaveszperal] WL T
i y Sec 6-3Va2A6V 92 amp - p -
109 124 s O 4 | 8274 amp Battery Charger transformer  £4-81 £1.04 :r';'t'e‘c-','l‘:g e D Phug in Save Batteriss |
HAIII!ISOLA‘I’ORS{SCREENED) 86-6 amp Battery Charger wranstormer  £5-80 £1 04 § Y500y 0C 10 124 26 rangss £25.98 PAP | Fits into s 134 ski. 3-6-8-12V mustiplug aut-
PM 120/240 Sec 120/240 M 184 — To maich ELB4 16w £1-62 32p £708 VAT 15% le1 £4-00 P& P 85p. VAT 15%
L =i P;,":o 5,5‘9" M618 _ 0-240V. Scraen 1) 13-0-13 1A, 2) 12V 150ma
-149 B 70 398 ) £2.10 50p | ELECTROSIL metal oxide low nolse reslszors R CEEERED MR ATIR D
-{ 150 100 7.62 $-14 | MABS — (-240V: 1400V @ 150ma, 6 3V e 4A
il 2o mane e £5.60£1.:04 |  ELECTRONIC CONSTRUCTIONKIT | feor ma  vows AT
163 350 18-43 1 84 | M708 - 6K 1o 3K0 matching transformer 5V Home elactromics teacher. Start simply and ol -
154 800 20-47 Z 15 90p 40p | progress ta a TRF radio or slactronic organ. No 238 200 303 2.87 055
185 750 29.08 O A | MBTO— 120V x 2; 38V 1-6A £3.00 78p soldering, all parts l;clludeg In presantatian box 2;!5 :éom gg 3-6 ;-g: g;:’
- ; ] - 14 0
15d 1000] 2na 24| MBES — 100V Line 1o 47 10 watis £1.9060p [ ™ insttictlan B Th28 PRP O6p. VAT 15% | 235 330330 0309 199 038
158 2000  61.81 0.A | M9T73 - 100V Line to 80) 40 watts £2-90 60p EAREIGRETERS E CAlitss Bl Zzglom)|
189 2000 8668 D.A | M1015 — Choke BA « 5mH 150A Surge 43mm + a3mm Bzmm = 78mm | 238 200,200 ©-15.0.15 T .38
;f;‘.e";fegﬁ:?;{,u?;‘; 1157 orr 240y £1-8045p | 05004 6.20 g-5GuA 870 | 214 300 300 0-20.0 20 2.30 078
— M1020 - 0-240V 12-0-12V « 50ma 97pdlp| O500uA  B3-98 Q-500uA ::70 221 TOODD 20-12-0-12-20 341 O7B
" CASED AUTO TRANGFORMERS | M1126 - 120/240V: 9-0-9V « 1A £2.40 71p | S1mh Bias ahla i T L D )
- 240V cable i 115V us:ga; pinoutlel | M1130 - 0-240 4500V 2 10ma £4.-86£1 08 | Uijind Panel $3mm « 46mm 2.80 | 204 1414  01527-0.1527 B.04 0.96
N 5 Do SEw [ MT1165 - D-115-240V; 14V 50ma 75p 30p | WU ind Edge $0mm E00La 2.3 | 229 50 12-0-12 2.87 038
75 7-73 1-1: S:"\Q‘l’ Mé24 - 0-380V; 110V & 13-6A £10.-20£1.40 \?lé-lulﬂgFEgﬂnE 54 « ;4;n|
150 10001 11 "
200 1082 145 ew e GeCiliGecebsI iSO E I £Ede 2'2%% pnrgwetr-Sl Barrie Electronics Ltd.
%(5)8 :;:g 1:2‘51 67W | Solderless bread boarding U Dec B for iCs elc.£6-99 1. THE M|NUR\E‘3 LONDON E' N B
1283 zg:gg 2032 ggw P&P 40p VAT 15% Send 15p for Catalogue
000 49.97 oA 35w
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This new style course will enable
anyone to have a real understanding
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
e re s ow easy steps mastering all the essentials
of your hobby or to further your
career in electronics or as a self-

ou master employed electronics engineer.
All the training can be carried out
in the comfort of your own home

e and at your own pace. A tutor is
e ec ron lcs. available to whom you can write, at
any time, for advice or help during
your work. A Certificate is given at

o ee o fhe pract ical way. the end of every course.

1. Build an oscilloscope.

As the first stage of your training, you actually build
your own Cathode ray oscilloscope! This is no toy,
but a test instrument that you will need not only for
the course’s practical experiments, but also later if
you decide to develop your knowledge and enter the
profession. It remains your property and represents
a very large saving over buying a similar piece of
essential equipment.

2.Read, drawand understand  JSY%
circuit diagrams. S

In a short time you will be able to read and draw
circuit diagrams, understand the very fundamentals
of tetevision, radio, computers and countiess other
electronic devices and their servicing procedures.

3.Carry out over 40 experiments
on basic circuits.

We show you how to conduct experiments on a wide
variety of different circuits and turn the information
gained into a working knowledge of testing, servicing
and maintaining all types of electronic equipment,
radio, t.v. etc.

4.Free Gift.

All students enrolfing in our courses receive a free
circuit board-originating from a computer and
contsining many different components that can be
used in experiments and provide an exceilent example
of current electronic practice.

r I AR TN NS G ST D N e
Post now, without obligation, to:- '

| BRITISH NATIONAL RADIO & |
ELECTRONICS SCHOOL

P.O. Box 156, Jersey, Channel Islands. '

l NAME I N
ADDRESS ,

<. page \ \

I : : ~FeRTY Colour Brochure \

l — Block caps please
D D IR IS NS T EEE e . J

104 1777
1l

‘i"
TN
72}

-

(7

(7777

/
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- and
. Profitable!

ELECTRONICS
ENGINEER
ora

TECHNICIAN
ENGINEER

At PNL we offer two
interesting full-time courses.

* B.Sc. in Electronic and Communications
Engineering.

2 ‘A’ levels, usually Maths and Physics
could qualify you for this 3 year full time
degree. Specialise in Acoustics, Digital
Electronics and/or Radar and Microwaves
in the final year.

* Technician Engineer Certificate.

3 'O’ levels, usually Maths, Physics and
English, are the entry requirements for this
two year full time certificate, specialising
in Computer Engineering, Sound Studio
Engineering and Radar and Microwaves.

Details from:
Secretary, DECE, PNL,
Holloway Road,
London N7 8DB.

The Polytechnic of North London

n

Wilmslow
Audio

THE firm for speakers!

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

AUDAX @ AUDIOMASTER @ BAKER
BOWERS & WILKINS @ CASTLE ® CELESTION

CHARTWELL @ COLES ¢ DALESFORD
DECCA # EM| @ EAGLE @ ELAC ® FANE
GAUSS ® GOODMANS & ILM.F. ® ISOPHON
JR®JORDON WATTS @ KEF ¢ LEAK @ LOWTHER
McKENZIE ® MONITOR AUDIO ® PEERLESS
RADFORD @ RAM & RICHARD ALLAN @ SEAS
SHACKMAN @ STAG @ TANGENT @ TANNOY
VIDEOTONE @ WHARFEDALE @ YAMAHA

WILMSLOW AUDIO (Dept. P.E.)
SWAN WORKS, BANK SQUARE, WILMSLOW,
CHESHIRE SK9 1HF

Discount HI-Fl, stc. at 5 Swan Strest and 10 Swan Street
Tel.: Wilmslow 529689 for Speakers Tel.: Wilmslow 526213 for Hi-Fi

KONTAKT 60

EUROPE'S LEADING CONTACT CLEANING SPRAY

Kontakt products 60-61 and WL provide
S0 ungurpassed clearning capabihity for
contacts and switchgoear.

KONTVAKT 80

Safely dissolves oxides and sulphidas and
d of d greases and
din. but does not attack plastics or any
standard production materials

15 silicone free

Contains a hght lubncant to avoid possible
comosien of contact paths — and abwviates
further oxydisation and ' creep’ Currents

Quality Industrial Sprays from Kontakt
GChemie

K70 Protective Plastic Spray K72 Insulating Spray K75 Cold Spray

KBO Silicenised Polish K90 Video Spray K100 Antistatic Spray

K101 Dehydrating Spray and Pos. 20 POSITIVE PHOTO RESIST
VARNISH

Distributed by
SPECIAL PRODUCTS DISTRIBUTORS
LTD.

81 Piccadilly, London W1V OHL
Tel 91-629 9556

Cables Speciprod, London W1
Descriptive leaflets of the above products are fresly available on
request.
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Largest range of quality components in the U.K. — over 8,000 types stbcked

/Marshalls

Head Office and Mail Order to Dept. P.E.,
A. Marshall (London) L.,

Kingsgate House, Kingsgate Place,
London NWE 4TA. Tel: 01-624 0805,
Talex: 21492,

Retail Sales: London: 40-42 Cricklewood Broadway, NW2 3ET. Tel: 01-452 D161/2 ALSO 325 Edgware Road, W2, Tel: 01-723 4242,
Glasgow: B5 West Regent Street, G2 2QD. Tel: 041-332 4133 AND Bristol: 108A Stoke's Croft, Bristol. Tel: 0272 426801

BRIDGE RECTIFIERS

CMOS (see catalogue for full range)

Ty Rating  Prcc Fye Rty Pricn Tym 3 Price | 74CO0N 024 74CT6M Q.64 74CIGON 1.1 74€229N 1M 7aC91IN 176 | 2.54mm (.1 inch} rice
whas/ 5005 24 039 | T4E02N 024 74CU3N 130 74CIGIN 111  J4C473N 1B7  aC1iz2N 7.7 | 16 Way  Single ... - £3.00
TIDOS 1A 5OV 028 PWA1 GA 100V O.85 SDI 20 100V 044 | TACO4N 024 74C95N 130 A1 JACITAN 187 74CO14N 141] 24 Way  Single .. £3.
W0l 1A 10OV B30 PW0Z GA 200v 097 507 25 200 OA# | TACOBN 024  74CH6N .64 A1 JACS0TN 854 74C915N 111) 32 Way  Single .
W02 |A 200V 01X PWI4 BA 400V 504 25 400v 060 { T4CION 824 74CH9N 439 04 74C302N .64 74C918N 116
WDE 1A ADDY 040 PWDE BA GO0V 118 SO6 25 GO0V 070 [ 7T4C14N 095 740908 8.85 04 7ACI0IN 54 JACIIN 34
WOE 1A GDOV 0,50 PWDA BA 900V 128 Sog 24 800V OM | 74C20N 024  740O3N .85 #0  74CA04N 054 74C923N 34
W08 1A 20OV D50 PWIO BA 10OV16D 510 ZA 1000v135 | 74C30N 024 74CA5N  1.04 80 74C305N 7.28  D4C925M 512
VMIB 1A 100V D44 KOO5 25A50v 220 BADCTSOD 154100V 053 | 74C32N 024  74CIDIN 1.22 30 74CI0BN 0.54  T4C926N 5.22
YM29 1A 200v D48 KOI 254 100V 237 B4OCT20032A100v 1.2 | 74C42N 082 74C150N 4144 1 J4C90IN .54 24C027N 522 F  3.898mm
VM4B 1A ADOV OB K07 25A 200V 275 BADCTSOD1SA200V 082 | 74C48N 138  74C15IN 247 A1 74C90BN 0.36  74C0728N 527 6Way Double . . £2.03
BY164 140120V 076 K4 25A 400V 140 BADCIZOD32AZ00V 125 | 74C73N 0.58  74C154N 358 B4 740905N 163 1409324 1.56] 10Way Double . £2.68
BY175 1A 900V 0J0 K06  25A 600V 399 PWODS  Ba 50V D0 | 74C74N 058  74CI51W 22t M 74C910N 5.1 %gww &ugle. EE:%
- ay uble . el .

SINGLE IN LINE PLUGS AND SOCKETS E
Provding & wmple and RESISTORS BRINDLEY TOOL.
ggonomicai altarnative to CARBON FIXED i AND CUTTERS

ge connectors far bringing 0,25 warte 1 5% Tol. Available in E12 range 100 to 1 m:
cable imp a pcb s fue, v - 0.5 watt +5% Tol Avalable in E12 range 100 10 10 mgg fm" PEI‘I;TOSE Prica
12 Way £0.90, 24 Way £1.20 Nl 1.0 wartt £ 10% Tol, Available in E 12 range 108} ta 10 meg Diagonal Coters. ... .. . . £3.40

New—SIEMENS TURN-SLIDE SWITCHES

This new version of tha rotary switch 15 especially
suitable for sehing programs. The rotary switch is of a
1 elemant \nsmpsa.u o
Voltage ranng & Ve
Currant rating £ 0.5 AR
fixed contacts gold-plated. £2.65

SNT4HOSK
SNI4HION
SNT4HIIN
SNTAH2IN
SNT4H2IN
SN74H30N

TALS74N

74L579M
14LSIEN
T4L578N
JALSBIAN
14[5BUN
14L58EN

14L51090
74151120
TALS11IN
L5 14N

74181320
T4L81 36N
T4LE138N
T4L5139N
FALSI45N
TAL514TH
1481488
74L5151IN
T4L5153N
74151 54N
741 S155N
T4LS156N
TALSIEIN
4L5158N
T4LS160N
74L51GIN
THSIB2IN
THSIBIN
TALSHBAN
TALS1B5N
TAIS16AN
TALS1 B8N
74LE169N
T4LS170N
TALSIT3N
TALS1 4N
TALS175N
TALE1BIN
J4L5183N
14151894
TALSI 50N
LS9 1IN
PALS192N
PALE1 93N

058 74L5194N

74L5195N

T4L5196N

1405197

4522
4

1N
74L52754
14182798
J4152B0N
T4LSZB3N
TALE288N
141 SZ90N
T4LE203N
TALS295N
7418203N
74L5799N
74L5323N
T418324N
7AL53Z5N
TALSIZEN
TALSIZIN

74L515IN
TALSIGEN
HL5I66N
T4153BIN
T415368N
T4LEITIN
1415372N
TALSIILN
TALS37IN
T4L5378N
J415379N
T4L5386N
J4L5330N
74LS3593N
14153800
74LEI%AN
T4L5I9IN

TTL (see catalogus for full rengs}

ASHAGN 181
320 SN743300N 506
SN74S301N 371
SN745387N 105
SN745470N 506
SNI4S4/IN 506
SN74S472N 1148
SNT4S47IN 1348
SN74S474N 1348
SN745475N 1348
SN749DAN
SNIRITAN
SNIAIZN
SN7493N
SNI494N
SN/495N
SN7496N
SNIagiN
SN74100N
SNIA10IN
SNI4118N
6 SN74TI9N
SN7412IN
Sh741 22N
SH74123N
SN741Z4N
SK74175N
SN74T4IN
SN74145N
SNT41 48N
SN74150N
SN7415IN
SN7415IN
SNIH15AN
SN74155N

2.0 watt +10% Tol Available in E12 range 108 ta 10 mag
WIRE WOUND

2 5watt +5% Tol. 22 16 330 vhms
Swatt +5% Tol, 5to 12K ...
10wt +5% Tol. 11w 25K .. .
METAL OXIDE

Q.5wett +2% Tol. E2d range 10010 1 MeG. . oooveeeeennnns
"See cataiogue lor full list of available values.

. 10p each*

12p each®
14p each®

.4p each®

Round Nose Pliers -
Flat Nose Pliers .
Snipe Nosa Pliars.
EncBTop Cutrers._.. ..
Also i stock —

SAHCO Quaitty Toal range.

Sea catalogue for full datails.

Get's gronl vical from

NEW 1979 Marshalls

CATALOGUE

40 page catalogue — new enlarged micro
saction - largest range of guslity componenis
Tram franchised nupplivra svailalsle in UK. All
VAT inclusive prices. Quer 8,000 ling items
plus lo1s more. 45p posl paid o 36p 1o
callers at any al our lour branches

* MAILOQORDER *

Duick service an a4 orders — please add 40p
for p/p to all orders Telephone orders on -

cradit cards £10.00 minimum,

LINEAR (see catalogue for full range)

31 DIGITLCD AND LED
PANEL METER KITS

Intersil’s 7108 is the first single-chip CMOS A/D for
driving LCD displays — including backplane — directly.
The 7107 is the first single-chip CMOS A/D for driv-
ing instrument-size LED displays directly without
buffering. Each provides parallel seven segment out-
puts, ideal for DVMs, DPMs and anywhere modern
diginal displays are needad. Both have internal
referance and clock, and both are CMOQS so you get
low noisa {12 to 15 pV) comparabie with the finest
bipolar devices, and low power {10 mW max @ 10V},
Kits provide all materials. . .

Including PC board, for a functioning panel meter,
Assembly tima is only 4 hour.

ICL 7106EV ILCD) £26.99 SPECIALOFFER £19.90
ICL 7107EV [LED} £21 99 SPECIAL OFFER £15.90
CHIP ALONE ICL 7106CP SPECIALOFFER £B.90
New Prices

Due to increases in prices and the recent VAT
increase, please add 6% to ALL prices

LM3394  OB0 IMIZO4N 152 MIB40P 185 CAIDG4 100
IMMETS Q88 (MI30SN 152 MCR44F 070 CAY(GE  tin
LM340T-12 088 LMI3OIN 122 MCBAEP 070 CAIDGE 80
LM340T-15 Q8% LMI3ION 210 MCBAEP 110 CAIDIG M
IM2340T-24 088 LMIJSIN 130 MCBADP DD CAXTE M
IM341P5 LMI458N [AS MCESTP Q45 CAMOT? o
IM34IP-12 BS6 LM1496N [87 MCBSIP Q45 CA3O? 0
IMI4IP.15 056 LMI300N 184 MCIO35P 180 CA3OTE 212
M341P24 W56 LMISDIN 225 CA3600 330 CA3DB0 (4%
(M35 657 LMI9D8N 210 CA3001 425 GAJ0E0A 210
[M348N 085 LMI412N 520 CA30D? 330 GA3DBE 050
(MJS0K  ©50 LMIS2ON 115 CAS0DE  4BD CA30B3F 187
5N 080 IMIA2BN 480 CA3DO7 415 CAJBH 298
IMIBON 308 IMIBION 18¢ CAJOOE 255 443
IMI704 336 IMIBASN 158 {AS0YZ 195 CAS10 08
71 235 IMIB4BN 138 [A3MI3 185 CAY) 04
IMI730 335 IMIBSON 180 cA3ni4 228 LDOSTI 25
LMIT4N 335 LMIBSSN 250 CA3DIB 075 LFISSN 150
LMITTN 180 IMIBSON POA CASOIEA 148 LFISEN 0
LM3TEN 240 (M290IN-E 180 €A3D20 220 (FIS7N
LM3795 426 (M291JNB 180 CAIDI0A 258 [FIB20IN 300
LM330N-3 086 LMI3ON 080 CAIDZT 248 [FIRIZIN 308,
LM3B0N-14 188 LM3JON 055 CAIDZZ 230 (FIIMAMH 0AY
LM381AN 270 LM3A0IN D055 CAIDZ3 220 13
LM38IN 183 IM3J90ON 088 CA3026 D70
LM3B2N 132 LM390SN 116 GCA30284 D0

38 156 LM390 070 CAJ286 125
LM3BEN D38 LM321IN 110 CA3028 RIS
LM3SI% 110 LM331IN POA CA023A 0N
LM3SBN 100 (M3314N 279 CA3030 158
LM3354 100 IM42500N 130 (A30308 220
LM392% 087 LM7ALOSCH 085 Cap3a X0
LMI018 280 LM7HLI2CH 085 CA3G}A 275
LMI0IC 289 [M74LISCH 086 CA3035 185
IMI0ZC Q81 (M78124CH 086 CA2036 121
LMI03UN 915 [M7805KC 156 CAJOYE 290
LM705CH 070 LM78124C 158 CA3038A 410
LM705-8  B50 IMJBISKC 156 CA3039  0F)
LMIO9-14 048 (M7E24KC 158 CA304D 376
IMIIOCH 087 IM78i05(Z @30 CAS0AI 18§
LM710-14 BA3 IMJBLIZCZ 03¢ D342 186
LM7110M 048 |M7BLISCZ 0 CA3043 220

M118 108 LM?BL24CZ 00 CA304S 156
IMI2ICH 62 MCRATP 276 AIDdE AT?
MIZ3C-14 WAS MCB7IP 175 [A3047 228
(M74iCH @58 MCETZF 176 CAIM7A 378
IMMICE B30 MCIM4P 210 [ASOAB 24§
IMJ4IC-14 950 MCI39%F 180 [a3(40 190
M7470M  BI MCT90P 310 CAIDSD 268
tM743.8  B5A MCI9BF 220 {A30S1 1)
IM748-14 D50 MCI9% 220 CAIDS? 100 LM3IRX
tM300 850 MCBIZF 00 CAIDSY 077 "MC132IP
LMa11 050 MCRIIP (M) CA3D: 11 ME133e
M821 050 MCEIEP DB2 CAINSS 218 *MC1352P
1M923 DB0 MCBIIP  DA2 CAIDED 258 *MC1433G
{MI303N 115 MCBIBP 23§ [AJOGZ 375 *WL14356

TRANSISTORS (see catalogue for full range)
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0.54 02z BCOY33A 110 BAD A43 BFI57 048
o0es 033 BCY324 110 BOY4Z 070 BFISS 9037
anm 081 BCY3G 220 B4 132 BFl86 833
145 085 BCY40 105 BOXIR 180 BF141 886
148 022 8CY42 085 8032 247 106 94
204 033 BCY43 0I5 BOYI1 336 BFGT QN
310 02z B8CYS: 240 B0Y17 336 BM17G 0
10 )22 3CY58 027 BOY1E 3B@ BM7] QY
100 021 BCYS9 027 8O0VZ0 148 TIPAC 065
22 BCYE6 220 BOYZd 285 TIPIDA 054

D44 BCYGT 27 BDv24 285 TIP3CC OTD

3 BCY?D 021 30v25 285 TIW3TA 054

32 BIY11 026 BDY38 1.0 TW3IC BTZ

32 BLY?: 0.8 BDY5S4 155 TIP324 054

32 BLY7?T 01 BOYSS 180 TIP3 02

38 BLYJE 043 BOVSE 210 TP33A 0B

30 BCY79 04t 8OYST 580 TP3IC 11

930 BCYA? 535 60vhA @50 TIP34A 087

933 8CYHE 389 BOY 185 TEAL 1H

38 BCYHD 3B0 BOYEl 275 TIPISA 220

A3 BOI1S 088 BOYEZ 275 TIP3GA 1M

12 BOI16 136 BOY9Z 275 TPMIA 7K

17 BOIZt 220 BFI15 038 TIPAIC D97

17 BDIZ4 220 BFITS 118 TPa2a OBS

17 BDI3! D55 BRI 040 TIPAX 180

017 BDM32 D076 BF1Z3 080 TIPSO 082

0317 BD13S DAD BFi34 080 TP54 143

A0 BL1l6 D4 BFI3T O TR0 AT?

A0 BDI3T DAl BFI5Z 027 TPYI? 083

10 BO138 D41 BFIS3 027 TPHS5S 681

i R0139 043 BF154 027 TPI17 4M

Universal Voltage Tester

The 2 poie combitester i & universsl voliage and
continuity 1ester with incarpamted battery, This com-
bitaster atlows 1esting of de and ¢ voltages from 4,5V to
3BOV. Lontinuity tests of electrical connections batwesn
0 to 20 k() can be performed by prassing the rad button,
built inta the handle of tha teater Diaplay is by means of
LEDs. The Siemeans comblitester has bean tasted to VOE
standard 0425/1 73 and has the VDE gym|

A
Testing of dc and ac volage between 4 5V and 380V,
Palarity cheack for dc voltags. Continuity test in slactrical
connections betwaan O and 20 kD. Ostermining forward
and reverse directions ol semiconductors. Shaort-gircuit
teats with capacitors.

4.5t 0 380V Price £10.80
Alse evailabls without battary as volisge taster only
Price £4.76
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U.K. RETURN OF POST MAIL ORDER SERVICE also WORLDWIDE EXPORT SERVICE

WITH ALUMINIUM PRESENCE CENTRE DOME.

TINTED PLASTIC COVERS

4 CHANNEL TRANSISTOR MONOMIXER
Add musical highiights and sound effscts to
dings. Will mix Mi h records, tape and
tuner with separate controls into single oumu7t. 9 volt
battery operated.
Two channel stereo version £9. .50

HEATING EI.EMENTS WAFER THIN
Size loist-}x gP 200/250V ac. 260W
eatmg 'ads,

Warmers, Convec-
tor Heatus, etc. Must two sheets of

IDEALFOR DISCOS, GROUPS, PUBLICADDRESS

Two inputs with volume controls. Master treble bass and
for alt | kers. £83 Post£1.60)

volume

) i oe Post BAKER 150 WATT Slzes 14 x 12} x 41in. £3. 1 ex14x In, £8.
BAKER “BIG-SOUND"" SPEAKERS  _ Post| o0\ "0\, ap0SE G aii S AT e ,}
‘Group 100 'Group 35" ‘Group 50/15'| TRANSISTOR It Ao Sk Udioupscriedrugl-o
12 inch 18 inch M'“R AMPLIFIER . Idel & i i decks. t Ze:ksnetc Post £1.60
éoo‘wmmm 40wm 215 76 watt £365 deal Jor Grouga, Disco, PA. and Musios) inetruments. 4 eal for record decks. tape 3
or 8ohm 8or 16 ohm music 4 way midng. R.C.8. LOW VOLTAGE STABILISED .
BAKER Louosnn:n, 12 INCH, 60 WATT. e e e £85 5% POWER PACK KITS £2-95
GROUP 50/12, 4 OR 8 OR 16 OHM HIGH POWER. 100 voit Kne model £14 extra, . All perts and Instructions with Zener dioda printed Post 45p
FULL RANGE PROFESSIONAL QUALITY. £23 f::::;&m' and_ double m"ldvoﬁw
RESPONSE 30-16.000 CPS BAKER COMPACT 50 WATT AMPLIFIER avaliabla & :?'Swomtzv / di. ' 10 100MEA orless Size 3 x 24
MASSIVE CERAMIC MAGNET $in. Please state voltage rec:

ELECTRO MAGNETIC 95p —
PENDULUM MECHANISM g
1 5V 3 ¢ operation gver 300 hours continuous on SP? battery fully
adjustable swing and speed Ideal displays teaching electro
magnetism or for metronome strobe etc

MAINS TRANSFORMERS

ALL POST 7Sp each

250-0-250V 70mA 8 3. 2A £3-48
250-0-250 80mA. § 3V 3 SA 6 JV |A £4-60
350-0-350 80mA 6 3V 3 SA & £5-80
300-0-300 1 NM?-GQV?ACY GW!A 0 0
220V 45mA SJV A .

R.C.S. SOUND TO LIGHT DISPLAY MK it
it of parts with R.C.S. printed circuit. Three

metal or similar. ALL POST PA‘D - Di
ONLY 40p EACH (FOUR FOR £1-50)

MINI MODULE BAFFLE KIT Post 75p
EMI 15 x 8}in. 3-way r System 5in.
Bass 5in, Middle 3in Twaater with 3-way Crossover
& Ready Cut Baffle. Full assembly instructions
supplied. Response=60 to 20 000 C.P.S. 12 watt
RMS. 8 ohms. £1095 per kit. Two kits £20.
Suitable Bookshelf Cabinet £8.50 each.

—

SINGLE RECORD PLAYER

Model P182 3-speeds flared aluminium turntable. Post £1.
'S” shaped arm, cueing device, sterec ceramic cartridge.

8.S.R. De-Luxe Autochanger with sterso
cartridge, plays all size records. P. & P.£1. £2°-°°

e "".""s's‘.f‘f%‘“"a'ﬁm . eI A ' e
?%'f&ns Poat T6p. £7. 9 =
NEW BSR SINGLE PLAYER £22-50

C
1000W channels Wil operate from 200mV signal
source. CABINET extra £4. KIT =£18.00

HEATER 63V A ZVIS ¥ amp 180
GENERAL PURPOSE LOW VOLTAGE Tapped outputs at 5%
4 1

R.C.S. 10WATTAMPLIFERKIT

This kit is suitable for record Rm back, guitars slec-
tronlc instruments or small PA systoms. Versions are avaiisble.
uses 13 semi ctors. The stereo

kit uses 22
front puml and vo!umn
output into

hnulnd goh.Spoc.l 8 ohms 7W into
lnpm 1ooum &‘S‘Iﬁ‘g'}(i’i x 2in, A/C mains operated
v £12.80 &~ £20°%

Easy to buiid, Full Instructions supplied

2A3.4.5.6.8.9.10. 12, |5 18. 24 and 0V

1A. 6 8.10. 12.16. 18, 20 24 36, 40 48. 60 £5-30
2A 6.8.10 vz.us.mzu'uao.:s.w 48. 60 3 50
3A 6 810 12, |G.|6 36. 40 48. 60 £11-00
SA.6 8 10 12 35, 40 48 60 £14-50

16,
5. 8,10, 16V )Au |2V IOOmA t‘ "12V 300mA £1.

12V 750mA £1.30. 40V 2A tapped 10V or 30V £2.98.
50. 40V 2A £2.985. 30V 5A 34V 2A ct. £3.78.

10-0-10V2A £2.!
Zx‘lGVGAt! 12-0-12V2 am £2.98. 25-0-25V 2 amp £4.
20-0-20V 1A £2.98. 3 .78, 20V 1A £2.20.

OVanO—O-ZOV 1At350

30-0-30 2A £7. 9V 250mA £1.30. 30V2 3 8

AUTOTRANSFORMERS 1|5VloZ3OVor23 Vo 116V
400W £8; 5 £

£7; 250w £8; 00W
CHARGER TRANSEGRMERS. Inout 200/250V for 6 or 12V

1#nnuu
Fi LLWAVE BRIDGE CHARGER RECTIFIERS. 6 or 12V outpuls
1}A 58p; 4A £1.26. HALF WAVE 12V 11A 28p.

LOW VOLTAGE ELECTROLYTICS

SLANK ALUMINMIUM CHASSIS, 18 s.w.q. 2}in, sides. 6 x 4in.
96p; 8 x Gin. £1.40; 10 x 7in, u!bzc x Sin. £1.80; 16 x 6in.

HIGH VOLTAGE ELECTROLYTICS
oV 50p

8/350v 22p 8+8/45 50+50/300V 50p
16/350V 30p 8+16/450v 50p 32+32/450V 76p
32/500vV 75p 16+ 16/450V 50p 100+ 100/275V 68p
60/350v 50p 32+32/350V 50p 150+200/275V 70p

MANY OTHERS IN STOCK

6, 25, 30, 50, 100, 200mF 15V 10p. S00mF  £ys: 12 éo 16 x 10i , 12 x Bin. £1.7
155 1be; 25V S0p; S0V 30p. NONE 1% V7pr35Y S8p; nummunh"r"nsu ’;Bs‘ g 6 x 4 S 8 in. 3sp;
ng 47p; 1300v 225V "F s\éov d-zsvsg '2,;520’"’; :2 97':r| 5“ iz 2;;\1709. 16 x sm 20p;
H X i l in.

Rt Sl it e i B LR
e O s N ebOm 10V £4.76.1200mF v A !
2x2 3 ) 6x4x2 Bk 6 x 3in.
€180:5 x'".m. FREANTS L AR ',v"z'x.' e

THE "INSTANT" BULK TAPE ERASER
Sunable for cassettes and all sizes of
tape reels a c mains 200 240V £6.00
Leaflet SAE. Post

Head demagnetiser £5.00

RADIO COMPONENT SPEClALISTS 337 WHITEHORSE ROAD, CROYDON, U.K.

Radio Books and Components Lists 20p Open9-6 Sat.9-8(

¥ day). Tel.01-884 1888

PE PHAsER UN'T P.E.APRIL 1979

A superb six stage phaser that really gives your guitar lift off. Equals the
best commercial models. Uses latest FET op-amps. Glassfibre p.c.b.

COMPLETE KIT OF ALL PARTS AS SPECIFIED............. £16.95°
Pack 1. All devices. £8.00°
Pack 2. Resistors, capecitors 8. preset pot . £3.78%
Pack 3. Footswitch, jacks, pot, knob, printed . £4.26°
Pack 4. Diecast box and feet £2.00°

Separate parts: TLO62 .Op BF2458 B0p, PCB £1.50, 8 pin sockets
{not included in kit) 21p each.
P.E. OCT.

PE SUSTAIN UNIT ™%

Superb quality, low noise, low distortion sustain unit equat to the very
best commercial models. Suits all guitars. Glassfibre p.c.b.
COMPLETE KIT OF ALL PARTS AS SPECIFIED...............
Pack 1. Resi & pcb.

Pack 2. Alt semi devices.

Pack 3. Footswitch, jacks, pot, knob, and battery clip.,.
Pack 4. Diecast box and feet
Separate parts: XC5053R 80p, RPYS8A 7Bp, Printed circuit board
95p, Footswitch £1.50 each.

C set of i
Quality glass fibre p.c.b., printed with component locations

C set of
High quality glass fibre p.
Murata filters: SFEB. OMA 50p, CDAB.0MC 50p.

PE FUZZ UNIT

This is the Fuzz unit you have been waiting for! Smooth,
clean tone with low noise and low current drain. Uses
glassfibre p.c.b. and latest FET op-amp.

COMPLETE KIT OF ALL PARTS AS SPECIFIED £7-95

Minimumpost30p. A
PRIMARY 0-240V 50Hz
IF YOUR REQUIREMENT IS NOT FEATURED BELOW i
SEND FOR OUR TRANSFORMER CATALOGUE PRICE 40p DESIGNER
- APPROVED
Type: |Voltage | Current £ plp Type |Voltage | Current £ p/p OVE ‘KITS
OBFEOS| B8+6 | O-5AEACH|1-82| 60p || BOFE24[24+24 | 1.2A EACH|4-58 | 102p
OBFEOE| 6+6 | O-BAEACH|2-19| 60p | 8OFE24| 24424 | 1.5AEACH|5.66 [ 120p
2FEQE| 6+6 AEACHI2.43| 72p || S5OFE28| 28+28 |0-7SAEACH|3-74 | 84p
20FE06| 646 | 1.6AEACHI3.06| 8ap || 6OFE28|28+28 | 1.1AEACH|4.58 | 102p
OFEOS| 6+6 AEACH{3.74 | 84p || 8OFE28|28+28 | 1.4AEACH|5.66 | 120p
OFEOS| 6+6 3AEACH|3.58 | 102p o 4
FE30| 30+30 10-35A EACH|3.06 | 84
Q6FE09l 949 | 0-3AEACH|1-82| 60p OFE30| 30430 [0.754 EACH| 3.74 | 84p
g i Saaekn B Bpiel Relid g
19 o ; F . .
20FEQY] 949, AEACH|3.06 | 84p ORESONE0.3 B 1208
OFEOY| 9+9 | 2.5AEACH|3.74| 84p MULTITAP RANGE
OFE09) 9+9 SAEACH[4-58 | 102p || yOLTAGES AVAILABLE 3,4.5.6.8,9, 10,
06FE12] 12+12] 0.25A€ACH|1-82{ 60p 12,15, 18,20.24,30
08FE12 12+12] 0-3A€ACH[2.19| 60p || 30res 1A 4.00| 84p ORION
st 1l cEameni) | SR 2 |iR|gs | | |Annen
ey ] Jmaciae | | R
5 5 1
oFe12] 12112 A EACH |5-66 | 120p CENTREJAR.SECONDARY. PE TV SOUND
06FE30) 1.80| 60p SEPARATOR
o6FE15| 15+15] 0.2aEACH|1.82 [ 60p|| OaFeac) 258 &
08FE18| 15415 0258 EACH|2-19 | 600 1| T3Feeol 50| S2b
12FE18| 15415 0.4AEACH|2-43| 72p|| 25reso 500| 84p
S Bt o)) s
: : :
3 RESHINE e B Rkl el il I I 18
+ 6611 8OFE70) 5-66 | 120p PRE
06FE20] 20+20| 0-15aEACH|1-82| 600 || Soreeg 283133
12FE20f 20+20| 0-25AEACH12.43| 72p 100FE28] 6.05| 138p
OFE20f 20+20| O-BAEACH[3-06| 84p 100FE28] 6-05| 138p
ol TRNENG )
OFE2 + P .
Fe20l 20:20] ' 3aEachl5.86 | 120p || '0OFEH) §.05.11 1350
150FE15 7.471 150p
CHARGER TRANSFORMERS 150F€26) 7-471 150
4BFE12 0-6-12]  4A 45811020 || 150FE38| 7.47] 1500
66FE12] 0-6-12] -'BA 5.30| 102p || 150FE42 7.471 150p
70FE12} 0-6-12|  6A 5.66 | 120p | | 250FE28 8.60| 175p
| 90FE12} 0-6-1 8A 6.75 | 138p || 250FE30) 8.60| 175p
12F¢24} 244241 0.2a€ACH12.43 | 72p || 250FE42] 8.601 175p
FLADAR ELECTRIC : PAYMENT TERMS:
P.0. BOX 19 TRADE ENQUIRIES | C.W.0. Cheques,
WESTCLIFF-ON-SEA WELCOME Postal Orders
ESSEX. 0702-613314 Al Prices include 15% V.A.T.

POSTAGE & PACKING 15p per order. Orders over £5.00 post free.
All devices are top grade, brand new and to full manufacturers spec.
Send S.A.E. for our data sheet and price list of Ferranti semiconductors.

PRICES DQ NOT INCLUDE VAT. Add 15% to all prices.

MAILORDER DNLY
CALLERS BY APPOINTMENT

DAVIAN ELECTRONICS

13 DEEPDALE AVENUE, ROYTON, OLDHAM OL2 6XD.
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Simply ahead!

HIGH PERFORMANCE MODULAR UNITS
BACKED BY NO-QUIBBLE 5 YEAR GUARANTEE

INTQ 8 OHMS

PROFESSIONAL
FINISH

EXTRA RUGGED
CONSTRUCTION

ONLY 5 SIMPLE
CONNECTIONS

Of ait the purpose-bullt power amplifier modules LLP., the HYSO is under-
standably the mast popular with those wanting to build or up-grade a hi-fi aystem,
run a smaH high quality P.A. system, amplify 8 musical instrumeni (say for practise
or small range use) or use it for lab work. (ts useful 30 watts RMS output into 8
ohms, its rugged construction and freadom from heatsink warries make HYS0 the
ideal all-purpese quality power amp -- and it is unconditionally guaranteed for five
vaars. Tens of thousands are in use throughout the world.

... i o spec that means just what it says!

Encapsulataggoower amp with integral full-rated heatsink.
Input my
Qutput 30 watts RMS/8 [}
Lead Impedance — 4 to 1803
Diatortion — 0.04% from 100mW to 25 watts at 1KH2/B{}
Supply Voltage — +25V. Size 105 x 50 x 26mm
Inc. V.AT. and postage in UK.

£8.33

Nothing has been overlocked in the design and manufacture of I.L.P.
Modular Unite. Heavy duty heatsinks, encapsulated circuitry. no-
compromisa production standards and true professional finish ensure
world leadership for |.LP. Now we have up-graded output ratings and
down-graded prices to bring L.LP. within easier reach of all who want
the bast,
New production techniguss snable us to reduce prices apart
from VAT by an average of 20%, making 1.1.P. a better buy
than ever.
Guaranteed 7 days despatch on all products
USE OUR FREE POST SERVIGE for sending your orders. requests for
information sheests etc. Simply address envelope.

NO STAMPS REQUIRED.

ELECTRONICS LTD.

FREEPOST2
Graham Bell Housae, Roper Close, Canterbury. Kent CT2 7EP
Phone(0227)54778 Telex 365780

Practical Electronics September 1979

JOWATTS RM.S.

I.LL.P POWER AMP
MODEL HY50

ENCAPSULATED FOR
OPTIMUM THERMAL
STABILITY

SHORT & OPEN
CIRCUIT
PROTECTION

NO EXTRA HEAT
SINK NECESSARY

All prices inc. VA.T. & Postage in the U.K,

HY5 PRE-AMPLIFIER

Compatible with all LL.P. power amps. and
P.5.U.'s. In a single pack, neads external pots
and switches. Multi-function. equalization, §
inputs. High overioad margin. Active tons
controls, 500 mV out. Distortion at 1 KHz —

0.01%.

Two connect easily for stereo, £5.34 B
THE POWER AMPS
With heatsinks, full load line and thermal
protection. Distortion typically 0.05% ar 1 KHz2

HY120 6OWarts RMS/S0 114 x 60 x 86mm  £17.48
HY200 120 Watts RMS/B0 114 x 50 x 85mm  £21.21
HY4D0 240 Watts RM5A40 114 x 100 x 85mm  £31.83

THE POWER SUPPLY UNITS
{Split line cutputs 10 suit |.L.P.
power amps and HYS)

PSUSO for10or2 = HYSQ £9.32
PSUT0 for! or2 x HY'120 £16.85
PSSO for ong HYZ200 £15,65
PSU180 for one HY400 or 2 x HY200 £20.47
Al ion sheets on lication —

Use owr FREEPOST Service.

W NOW-PRICES DOWN BY 20/,

r

I PIease SUPPIY (e e
Total PUrchase PrCE ..ot ettt et

I | Enclose Chaque O Postal Qrders 3

l Ptease debit my Access/Barclaycard Account number......
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LCD DIGITAL MULTIMETER.

Low-cost hand held digital multimeter with a full
3¥2 digit LCD display. 0.5% basic accuracy, auto
polarity operation. 10 Mohm DC input

impedance. Scales:

Readingto + 1999. DC volts;

1mV to 1000V

(1% =+ 1digitaccuracte).
AC volts:

1mVto 500V

(1% + 2 digits accurate).
DC current:

1uAto 200mA

(1% + 1digitaccurate).
Resistance:

10hm to 20 MOhms
(1.5% + 1digit accurate).
Power source:

9V batteryor AC

with optional adaptor.

Size:
155x75x 30 mm.
22--198

P
A

A portable, compact sized multimeter with a full
3% digit LCD display. Auto polarity operation, low
battery indicator. 10 MOhm Input impedance.

Scales:

DC volts:
2-20-200-1000V.
AC volts:

200 - 500V.
DCcurrent:
2--20--200MA.
Resistance:
2-20-200-

2000 KOHM.

Power source:

gy battery or AC adaptor.

ize:
37x85x 130 mm.
22-197

AC/DC 8 MHz OSCILLOSCOPE
A new approved 8MHz version of jast
years’ winner! The advance design
features of this oscilloscope make it
an absolute essential for industrial
uses on productionlines, in

and TV servicing, audiotesting, etc.

You save because we design,

manufacture, sell and service.
Tandy have over 7,000 stores and dealerships
worldwide. Over 2,500 products are made

KNOWN AS RADIOSHACK INTHE US.A.  MAKERS OF THE WORLD'S BIGGEST SELLING MICROCOMPUTER TRS80.

TAND

The largest electronics retailer in the world.

Offers subject toavailability. Instant credit available in most cases.

OVER170 STORES AND DEALERSHIPS NATIONWIDE.

16

specifically for or by Tandy at 16 factories
around the world. The quality of our
products has been achieved by over 60 years
of continuous technological advancement.

Specifications:

Horizontal axis: Deflection sensitwity better than
250mV/DIV. Vertical axis: Deflection sensitivity
better than 10mV/DIV (1DIV—~ 6mm). Bandwidth:
0.8MHz. input impedance: 1MOhm paralle!
(I:B%acit?gtéek as;()i Time basse: Eweep range:

. . z— z (4 ranges). Synhronization:
laboratories and schools. Ideal for radio Internal () Size: 200 x 155x 300 mm. Supply:

220/240'/50Hz. 22 -9501.

ment
NDY

LOW—-COST LCD MULTIMETER COMPONENTS AND PARTS

CAT. No. DESCRIPTION PRICE

276-032 LED 463:;
276-033 LED igo;
276-034 LED ng:;
oz | Ve | £137
277-1003| peiCidenmodue | £17.52
276 siio | CPpsiEemei | 40p
276-1373 | o aware 50p
276-1363{  T0—220Heat Sink 60p
276-1364|  TO-—3HeatSink 81p

Most items a

at Tandy D

DEALER

> avatlable
ok for thie,

SIBRIN your ared

Practical Electronics

Access, Barclaycard and
« Trustcard welcome.
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NEWS?

FTEN those who are involved in

electronics development do not
have any interest in publicity and some-
times even the impact of their devel-
opments is totally overlooked. We, of
course, as a magazine try to put this
to rights but sometimes it appears we
totally fail in this quest.

Having recently watched a couple of
television news pieces, one acclaiming
the inventors of a digitali m.p.g. meter
and the other depicting a transmitter
and receiver for blind runners, we are
beginning to wonder where the news
people have been burying their heads?
This magazine published details of a
Digital Fuel Consumption Meter by J.
MccCarthy, in the October ‘78 issue and
way back in June 1974—vyes FIVE
years ago—we published an M.P.G.
Meter by S. Jones. For the news people
to claim this is a new invention is totally
incorrect, not only have these designs
been published but commercial units
have been available for some time.

We cannot claim either of our
designs give highly accurate figures but
then they were cheap to construct
(particularly in the case of the first
design) and used an electric fuel pump
to give fuel flow rate information. How-
ever, everyone appears to be jumping
on the band wagon with equipment

and, especially if it is expensive, the
accuracy of the information must be
good in order to make the equipment
pay for itself; at the present time this
does not necessarily appear to be the
case.

To go back to the second news item
we mentioned, the use of electronics
as an aid for the blind is very com-
mendable and deserves all possible
publicity but this equipment appears to
be a hand operated transmitter and a
simple miniature receiver—nothing to
shout about technically and hardly a
new “invention”. In this very area we
published full constructional details of
an Audio Compass back in May 1976.
This was developed in conjunction with
Yachting Monthly to enable the blind
to helm a boat with no human assist-
ance. The unit could also be used as
an off-course alarm for single-handed
sailors. At the time Tomorrow's World
expressed an interest but decided that
the subject would not fit into their
programme. Possibly it will be resur-
rected in a few years as a commercial
unit and get news coverage then!

Maybe in the future people will be
able to make or buy a complete com-
puter on a single board for about £200
and the T.V. will bring you the news
first! Or perhaps solid state car instru-
ments will be available and the first

systems will receive much acclaim. We
must wait and see!

INTEREST

Our own computer has created a
fantastic interest and we are pleased
to report that it is also now available
as a ready built unit. This demand
means that issues are selling fast and,
as always, some people are failing to
get a copy. Unfortunately, it is very
difficult for us to judge such demand,
and these days also expensive to print
extra copies if they are not sold, so may
we urge you to order a copy from your
newsagent well in advance to ensure
supply.

These supply problems may be fur-
ther compounded by the free I.C.
Removal Tool which will be presented
with every copy next month. The Inser-
tion Tool we presented last spring was
in great demand and we anticipate -a
similar situation next month. The inclu-
sion of the first of a series of five
projects describing solid state analogue
car instruments will also make next
month’s issue a popular one, so don't
miss out.

We hope we can continue to keep
you abreast of development and ahead
of the mass media by as much as five
years! Mike Kenward

EDITOR

Mike Kenward

Gordon Godboid ASSISTANT EDITOR
Mike Abbott TECHNICAL EDITOR
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ficulties a source will be suggested.

Practical Electronics September 1979

Back Numbers

Copies: of most of our recent issues are
available from: Post Sales Department, IPC
Magazines Ltd., Lavington House, 25
Lavington Street, London SE1 OPF, at 76p
each including Inland/QOverseas p&p.

Binders

Binders for PE are available from the same
address as back numbers at £2-85 each to
UK addresses, £3:45 overseas, including
postage and packing, and VAT where ap-

propriate. Orders should state the year and
volume required.

Subscriptions
Copies of PE are available by post, inland or
overseas, for £10.60 per 12 issues, from:

. Practical Electronics, Subscription Depart-

ment, Oakfield House, Perrymount Road,
Haywards Heath, West Sussex RH16 3DH.

Cheques and postal orders should be made
payable to IPC Magazines Limited.



6 CHANNEL

S.RW.Grainger & C.R.Harding Part1

VV ITH the increase in popularity of home-recording
studios and electronic musical instruments there is a
demand for a mixer to combine several signal sources and
provide a well-balanced sound for recording. Most users do
not require mixers which have many input channels {(as with
some commercial units) but do require high enough speci-
fications to suit semi-professional tape recorders and other
sound processing equipment.

The design. illustrated has been used successfully with
various organs, synthesisers, microphones and electric gui-
tars. Although built as a six-channel unit it can be extended
with additional input modules and a little modification to
the output stages.

treble

+

BLOCK DIAGRAM

The diagram (see Fig. 1) shows the unit in the basic six-
channel configuration. The input channels are completely
separate until linked on the pan buses via the pan pots.These
buses are also fed by an additional stereo input (if required).
This enables a separate stereo input or more input channels
to be coupled in at a later date, into the output stages.

From the pan buses the signals are routed to the output
stages. These recover the signal level, from the output of
the input stages, which has been attenuated by the channel
fader and pan pot network. They also provide a low imped-
ance output to drive various other devices, and are term-
inated in master faders.

fimiter mains

N st

A}
overioad \‘

Master Mixer
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Fig. 1 Block diagram

VU meter drive is obtained from the mixed signals and
a separate meter is provided for each output channel. Visual
indication of signal level is also provided by an l.e.d. overload
indicator which is driven either by a summed signal from
the input channels or by switching each of the channels into
its input separately the latter being an optional feature.

From each of the input channels a pre-fade listen signal
is taken to a selector switch so that the user may listen to
incoming signals before they are routed to the output stages.
The output from the p.f.l. amps drives standard 8 ohm stereo
headphones. A signal is also taken from each input channel
via a level control to a summing amp which acts as an echo
send signal driver. Echo send is only a mono signal since
echo and reverberation and other effects give little or no

patial information to a signal. Signals from this output can

be routed to echo chambers, reverb units and other sound
processors such as the Guitar Sound Multiprocessor, etc.
and routed back via the echo socket and control.

A 1kHz sine wave oscillator is provided in the design, and
the output from this at a known level (10mV), can be
injected into each of the input channels in turn for calibration
purposes.

The mixer contains an internal mains powered supply
which provides the +12V and + 12V rails.

The mixer in its published form can be built from readily
available parts and the total construction cost should be
approximately £55 including cabinet. The price quoted is
for new components.

SPECIFICATION

0on {smmhable) ‘
omV or no:w for W ﬁutput (switchable)
gin20d8
: 20Hz-20kHz i lﬂB

m »100(9rswstd!abte} w mo;
t cart be moved over ermre sterea image w;dttg
edaatSGHz: {
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VU Maters

Separate drive amps with catibration presets

Overload Indicator
Presetindication of clipping level on all channelsvia an l.e.d

chdphone Monitor Amps
Headphone Volume Contral up to 200mW available mto 80

PFL

Sw:tchable to each channel or summation of ail channels

Powaer Supply
+12Vat40mA
*#12Vat 500ma

1kHz Test Osmliator ; e
Provides a sine wave at 10mV at 1kHz for m;ection tﬂto !
channel (separately) for calibration and test purposes . :

19
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C1

22

®

R1 R2
620 L7k

R14

R17
5k6

+f2!4ﬁ° (:)

ov

®o

Fig. 2 Preamplifier and tone controls (6 required)

INPUT CHANNEL AMPLIFIERS

The design of the input channel amplifiers was given
some careful consideration. It was originally intended to use
operational amplifiers as the active elements, however these
proved to be too noisy and lacking in bandwidth for serious
work, and the low noise types proved to be too expensive.

The circuit diagram (Fig. 2) shows TR1 and TR2 in a high
gain configuration with two a.c. feedback loops; one from
the emitter of TR2 to the base of TR1 and the other from
the collector of TR2 to the emitter of TR1. It is this second
feedback loop which provides variation in gain in the circuit.
With pin (4) connected to pin (7) there is total negative a.c.
feedback via C2 therefore the gain is 1. With pin (4)
connected to pins (5) or (6) there are gains of 10 or 100
produced respectively. R3, the source resistor for TR2 should
be low noise metal oxide type for optimum low noise
performance. R6 and C3 provide decoupling for the first
three transistors. TR3 connected as an emitter follower
buffers the output from TR2 to feed into the tone control
network. This is of the standard Baxendall type with VR1
providing bass boost and cut and VR2 providing similar
functions for treble.

TR4 provides a high impedance buffer for the tone control
network and a low output impedance connected to the
channel fader (VR4) via C9 and pin (14).

Input impedance variation on each channel is provided by
switching pin (1) to pin (2) with S3 this gives an input
impedance of approximately 600 ohms (or 47 kilohms with
this connection not made). S3 also switches R9 and R10
in the gain feedback loop. If the gain is desired to be
continuously variable, then a 100 kilohm linear potentiometer
should be connected between points (7) and (4) and this
will vary the gain between 1 and 100 (VR,).

{LED OVERLOAD) .

RS
39k

{INPUT PREAMP) @

{ ECHO SEND) .

——— PFL

CHANNEL
FADER

R53 RS5S

22« 22k

Fig 3 Pan pot and mixing network
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Looking Inside

{OUTPUT CHANNEL LEFT)

7%

{OUTPUT CHANNEL RIGHT)

Practical Electronics

September 1979



PAN POTS

In the interests of economy and availability the pan pots
‘used were single gang linear type. The configuration is
shownin Fig. 3.

The signals from the pan pots are routed to the output
channel buses via the two 22kQ resistors for channel
separation.

OUTPUT AMPLIFIERS

The output amplifiers (Fig. 4} consist of a standard
common emitter configuration (TR5) which is coupled to an
emitter follower (TR6). TR5 provides a voltage gain of about
30 which compensates for the signal attenuation in the
mixing and pan resistor networks. The final output stage,
TR6, provides a low output impedance drive for the master

fader. These amplifiers are decoupled from the power supply
railsby R22 and C12.

R22

AM—2o

Fig. 4 Output and echo send amplifiers (3 required)

HEADPHONE AMPLIFIERS

The headphone amplifiers are of fairly standard design
with TR7 providing drive for the bases of the complementary
pair TR8/TR9. The output will drive an 8 ohm load (head-
phones) and is decoupled by C15 (Fig. 5).

The p.f.l. facility is switched to the output of the input
channels via 2 pole 7 way interlocked push button switches
or by a 2 pole 7 way rotary switch.

ECHO SEND AMPLIFIER

The design for this is the same as the output amplifier
circuit. The inputs to this circuit are taken from the echo
send pots on each channel through six 22 kilohm resistors
to the input pin (16). The output is taken from the master
echo capacitor—connected to pin (17)}—to the echo send
socket. The echo return signal is routed directly to the output
channels via the Echo Return control and mixing network
{see Fig. 1). As with the output channel amplifiers C12 and
R22 provide power supply decoupling.

+12v

Cl4

@o—{[—

474

Fig. 5 Headphone amplifier (2 required)
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R28

47k

@315

fo mmm—

Fig. 6 VU meter amplifier (2 required)

VU METER DRIVE

Although the mixer uses exclusively transistors as the
active elements for signal processing, monitoring of signal
levels can be carried out quite satisfactorily using standard
741 op amps. The meter drive amps consist of a single op
amp in an inverting mode with a gain of about 6. This is
driven from the output of an output channel amp via C17
and VR11 which acts as a calibration control.

D1 and D2 provide rectification of the amplifier signal
and C18 smooths the rectified signal. Standard VU meters
are used, a double VU meter (if available), saves space on
the front panel.

LED OVERLOAD INDICATOR

An overload circuit (Fig. 7) utilises an op amp as the
active element. This is connected as a comparator with a
d.c. bias set on the inverting input. While an a.c. coupled
signal is applied to the non-inverting input. Signals from the
six input channels are routed via mixing resistors to pin (28)
and these are compared to the d.c. level on pin (3). Pin (2)
also has a d.c. bias provided by R33 and R34, if the
combined d.c. and a.c. levels on pin 2 are greater than the
level on pin (3) the op amp switches into saturation. The op
amp will switch at the input signal frequency but the l.e.d.
will appear to be on continuously because of this high
switching rate.

R37

+12v
.M
2%2
R36 pm D4
ke 4 68V
c21
100p
B
ov
[o .

Fig. 7 Overload indicator

A reference voltage is provided in the circuit by R37 and
D4 and decoupled by C21. C20 provides positive feedback
at high frequencies causing the op amp to switch more
rapidly. The preset pot VR10 adjusts the switching level and
hence the level of input signal which illuminates D3.

TEST OSCILLATOR

The test oscillator (Fig. 8) provides a useful means of
circuit calibration and signal routing testing. It consists of
a one transistor phase shift oscillator with C22, C23, C24,
R38 and R39 forming the phase shift and frequency

21



[ COMPONENTS ...

[

Mixer Output Stages (2 off) and

Echo Send Amplifier (1 off)

Y
Headphone Amplifiers (2 off)

Resistors

R23 22k
Input Amplifiers (6 off) Resistors R24 5k6
Resistors R18 220k R25 a7
R1 620 R19 5k6 R26 1k
R2 47k R20 150 R27 270
R3 220k {2% Metal Oxide) R21 2k2 all 1W 5%)
R4 680 ¢ A 37,
R5 330k (All W 5%) ' Capacitors
R6,R8 1k {2 off) VR8, VR9 22k log slider (2 only) c14 47u 15V electrolytic
R7 10k : Ci15 470u 15V electrolytic
R9 8k2 Transistors C16 220u 15V electrolytic
R10 100k TR5 BC109
R11 ax7 TR6 BC108 .
Transistors
R12,R13 6k8 (2 off) - TR7 BC107
R14 12k Capacitors
R15 2k2 cTrEid 10u 15V electrolytic (2 off) ~ TR8 BC142
R16 1M8 c12 220p 15V electrolytic TR9 BC143
C33 4u7 25V electrolytic
231; Zi;?( {1 only) Potentiometer
R50 4k7 VR7 25k log ganged
(Al TW 5% unless otherwise specified) ll\‘lleter Amplifiers (2 off) Srihae
esistors
Potentiometers R28 47k $4-810 _fpole. 25
VR1 100k linear R29 330k way interlocke
VRZ 100k linear R30 470
VR« 100k linear {see text)} R31,R32 1k2 {2 off) c
{all }W 5% carbon) Overload Indicator (1 off)
Capacitors . Resistors
C1 2u2 15V electrolytic P°\7§ﬁ'°mete's i R
C2,C4,C8,C9  10u 15V electrolytic (4 off} : R33 180k
€8 100u 15V electrolytic Capacitors R34 120k
Cc5 47n polyester c17 47 electrolytic R35 82k
C6,C7 4n7 polyester (2 off) cis 47y electrotytic R36 1k8
. g R37 2k2
£ 200p polystyrene integrated Circuit (3l LW 5% carbon)
: IC1 741 <
Semiconductors 1
TR1,2,3 BC109 Diodes Potentiometers
TR4 BC108 D1,D2 INS14 VR10 100k min preset
Miscellaneous M;;(E::allaneous VU meter Capacitors
S3 3 pole 4 way rotary switch C19 4u7 16V electrolytic
C20 47n polyester
\ Power Supply (1 off) c21 100y 16V electrolytic
1kHz Oscillator (1 off) Resistors
Switch R46,R47 1k Integrated circuit
S2 Single pole 6 way R43 270 ic2 741
) Transistors Diod
Resistors lodes
R38, R39 a7 Ry BC108 D3 TIL 209 {red)
R40’ 22k ;: : § 223823 D4 6-8V 300mW Zener
R41 220k
ik e Capacitors
R43,R44 220
R45 180k €27,C28,C31,C32 1,000p 25V electrolytic (4 off)
C29, C30 220u 25V electrolytic (2 off ] n
(All 3W 5% carbon) g e b s s Pan Pot Networks (6 off)
g Diodes Resistors
Potentiomete
ovn :'2 3 d Y; T putBms g n D6, D7, D8 12V 300mW Zeners R51 39k
REC1,REC2  Bridge rectifiers 50V p.iv. 1A {or 4 x  R52-56 22k (5 off)
Capacitors LAt S
C22,C23,C24 10npolyester Potentiometers
gak 101 16Veelectrolytic  Transformer & o i Iog
C26 4u7 16V electrolytic R Mains (240V) primary 15-0-15V at
VR4 22k log
40mA; 8V at 500mA secondaries VR5 20k linear
Transistor
TR10 BC108 - Miscellaneous
FS1 500mA
Diode S1 d.p.d.t. miniature rocker switch
6-2V 300mW Zener LP1 mains neon

2
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Fig. 9 Power supply

determining network. The circuit is decoupled from the
supply via R44 and D5 provides a stable reference supply.

The output is taken via C26 from the attenuating network
R45/VR12, and VR12 is used for calibration of the output
which should be of 10mV level and a fairly pure sinusoid
in shape.

Red 4y
0

220
Ré1

220k

R42
1k5

10n

R38
Lk7

v

Fig. 8 Test oscillator
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POWER SUPPLY

For serious purposes the mixer is made mains powered,
and this is the function of the power supply in Fig. 9. It
provides three voltage rails to drive-the various circuits in
the mixer.

The transformer used on the prototype has secondaries
of 15-0-15V at 50mA and 8V at 500mA. The 15-0-15V
windings are fed via a diode bridge and smoothing capacitors
to series pass transistors TR12 and TR11 which are biased
by Zener diodes to give approximately +12V stabilised
output.

PHONE RAIL

The other secondary winding of the transformer is con-
nected in a similar manner but the series regulating transistor
is of a higher current rating. Although this power rail also
provides +12V it only feeds the headphone amplifiers since
they require a larger amount of power than the other circuits
and would affect the operation of them if they were
connected to the same power rails.

None of the power supply rails of the mixer have to be
at an exact voltage, but regulation and adequate smoothing
are essential for low ripple content of the processed signals.
Most of the circuits in the mixer have decoupling resistors
and capacitors to prevent unwanted signal leakage onto the
power rails..

NEXT MONTH: Construction and setting up.
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HE circuit functions as follows. On

pressing the key 81, since the bilateral
switch IC2b is on, the capacitor C1 can
charge up via VR1. This gives the ‘attack’
part of the envelope. IC1a acting as an in-
verter, holds the switch IC2a off. IC2¢c is
also held off by the RS latch consisting of
ICicand IC1d.

When C1 has charged up to 1-8 volts
the inverter IC1h triggers and its output
goes high. The outputs of the RS latch now
change, switching IC2b off and IC2¢ on.
C1 now discharges via IC2c at a rate set
by VR3. This gives the ‘decay’ part of the
envelope. The envelope settles down to the
level set by VR4. This gives the ‘sustain’
part until the key is released. On releasing
the key, IC2c¢c switches off and IC2b
switches on. D1 prevents any cuttent flow-
ing via IC2b and interfering with the inver-
ter IC1a. The output of IC1a goes high
switching IC2a on. The capacitor now
finishes discharging via IC2a and VR2.
This gives the ‘release’ part of the en-
velope.

By replacing the inverter by a Schmitt
trigger with a hysteresis level of say 4
volts, a higher voltage output can be
produced. VR4 should also be changed to
give a comparable sustain level.

The output is buffered by a 741 acting
also as a non-inverting amplifier of gain 2.
This gives a voltage envelope of 3-6 volts
at the output. Thus this unit could possibly
be used with the Minisonic’s VCA,

P. V. Saduikis,
East Park Grove,
Leeds.

ADSR ENVELOPE

+5V

IT1=40M
162=4016
/su

A selection of readers’
original circuit ideas. It
should be emphasised
that thase designs have
not been proven by us.
They will at any rate
stimulate further thought.

Why not submit your
idea? Any idea published
will be awarded payment
according to its merits.

Articles submitted tor
publication should con-
form to the usual prac-
tices of this journal, e.g.
with regard to abbrevia-
tions and circuit symbols,
Diagrams should be on
separate sheets, not in-
serted in the text.

Each idea submitted
must be accompanied by
a declaration to the effect
that it is the original work
of the undersigned, and
that it has not been
accepted for publication
alsewhive
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CAR THEFT ALARM
|
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HE circuit will give both visual and audi-

ble warning of unlawful entry into your
motor car, which should deter the car thief.
If your car is fitted with an electric fuel
pump, then this may be immobitised when
the alarm unit is switched on. The alarm is
essentially an electronic version of the
more common mechanical alarms, based
on a relay latch, in conjunction with a ther-

horns and lights the hcadlamps. 1f any of
the switches are still closed after that
period, IC1 is triggered by RLA1, and
latches for a further 158, this cycle
repeating untill all switches are open.

TR1, R1 and C2 hold pin 4 on IC}
(reset) at ground potential during switch
on, thus preventing the timer from
latching. R2 reduced the standing current
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boot switches operating the interior lights
and atso block the path of current to IC1
pin 2. TR2 is used to switch the 12V relay,
but if the coil resistance is higher than 60
ohms, it may be replaced by the rectifier
shown as dotted lines.
The main on/off switch is positioned on
the car exterior.
M. A. Robertson,

mal delay switch, and costing over double to a minimum. Ré and C4 suppress inter- Chelmsford,
the outlay for this unit. ference spikes that would trigger IC1 even Essex.
When the circuit is triggered by any of when all switches are open, due to sirong
the door, boot, or bonnet switches, the 555 pickup. This trigger input is very sensitive
latches for approximately 1358, determined and a lot of false triggering occurred
by R4 and C3, during which TR2 con- before fitting these components, Diodes
ducts, closing RLA which sounds the D1, D2 and D3 prevent the bonnet and
DIODE TESTER
HE tester shown was designed to test
o E1e 7013 | silicon or gcrmanlium diodes and in- D1 D2 Dx
B O TIE) dicates whether the diode is open circuit,
short circuit or if working, its polarity. OFF ON OPEN CIRCUIT
The Schmitt trigger, [Cla, forms an os- OFF | oON O.K.
cillator and 1C1b an inverter, thus produc- ON OFF REVERSED
ing an alternating voltage across the test ON ON SHORT CIRCUIT
terminals A,B, When a diode is placed
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across these, provided it is not dud, it will
conduct every other half cycle and cither
D1, or D2 wilt light. If the diode is short
circuited both l.e.d.s will light, and if open
circuited neither will. The cireuit has been
used for testing ex-computer diodes and
ones from “unmarked/untested™ packs
and is simple to usg and reliabie.

N. Sunderland,
Reading,
Berks.



Market

Place

Items mentioned are usually available from electronic
equipment and component retailers advertising in

this magazine.

However, where a full 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.

METRAVO MULTIMETER

Consisting of just four basic parts, front
and back cover, movement and printed circuit
board, this instrument has no screws, with
parts just clicking together and only two wires
to solder between the movement and the
printed circuit board.

Despite the simplicity of it’s design the
meter offers no less than 36 ranges with a
20kQ/V sensitivity, at just £22-00 plus VAT
& Carr.

DC Voltage 0-15 to 1000V
AC Voltage 1-5 to 500V
DC Current 50uA to 5A
AC Current 0-SmA to SA
Resistance 1Qto 1 MQ

. Precision Instrument Laboratories, Instru-
ment House, 212 Ilderton Road, London,
SE15 INT. (01-639 4461). Available UK
only.
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NEW PROJECT CASES

News of an interesting new range of project
cases was announced to Market Place at
Bazaar.

The PACK-FLAT range of instrument
cases has been designed to provide electronic
equipment engineers with an attractively styled
packaging medium, versatile enough to meet
individual requirements, yet still be available
from stock. The cases are made from “Col-
orcoat” (a textured PVC coated steel) and can
be stored flat until required.

The separate chassis allows for easy com-
ponent mounting. The case slots together in
secands. Eight screws retain the complete
assembly; the top four allow removal of
the lid, the other four hold the assembly
together. Alternatively, the front or rear panel
may be removed still leaving the assembly
intact.

Supplied in a black grained finish with white
front and rear panels, sizes range from 180
x 152 x 80mm to 307 x 152 x 156mm, with
the 152mm dimension a constant throughout
the range.

Full details from Perancea Ltd., 131 First
Avenue, Bush Hill Park, Enfield, Middlesex,
EN1 1BP (01-366 3625).

STEVENSON CATALOGUE
Exhibiting their wares at Bazaar were

Stevenson. Over 250 types of items are men-
tioned in their 80 page catalogue. In stock
items are ‘normally dispatched by return of
post, first class. A brief resumé of the index
brings to light:—

A/D Converters

Battery Holders

CMOS devices (a good list)

Decoders

EPROMs

Ferric Chloride

Grommets

Hand held control boxes

Insulating kits

J-Fet op amps

Keyboard cases

Low power Shottky TTL

Microprocessors (nine types)

Ni-Cad cells

Opto isolators

Potting boxes

Q-Max cutters

Random noise generator

SCR’s

Timers

Ultrasonic transducers

Voltage regulators

Zeners

Send S.A.E. (min. 9 x 61in.) to Stevenson
Electronic Components, 76 College Road,
Bromiey, Kent, BR1 3BR (01-464 2951).

COME IN RADIO FOUR!

Radio Four is a networked broadcast on
long wave. It is also available on VHF but
during the day there are many breaks for
schools and minority interest programmes.

Long wave reception is susceptible to inter-
ference from electric storms, unserviced elec-
tric motors, TVs and some designs of light
dimmer. Also some imported sets are without
long wave.

Ambit International provide an answer to
these problems in the form of their Ambitune
RF Transponder. It converts the 200kHz long
wave signal to a frequency of around 850kHz
in the medium wave.

The unit needs no direct coupling to a set,
it just sits 6-10in from the receiver and gives
of its best when directionally tuned to the
transmitter (Droitwich). The unit is powered
by two pen cells, life 1,000hrs.

Although the device itself transmits, or re-
radiates, over a very short distance, Ambit say
no licence is required. The official view of the
Radio Regulatory Branch of the Home Office
is that the usage of these devices is “under
consideration”.

Available at £6, inc. VAT and p&p, only
from Ambit International, 2 Gresham Road,
Brentwood, Essex, CM 14 4HN.
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6500 BASED KEYBOARD

Like Elton John it’s always worth knowing
about another keyboard.

Rastra Electronics Ltd. of Hammersmith
present the Synertek Systems KTM-2; a full
ASCII keyboard and all the logic to display
24 lines of 40 characters each with full
graphics.

The keyboard has 54 keys and generates
128 ASCII characters (upper and lower case
alpha, numeric, special and control), graphic
and alphanumeric characters being capable of
simultaneous display.

With relative and absolute cursor address-
ing, graphs, game pieces, etc. can be placed
and moved about the screen with a minimal
amount of software.

In addition Rastra offer the full range of
Synertek Systems with special kit prices for
integral systems based on SYM-1.

For further details and full price list contact
Rastra Electronics Limited, 275-281, King
Street, Hammersmith, London, W6 9NF (01-
748 3143). Callers welcome by appointment.

USERTRANSPARENT?

Away with the tobacco tins and egg boxes.
You can keep your stock of components tidy
and visible in these new storage cases. Each
case has a compartment base moulded in high
impact styrene, and a clear styrene lid. The
case on the left is ideal for a range of small
components and the case on the right will also
hold tools.

The 18 compartment case (model 18M)
measures 274 x 157 x 40mm. The 16
compartment case (model 16M) is 315 x 245
x 45mm. Prices are — (18M) £1-99 plus p&p
— (16M) £2-99 plus p&p.

Both models are available direct from Sum-
ico Ltd., 7 Clarence Road, Clare, Sudbury,
Suffolk CO10 8QN. (078727 7855).

SECOND AERIAL

A second TV set may be required in a room
such a distance from the first set that the cost
of a splitter, plus co-axial cable and the routing
of it may make a second aerial economic.

A six element UHF aerial, approved and
tested by the British Aerial Standards Council,
is one of several designed and made by
Maxview. It is suitable for all present and
future channels, can be used horizontally or

vertically, and is of a modern anti-ghost design -

in aluminium.

Although called a set-top aerial, it can be
mounted outside with perhaps a little
weatherproofing around the junction box
where the co-ax joins the array.

The recommended retail price is £4-69 inc.
VAT but they can be found at £3.75.

For your nearest outlet, or literature on
their range of aerials contact Maxview Aerials
Ltd., Setch, King’s Lynn, Norfolk. (0553 810
376).

HYBRIDKIT

Have you ever shelved a project for want
of a component, or finished the circuitry but
not made a very neat job of the housing?
Jayen seem to have hit upon a good balance
between a complete kit from a sole supplier
and doing it all yourself. They supply a p.c.b.,
front panel (punched and lettered), circuit
diagram, instruction sheet, and difficult pieces
of hardware such as screws, washers, etc.
They also supply an up to date components
shopping list with several suppliers’ prices,
leaving the constructor the chance to shop
around and buy his components at the best
possible priees.

e or
At present Jayen offer kits in this way for
a digital multimeter and a function generator,
and other Jaykits are to be introduced. See
their ad. in previous issues.

Jayen Developments, 21 Gladeside, Bar
Hill, Cambridge, CD3 8DY (0954 80285).

NASCOM UPGRADE

A new Nascom has recently been announced; this computer, to be

called Nascom 2, will not replace Nascom 1 but is an upgraded version.
It still employs the Z80 but with selectable speed of 1, 2 or 4MHz and
retains the Nasbus bus lines. The 8K BASIC is based upon the
Microsoft BASIC and a 2K Monitor which is called Nas-Sys 1 is also
used. The Monitor was written by a hobbyist to improve Nascom 1.

The board also contains 8K static RAM, Kansas City cassette
interface at 300 or 1200 baud (link option), a 2K ROM character
generator providing 128 characters plus a second 2K ROM socket for
a graphics package which is software selectable. The unit will be
available either as kit or ready built. We do not, however, expect to see
many, if any, becoming available to the hobbyist before the late
autumn. Kit price will be £295 plus VAT and that does not include
the p.s.u. which will cost another £30 plus VAT.

The monitor is a vast improvement over the original and although
primarily designed for use with the new keyboard, all features can be
used with the current Nascom 1 keyboard by using combinations of
keys. Nascom 1 owners would do well to investigate this further as
Nas-Sys 1 is one of the best monitors we have seen.
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Waveform
GENERATOR

Michael Tooley s». David Whitfield s vsc

HIS versatile instrument provides sine, square, and

triangular wave outputs of up to 10V peak-peak over a
frequency range of 1Hz to 100kHz and is capable of driving
resistive loads as low as 10Q at full output. A separate 5V
peak-peak square wave TTL:compatible output is available
for testing logic circuits and for timing and synchronisation
of the variable output where required. The instrument also
incorporates a sweep facility which allows the output to be
frequency modulated by an external signal. Thus permitting
swept frequency response analysis and the generation of
some interesting modulated tone effects.

The instrument uses four integrated circuits, three tran-
sistors and a handful of other components. Calibration is
greatly simplified by the use of linear law frequency and
output level controls. The specification more than adequately
meets the electronic enthusiasts’ requirements for a general
purpose audio frequency signal generator. Furthermore, the
added facilities make this an ideal project for constructors
who wish to up-date their existing test equipment.

CIRCUIT DESCRIPTION

The complete circuit diagram of the Waveform Generator
is shown in Figs. 1 and 2. The circuit is based on the
versatile 8038 waveform generator integrated circuit which
provides sine, square and triangular outputs derived from an
internal voltage controlled oscillator. The frequency range
is selected by S1 and decade capacitors C9 to C12. The
duty cycle is set to 50 per cent by making R1 and R2 equal

b
- -
- - i

i
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and fine frequency control is achieved by varying the d.c.
potential at pin 8 of the 8038. Two pre-set resistors, VR2
and VR3, are used to set the maximum and minimum
frequencies respectively at each end of VR1. Adjustment of
the purity of the sine wave output is provided by VR4 and
VR5. The desired output waveform is selected by S2 and
fixed resistors, R4, R5 and R6, are included to provide equal
peak-peak outputs with all three waveforms,

Control of the output amiplitude is provided by VR6 with
C13 included to remove the d.c. level from IC3 hence
eliminating any d.c. off-set at the output of the direct coupled
amplifier which follows. The TTL output is buffered by means
of the emitter follower, TR3. Diode D2 provides protection
from the reverse base-emitter voltage which occurs on
negative half-cycles of the square wave output from IC3.
The square wave output from TR3 emitter alternates between
tevels of OV and +5V andis thus TTL compatible.

Operational amplifier, IC4, is used in non-inverting mode
with pre-set gain adjusted by VR7 and frequency compen-
sation provided by C16. Complementary symmetrical emitter
followers, TR1 and TR2, provide current gain and reduce
loading effects of the output on IC4. Fixed base bias for TR 1

1§ IC1 Jo + 12V
- T[T
1 o9
=i c3
- 220n| 3 l L2

220/240V

c1
™= 10000

e

1] 7912 jo -f2v

Fig. 1. Circuit diagram of the power supply
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Fig. 2. Circuit diagram of the Waveform Generator %
%

and TR2 is provided by forward biased silicon diodes, D4

and Db5.

Two integrated circuit regulators, IC1 and 1C2, are used
to provide positive and negative 12V regulated supply rails.
A conventional centre-tapped bridge rectifier arrangement
provides a source of d.c. for the regulators.

CONSTRUCTION

With the exception of the front panel controls, sockets,

mains transformer and capacitors, C1, C2, C7 and C9 to
C13, all components are mounted on a single printed circuit
board. The p.c.b. is shown in Fig. 3 and the component
overlay in Fig. 4. When mounting components on the p.c.b.,

—

put).

SPECIFICATION

Frequency Range

Continuously variable from 1Hz to 100kHz
in four linear decade ranges:
1Hzto 100Hz
10Hzto 1kHz
100Hzto 10kHz
1kHz to 100kHz

Ramp linearity (triangle wave).

Waveforms
Sine, square and triangle.
Separate TTL compatible square wave out-
put. )
Output voitage lavel

Variable up to 10V peak-peak in one linear
range for pure resistive loads of greater
than 100Q. Maximum r.m.s. voltage devel-
oped into a 10Q resistive load (sine wave
at 1kHz) =2.5V.

TTL output fixed at 5V peak-peak.

Output impedance (variable output)

Less than 0-25Q measured at 1kHz sine

wave, FM sweep.

- Outputimpedance (TTLoutput).

100Q measured at 1kHz.

Minimum recommended load imped-
ance (variable output).

4Q.

Optimum load impedance (variable out-

8Qto 15Q.

DC off-set at output {variable output).

THD (sinewave).

Rise time (variable output square wave)

Rise time (TTL output).

3\

Typically better than 3 per cent at 1kHz
with full output developed into a 100Q
resistive load.

Less than 10mV.

Better than 3 per cent at 1kHz with full
output developed into a 1000 resistive
load.

typicaily better than O-5us at 1kHz meas-
ured using full output into a 100Q resistive
load.

Typically better than 0-3us at 1kHz meas-
ured using full output into a 100} Pesistive
load.

FM sweep input facility (a.c. coupled) pro-
vides frequency modulation of the output
signal. The input impedance depends on
the setting of the frequency control but is
typically around 10kQ. An input of 420mV
peak-peak is sufficient to sweep the oscii-
lator through approximately 10 per cent of
the range selected. The FM sweep sensi-
tivity on each range is as follows: 26.7Hz/V,

267Hz/V, 2.67kHz/V, 26 7TkHz/V.

Practical Electronics
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0-2ied. . ‘
REG1 1A 100V bridge rectrhe(»iw 01).
TR1 TiP 31 AR
TR2 TiP32
TR3 BFX85
iC1 7812 12V pos. reg.
1C2 7812 12V neg. reg.
IC3 8038
1IC4 531
Miscellaneous

poles ignored)

S2 1 pole 3 way rotary switch {4P 3W swnch‘xwith 3

three poles ignored) i
miniature toggle switch s.p.s.t. Heat sinks (4‘30&}
(see text). 2
T1  12V-0-12V 0.5A mains transformer
2mm sockets for TTL output {1 red, 1 black}; BNC (or
similar co-axial sockets) for variable output amii £
{2 off), knobs {4 off), case (Vero G-range G); pﬂnmducncunt
board, capacitor fixing clips {2 off), spacers {4 off)-:

83

Internal view of the Waveform Generator

it is important to check the orientation of the transistors and
integrated circuits. Four small heat sinks, consisting of
around 900mm? 18 s.w.g. aluminium bent into a “U" shape
(or proprietary types of between 15°C/W and 20°C/W),
should be fitted to IC1, iC2, TR1 and TR2. The use of 14-
pin and 8-pin dual in-line sockets in conjunction with IC3
and 1C4 respectively is recommended. The p.c.b. is mounted
using four short stand-off pillars located in the base of the
instrument case. The reservoir capacitors, C1 and C2, are
retained by two horizontal mounting clips.

Switch one has four capacitors (C9 to C12) soldered onto
it with their ends soldered to a bus bar which can be formed
out of 16 s.w.g. tinned copper wire as shown in the
photograph.

All the wiring leads should then be soldered including the
links shown in Table 1.

Practical Electronics September 1979

FREQUENCY WAVEFDRM

e L

T OUTRDT

Capacitor mounting on switch one

$1 1 pole 4 way rotary switch (3P 4W swﬁcﬁ' wlth two s

nput . -

31



Square wave output at 100kHz. Vertical scale: 2V/cm;
Horizontal scale: 2s/cm

Wﬂllﬁﬂ UNKS {TABLE 'l)
FROM T0
VR1slider - e
. B2com, . C1i3pos.
 Cl3neg : 'VR6
. D6 cathode oo Farth

INITIALCHECKS AND CALIBRATION

After a careful visual examination of the p.c.b. and
associated wiring, connect the mains supply and check that
D6 is illuminated. The positive and negative supply tails
should be checked using a d.c. meter. These should be
within 0-5V of the nominal +12V. Presets VR4, VR5 and
VR7 should be set to mid-position. S1 should be set to
position 2 (10Hz to 1kHz), S2 to “square”, and VR6 set
fully clockwise. VR3 and VR1 should be set fully anti-
clockwise and VR2 adjusted to produce a sguare wave
output at 8Hz as observed using either an oscilloscope or
preferably a digital frequency meter. VR 1 should then be set
fully clockwise and VR3 adjusted for an output at 1-2kHz.
The frequencies at the extreme ends of VR 1 should then be
checked on ranges 1, 3 and 4. if desired, calibration of the
front panel control can be carried out at this stage. The
10Hz and 1kHz positions should be marked (these occurring

 TESTVOLTAGES (TABLE2)

of thefydiﬁtages are myeasured,relative to.the common rail
the instrument adjusted to provide a sine wave at TkHz

32

Sine, triangular and square wave outputs at 1kHz.
‘Vertical scale: 2V/cm; Horizontal scale: 500us/cm

almost at the extreme settings of VR1) as should intervals
of 100Hz from 100Hz to 900Hz. The scale should be linear
between these values.

Return S1 to position 2 and set VR1 to 1kHz. Check the
sine and triangular wave outputs. VR4 and VR5 should, if
necessary, be adjusted for a distortion free sine wave output.
VR7 should be adjusted for a peak-peak output, at the
maximum setting of VR6, of 10V. This is best accomplished
by selecting square wave output and using an oscilloscope.
VR6 can then be calibrated in 1V steps from OV to 10V
peak-peak output. Again, the scale should be linear. Finally,
the 5V TTL output should be checked. A list of voltages is
provided in Table 2 to assist in trouble-shooting the instru-
ment. This completes the initial checks and calibration and
the instrument is now ready for use.

POINTS ARISING

METERMATE (July 1979)

should be reversed

MICRO-BUS (August 1979}

{:}

18 NOTE SEQUE&GER (March 1 979; . .

1C2-1C3 are relyctant to osciliate in certain eircumszan
Experiment has shown that a 10k} resis
between pins 4/1C3a and 2/iC2a solves this, For

and 4/|cwb and D25c each diode being mnmed ar
to pin and cathode to cathode. In F‘g 3 13/«:132; smmd
be connected to IC10c. 3
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Outlook

The radical budget of the newly elected
government was largely as anticipated in
respect of handouts but depressing in its
penaities. As | pointed out last month, a
change of government can do nothing over-
night. The two per cent rise in minimum
lending rate announced on budget day was
the main factor which tumbled share prices.
And this on top of an increasingly grave oil
shortage and consequent rise in price was
enough to change high expectations into
industrial gloom.

The central strategy, essentially long-
term, of moving to indirect rather than direct
taxation did little to fire the popular imag-
ination although this principle, giving every-
one more discretion on how they spend
their money, is common on maintand Europe
in countries whose performance and eco-
nomic success are often quoted as an
example we in Britain should emulate.

For the electronics industry the budget
was both good and bad. No defence cuts,
in fact the reverse with another £100 million
for essential equipment programmes, clearly
delighted those engaged in the high-tech-
nology end of the business. But it was a far
from happy day for the already hard-pressed
consumer sector with the added burden of
the new 15 per cent VAT rate designed not
only to counter-balance the reductions in
income tax but also to discourage consumer
spending, not least on imported products.

At the time of writing there was still no
announcement on the future of the National
Enterprise Board although it was confirmed
in the budget that some of the assets held
by NEB, and specifically BP shares, would
be offered to investors. It is difficult to
imagine much commercial excitement in,
for example, the Microvision activity of
Sinclair Radionics although it has been
reported that at least one buyer is in
negotiation. But blue-chip operations like
Ferranti and ICL should find many bidders.

Practical Electronics September 1979

Under Secretary of State for Industry,
David Mitchell, attending the Intel Fair held
at Wembley, mused publicly why we have
no Intels in Britain. Paying tribute to Intel’s
10-year success story he pointed out that
it was not due to government assistance or
initiative but to a combination of techno-
logical and entrepreneurial genius in an
environment which made it worthwhile for
people to start and expand profitable busi-
nesses. it was central to Conservative
philosophy that such a climate was created
in Britain, he said.

This leaves us all still in a state of
suspense on the future of inmos, the best
publicised of NEB’s new ventures. If Inmos
survives the axe will it, too, be offered to
the private sector? Possibly. But it can be
argued quite plausibly that ultimate own-
ership is irrelevant. None of the great elec-
tronics companies are owned by their
bosses although most bosses have a share-
holding in their enterprises which encour-
ages them to do well. The Inmos bosses,
too, have been given a personal stake..The
only difference, it would appear, is that with
a government as major shareholder and
controlling investment policy, then political
pressure can be exerted on a company to
operate, say, in an area of high unemploy-
ment rather than close to the market it
serves or in an area where skilled labour is
readily available. But even private industry
can no longer site itself exactly where it

would like. Our mixed economy is indeed

strange.

Astronomical

The arrival of the megabit bubble memory
and the prospect, not too far distant, of a
million devices on a single chip, not to
mention picosecond switching speeds now
quite common, makes it quite difficult to
visualise what it really means when we
glibly talk of such figures. Or to realise how
far we have come in the past 30 years.

Years ago | remember Sir James Jeans
writing in a plain man’s guide to astronomy
that the total number of stars in the universe
is probably something like the total number
of grains of sand on all the seashores of the
earth. Just as startling is a comparison by
Professor H. W. Barker talking recently on
MPUs. He remarked that a valve-type com-
puter equivalent roughly to the human brain
would have been about the size of London.
But that it may soon be possible to produce
a package of silicon chips of equivalent
performance to the brain, yet smaller.

Breakthrough?

It has been acclaimed as a breakthrough.
it concerns the so-called ‘electronic office’,
the introduction of word-processing, VDUs
and all the other electronic paraphernalia
designed to increase efficiency. The equip-
ment has been installed since last year.
Management/Union  negotiations have
taken a full year. Agreement ha®®now been
reached and the 600 office workers con-
cerned can breathe again. There will be no
redundancies, and present status and earn-

ings are guaranteed. In other words, no
change except that VDU operators, in the
interests of health and safety, are to get 20
minutes break after every 60 minutes work.
So the equipment may now, at long last,
be used.

If the claims for the electronic office are
anywhere near honest it would seem that
with the present workload most, if not all,
the 600 staff will now be grossly under-
employed. Presumably the benefits, if any,
are in the future because it should be
possible for the workload to expand without
further staff recruitment. Perhaps a land-
mark of sorts, but hardly a breakthrough for
productivity which is supposed to be what
automation is all about. The story is true
but the names have been omitted to avoid
embarrassing the company and union
involved.

Plessey

A new company, Plessey Defence Sys-
tems Ltd., has been formed as a subsidiary
of Plessey Electronics Systems Ltd. It is to
take on all the Plessey work for the Ptar-
migan trunk communications network for
the British Army and will now be offering
Ptarmigan-like systems to other defence
forces with a system for Australia as the
first major prospect for overseas sales. As
with the British Army project, Plessey is
prime contractor heading a consortium for
the Australian bid. Some elements now in
Plessey Radar are also being transferred to
the new company so it appears reasonable
to suppose that activities will extend well
beyond the pure communications sphere.

A turn-up-for the book in Plessey is the
acquisition of Dr. Melvyn Larkin who has
headed up Motorola’s semiconductor oper-
ations in the UK ever since that company
established itself in East Kilbride. Larkin has
had vast experience in the USA and the UK
on semiconductor research and latterly in
top management. He has served with Mui-
lard, Texas Instruments and Westinghouse
as well as Motorola.

At Plessey he will be director of tech-
nology and strategic planning for all Ples-
sey’s components activities, not just the
semi-conductor division which still awaits
the appointment of a new MD following the
departure of Derek Roberts to GEC.

Lecture Circuit

| would have imagined that saturation
point had long since been reached on the
number of lectures, symposia, colloquia and
conferences devoted to the microprocessor
and its business and social impact. Hardly
a day goes by without one and by now
every aspect should have been exhausted.
But | had forgotten the ladies. The impact
of the MPU on women’s employment was
said to be the key issue for debate at the
recent National Conference of Labour
Women. Will they throw out their MPUs as
once they used to throw out their
brassiéres? If they reject their use at work
will they also have them taken out of their
washing machines at home?
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SING the increasingly popular 6502 micro’ the basic Acorn

microcomputer comprises two Eurocards each measuring
160 x 100mm mounted sandwich fashion, and requiring just
one supply line of 7-35V. It costs £65 + VAT.

The MPU card (lower) houses the 6502 chip, 512 byte Acorn
monitor, 1K byte RAM, 16-way RAM I/O (with 128 bytes),
1IMHz crystal, 5V regulator, and sockets for 2K EPROM and
second RAM I/O chip.

The Keyboard card (upper) holds a superbly clear keypad
with 25 buttons which have a nice “clicky” action, arranged as
16 hex and 9 control keys. Mounted on this keypad is a pocket
calculator type 7-segment display strip, specified as eight digits
but in our case nine, with the extreme left-hand digit unconnected.
The upper p.c.b. also contains a CUTS (Computer User’s Tape
Standard) crystal controlled tape interface circuit.

CONSTRUCTION

Although the Acorn is available in kit form, we received for
review a ready built and tested unit, and so cannot comment
on the ease of assembly, but I would say that anyone who can
solder components to a p.c.b. could put it together without
difficulty, the procedure being largely self-evident.

The glass-fibre plated-through p.c.b.s are clearly marked with
component positions and numbers, and are immediately recog-
nisable as being of excellent professional standard. First class
d.il. sockets are used. The two boards are linked by a 20-way
ribbon cable soldered at each end, which carries the keyboard
and display signals down to the 8154 RAM I/O device on the
MPU board. The MPU bus is available on a set of tinned
contacts which can either be soldered to, or can accommodate
a 64-way right-angled card edge connector (indirect type).

The only criticism I could muster concerning construction,
albeit a minor one, is that the display unit is supported solely
by its own ribbon cable—although this arrangement is probably
adequate in the absence of maltreatment. After some debate I
decided to “come clean” and confess to having given the Acorn
a substantial jolt when its lead became entangled with another.
The machine continued to work perfectly, and this admission
is the best comment I can make on its robustness—but be
warned, open systems evolved around interwired modules are
at risk in this respect!

MANUALS

Documentation is a most important aspect, since even a
perfect computer may end up collecting dust if there is nothing
to tell the owner how to get the best from it. In my view the
scales do not tip decisively either way when judging the Acorn
User’s Manual. Certainly, the way in which the manual leads
from one 6502 instruction to the next as the need for it becomes
apparent, is nice; building on, and modifying the same program
as an introduction to the methodology of machine code
programming.
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eviewed by Mike Abbott

Sufficient description of the resident monitor program is given
to show how subroutines contained therein can be jumped to,
and from, to save effort and RAM space when writing your
own programs. And it is pointed out that user programs should
not start at the lowest memory address because the low addresses
are used as a scratchpad for temporary data storage by the
monitor. The monitor firmware is listed, complete with labels
and comments, but what is lacking is a single overall picture of
the memory map.

Although the User’s Manual begins by briefly explaining
binary, octal, decimal and hexadecimal, I feel that the contents
may still become a little abstract for some; a situation possibly
avoided by the addition of further diagrams showing where data
is coming from and going to.

A major criticism of the manual from the beginner’s point
of view however, is that the text is in capital letters throughout.
If this was an attempt to make the reading clearer, then in my
view it failed. Sentences become lost, and confusion results
WHEN EXPLAINING AND AND OR FUNCTIONS ETC. .
See what I mean! The absence of page numbers was an irritation
too.

These points aside, the User’s Manual has all the information
and help one would expect, plus a number of mathematic
program routines, and games.

The twenty page Acorn Technical Manual contains not only
constructional details, but a suggested p.s.u. design and full
circuit diagrams on separate sheets giving all the information
you could wish for. Among other things a thoughtful feature is
described whereby a 16-pin d.i.l. socket is used as a patch-panel
to allow alternative memory address mapping. Links inserted
in the socket can be altered to re-configure the chip select lines
to suit your requirements, and various options are illustrated,
such as the example shown in Fig. 1. Before one can appreciate
the value of this facility it is necessary to understand the nature
of the memory structure, and for this purpose there is a
preceeding description explaining how the memory is divided
into 16 blocks and 256 pages, each page consisting of 256
bytes.
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FF
ROM IC 586
FE
FD
ROM IC 586
FC
FB
ROM IC 586
FA
F9 Fig. 1. An example of an address
fs | FOM € 525  decoding option illustrated in the
5 Acorn manual. Here, a 2048 byte
e EPROM is fully decoded, but ROM
i.c.s 5 and 6 appear four times. The
B e it EPROM can be 2704, -08, -16 or
B -32. With minimal track cuts the
F3 triple rail 2704 may also be used.
F2
F1
Fo
o o o o0O0O0O
I3
000000

FFFF
MONITOR
S12 byte MONITOR ROM 20ff 745571(512X4)
FEOO
F800
SOCKET
FOR
2516

EPROM
12048 %8)

Fig. 2. Acorn memory map (as
supplied).

F000
FREE

BLOCKS
1toE

OFFF

OEFF

}-KEYBOA RD/DISPLAY
OE8O
RAM 1/0 81545

09FF

kil

} EMPTY SOCKET

03s0N_gan 1o

03FF

—

O1FF

U

STACK
0100

(

L ik byte of RAM 20ff 2114 11024 X4)

0020

MONITOR
SCRATCH-PAOD

0000 132 pytes!

For the benefit of those, who like myself prefer to see the
memory addressing graphically mapped out, I have included
the diagram in Fig. 2. This is how the Acorn is supplied, and
of course can be changed.

It is here in the Technical Manual that you will discover
snips of information, such as, that it is the bottom 32 bytes of
page 00 that are used as the monitor scratchpad, and that page
01 is used by the 6502 for the stack, starting at address 01FF
extending downwards. Incidental information such as this is far
handier compiled into a “finger-tip” reference or memory map
diagram, especially when program writing or interfacing.
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FIRMWARE

The monitor program occupies addresses FFFF down to
FEO0O, and its purpose in life is to scan the keyboard for
instructions and data, and strobe the seven segment displays
with specified information. Because of its function, the monitor
naturally contains useful routines, or more specifically subrou-
tines—terminated by the RTS (return from subroutine) instruc-
tion, and as mentioned before, it is explained in the User’s

. Manual how to access these.

There is no 7-segment decoding as such, since the RAM I/O
device simply couples the segment lines a through g to the data
bus lines DO to D6; thus allowing simple binary data statements
of zeros and ones to be remembered in ROM and called up by
straightforward memory addressing. These are located at FFEA-
FFF9 (FONT), an example being the contents of location FFF3
which is 6F hex. This gives 0110 1111 binary, and if segment
“a” relates to the least significant bit then it follows that a 9 will
be produced on the display. Freedom to produce any combi-
nations of segment display results from this technique, and the
User’s Manual gives a complete 64 character ASCII format
attainable on the seven segment display—if somewhat abstract!

A feature of the monitor which might affect anyone susceptible
to hypnosis, is the low display strobe rate, which produces a
constant flicker, and the direction of which is just perceivable
to the corner of the eye. To be honest though, this is something
I became accustomed to, and unaware of very quickly.

KEYPAD

Apart from hex Keys 0—9 and a~f, a number of control keys
exist, and the layout of these can be seen in the photograph:

rst Reset.

m Memory inspect. Allows you to inspect and modify
the contents of any memory location. Can be used
with the A and V keys.

Load from tape, explained later.

Go. Execute program.

Restore from break. See Debug Firmware.

Set or clear break point. See Debug Firmware.
Step up (through memory).

Save on tape, explained later.

Step down (through memory).

<e>unm-

CASSETTEINTERFACE

It is possible to save a program on cassette with the Acorn
by use of the s key, which simply allows you to “dump” the
contents of an occupied section of memory serially on to tape
using a domestic cassette recorder. The firmware requires that
you press key s, after which it prompts you (F. XXXX on the
display) to enter the start address of the program you wish to
save. The Xs signify that those display digits will probably be
meaningless garbage; keying in the start address will override
these, and any command key will enter this new data. Having
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done so Acorn will now prompt you for the end address—you
should in fact enter the end address + 1. The second prompt
may also be garbage, which will again be overwritten, but this
time you do not press any command key until you have all
your connections made to the recorder, and the cassette running.

The display goes blank while Acorn busies itself with
recording, and then when the finish address reappears, recording
is complete and you are back at the monitor “entry” point
FF04.

The name of the program etc. can be recorded verbally before
commencing with the digital signals.

To load a program from tape-to-Acorn, the tape is replayed
until the continuous pilot tone (2403-8Hz = all 1s) is heard, and
then the rst and 1 keys are pressed. The display blanks out until
data is encountered, whereupon the left-most digit displays a
symbol for each byte as it enters (recording/replay speed is 30
bytes per second). As an example, the manual shows how to
save and reload a program called Duck Shoot, which, with 68
bytes plus the necessary 4 bytes of address information takes
two seconds to load. When the program has completed loading
the previous display reappears. Programs can be self-priming
after being loaded, and immediately seize control, a feature
found on high level machines running in BASIC for example.

Under normal conditions a program once restored to Acorn
will occupy the addresses at which it was stored on tape. The
Acorn tape interface falls within 0-2 per cent of the CUTS
standard (2400/1200Hz).

An important aspect of saving hex code programs on tape,
when you have expended much concentration keying in all those
dazzling statements, is the reliability and ease with which the
operation can be carried out. I found Acorn more communicative
and less critically dependent on recorder level setting than a
multi-level BASIC home computer recently reviewed in P.E.
I soldered a twin screened lead to Acorn’s tape in/out connections
(no connector supplied), and hooked it up first of all to a BASF
cassette recorder. Then I recorded Duck Shoot on auto-level
and on a wide range of record sensitivities with no problem, and
successfully recovered it again with output signals ranging from
I15mV to 300mV (max. from recorder). At around 20mV and
below the occasional statement would go astray, but even then it
never took more than two attempts to load it accurately.

I transferred the recorded cassette to a SONY TC-207
recorder and happily recovered the program again. On this
cassette recorder, and no doubt others, the only available output
is the earphone socket, which unfortunately mutes the speaker.
It was thus necessary to keep removing the plug in order to
hear the pilot tone; however, this criticism is not confined to the
Acorn.

The two-board computer can be powered from
a “"calculator style’’ p.s.u. available from Acorn
at £5.00 + VAT
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DEBUG FIRMWARE

A large chunk of the Acorn Monitor, starting at FFB3, is
devoted to providing a debug facility. Using the p key in much
the same way as the m key it is possible to display an address,
but instead of showing the contents of that location, the 6502
BREAK instruction is inserted (00) which when executed, puts
a “1” on the microprocessor’s IRQ (Interrupt Request) line.
This is known as a software interrupt, and the MPU jumps to
a location vectored at FFFE and FFFF in the monitor. This
then jumps the PC to a scratchpad location where you will have
entered the start address of your new task (interrupt routine)
for the microprocessor.

All this is standard 6502 interrupt technique, but if the debug
firmware start address FFB3 is inserted into these scratchpad
locations (001E & O0OIF), then the machine will jump into the
diagnostic mode. I stated that key p could be used to insert or
over-write a 00 instruction at a particular location; in fact, the
original instruction is saved at address 0018, and by pressing
p again it is returned. With this BREAK instruction inserted at
a point in your program where you suspect something is going
awry, the machine will run to that point, stop and display the
contents of the Accumulator, X and Y registers, and P register
(Process status). Press p again and the Program Counter and
Stack Pointer will be displayed. Escape from this condition is
by the r (Restore) key.

FIRST DISPLAY AIX Y[P
SECOND DISPLAY PC | SP

During debugging the A and V keys can be used to operate
on the p address, but only a single location’s back-up copy is
retained. However, this provides a most useful debugging facility.

There is no single step facility but a way in which it can be
achieved is described, requiring only a 74LS874, BC107 and two
resistors forming a circuit to “stretch” the SYNC signal. A
NMI (Non Maskable Interrupt) is generated every opcode not
fetched in the monitor, and using the recommended method the
monitor routine at FFB3 will display the processor status after
each instruction. The next instruction is executed by pressing
r.

RAM /O

There are two 40-pin I/O device sockets on the Acorn MPU
board. One of these has an occupant which interfaces to the
keyboard and display p.c.b., and the other can be filled for
around £8 with a second 8154 RAM I/O device for external
interfacing to, for example, a VDU.

The 8154 is TTL compatible, with 128 bytes of RAM, and
two 8-bit peripheral ports, of which one can be programmed to
operate in various strobed modes with handshaking. The device
is covered in a cursory manner only in the Acorn manual, and
so it would be advisable to obtain a data sheet to fully realise
its potential.

e
W
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REGULATOR

The supply requirement is stated as being 7-35V unregulated,
but minimal emphasis is placed on the need to put a “surplus
power” dissipating resistor in the line if the supply source is
greater than 9V. Even running the Acorn at 10V produced
excessive heat at the regulator chip, which has no heatsink.
Alternatively a heatsink could be added.

Although this point is made in the technical manual, it might
easily be overlooked in a hasty attempt to “get things going”,
resulting in heat damage.

FORTHOSE WITH “"L"* PLATES

The User’s manual contains an assortment of printing errors
ranging from the immediately obvious to those which, for the
owner struggling along with minimal background knowledge,
might cause confusion. An outbreak of mistakes occur in
Chapter 6.2 where an unspecified program example is said to
produce the answer 03, but should produce 30. Just above this
program a set of brackets indicate the way to enter the diagnostic
routine start address FFB3; here the second 001E should read
001F. However, anyone fooled by these simple errors should
revert to reading a basic primer on the subject—therein lies
the yard-stick!

If a lasting relationship with the 6502 is anticipated, then a

s ST

worthwhile investment would be the MOS Technology manual
set, namely 6502 Hardware, and 6502 Programming manuals,
available from Commodore of Euston Road, London.

CONCLUSION

The Acorn is designed to be an attractive proposition in all
fields of the microprocessor technology. It could form the heart
of a sophisticated home or small business computer, with all the
trappings, such as extra memory and BASIC interpreter, VDU,
printer, and floppy disk. In fact, at the time of writing this
article, a fast 4K BASIC was already at an advanced state of
development by Acorn Computers, and a TV interface plus
slightly modified ROMS. Both of these may be available by now.
Naturally, to put the Acorn computer into the high level
language class of machine, it would need to be coupled to a full
ASCII keyboard, also coming soon. Alternatively, the Acorn
could be employed as a machine code computer and used, for
example, to develop software for dedicated 6502 based
automated systems. BASIC might even be considered for
control applications if easily changed routines are desirable.

As the name Acorn implies, upwards expandability is genet-
ically built in, but while you’re waiting for it to grow, the
minimum configuration serves as an ideal training tool for hex
code programming.

COUNTDOWN

Harrogate International Festival of Sound—August 18-19 (public),
August 20-21 (trade) 1979. The Exhibition Centre + hotels. Details:
Exhibition and Conference Services Ltd. Tel: 0423 62677.

IBM Small Systems (conference)}—September 4, 5 1979. Skyline Hotel,
London Airport. Details: Online Conferences Ltd. Uxbridge (0895)
39262.

Laboratory *79—September 11-13. Grosvenor House, London.
Details: 0799 22612.

Telecom 79—September 20-26. Palais des Expositions, Geneve.
Details: Secretariat Telecom ’79, Orgexpo, 18 Quai Ernest Ansermet,
Case Postale 65, CH-1211, Geneve 4 (Suisse).

Euro IFIP *79—September 25-28. Wembley Conference Centre,
London. “Europe’s most comprehensive computer conference.” Details:
Uxbridge (0895)31118.

Eltro Hobby *79—October 3-7, Killesberg Exhibition Grounds, Stutt-
gart. Details: 01-236 0911.

Retailing in the 80’s—Automation for Profit—October 23, 24 1979.
International Press Centre, London. Conference taking a broad view
of the relationship between the retail manager and computer. Details:
Online Conferences Ltd., Uxbridge (0895) 39262.

Satellite Communications (conference}—October 30, 31. London Press
Centre. Will “tele-conferencing” replace business travel? Who will
finance this expanding technology, and how should outer space be
shared between the nations? Details Online Conferences Ltd. Uxbridge
(0895) 39262.

Personal Computer World Show—November 1-3. West Centre Hotel,
London. The computer versus computer Chess Championship will
again take place, and this year the prize money has been increased to
£1,500. Further details to be announced.

Compec—November 6-8, 1979. Grand Hall, Olympia, London.
Details: Iliffe Promotions Ltd. Tel: 01-261 8437/8.

Professional Viewdata Exhibition *79—November 7 & 8. West Centre
Hotel, London.

Electronics 79—November 20-23. Olympia, London. Details: 021-705
6707.

Breadboard 79—December 4-8. Royal Horticultural Halls, West-
minster. Details: Trident International Exhibitions. Tel: 0822 4671.
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IEA/Electrex—February 25-29, 1980. National Exhibition Centre,
Birmingham. Details: Industrial and Trade Fairs Ltd. Tel: 021-705
6707.

Viewdata *80—March 26-28. Wembley Conference Centre, London.
Conference and exhibition. Details: Online Conferences Ltd. Uxbridge
(0895) 39262.

Communications *80—April 14—18. National Exhibition Centre, Bir-
mingham. Details: ITF Exhibitions. Tel: 021-705 6707.

All-electronics Show (1980)—April 29—-May 1, Grosvenor House, Lon-
don. Details: 0799-22612.

International Conference On The Electronic Office—April 22-25,
1980. London Penta Hotel. Organised principally by the Institute of
Electronic and Radio Engineers, 99 Gower St., London WCI1E 6AZ.
The Mersey Micro Show—April 30, May 1, 2, 1980. Adelphi Hotel,
Liverpool. Exhibition and seminars, with the cooperation of Liverpool
University. Details: Online Conferences Ltd. Uxbridge (0895) 39262.
IBC 80—September 20-24. Metropole Centre, Brighton, UK. Details:
Secretariat, IEE, Savoy Place, London WC2R 0BL.

MOVE

ILOG (UK) Ltd. have moved to a new address: Babbage House,
King Street, Maidenhead, Berkshire SL6 1DU.

COLOUR WITHOUT MASK

HIGH-resolution, three-colour, electrostatic display has been devel-
oped by Hewlett-Packard to help solve the problem of presenting
complex, real-time data.

Conventional colour displays use some form of shadow mask
to present colour information. Red, green and yellow colour hues are
generated in the new seven-inch display (HP1338A) by varying the
c.r.t. post accelerator voltage, which changes the energy with which the
electron beam strikes the phosphor. This allows the coloured data
forming the image to be placed anywhere on the screen and greatly
enhances resolution: spot size is 0-012in.

Colour switching is also much faster with the beam penetration
phosphor technique. As an indication of speed, some 600 colour blocks
of data can be colour switched in 100u. Bandwidth of the X and Y
amplifiers is in excess of 3MHz, and the rise time of the Z amplifier
is better than 30ns.

As well as being able to handle conventional analogue inputs, an
associated graphics translator (HP1350A) provides interfacing to the
international IEEE-488 standard digital interface bus. TTL level colour
switching, colour busy and colour valid signals allow control of the

\ colour of each vector of character.
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SOACEWATCH

FRANK W. HYDE

FINDINGA CLEARWINDOW

The frontiers of space are continually
expanding but not to the same extent on all
fronts at the same time. Thus, a situation had
arisen with regard to optical facilities in the
Northern Hemisphere, which restricted the
useful hours of operation and observation, a
dirty window. Now after several years of slow
progress in finding and obtaining a satisfactory
site, free to the heavens, free from vagaries of
politics; having the prospect of a collective
and democratic site is now resolved. An
agreement between the Spanish Govemment
and a group of astronomers from Britain,
Denmark and Sweden—has now been signed
so that at last, work to catch up with necessary
research, will be possible, in the Canary Islands
on La Palma.

Radio Astronomy is not affected (except at
certain narrow bands) by weather or clouds.
In consequence a great deal of recorded data
relevant to optical astronomy awaits the atten-
tion of the optical astronomers. So much of
the northern sky has been mapped by radio
that the time needed for direct observation in
the electromagnetic spectrum is at a premium.
The new facilities will have two and a half
times as many hours of excellent “seeing” as
is available at the present time.

Many sites were investigated over several
years and some of these were also very
suitable. One in Hawaii had all the conditions
required except the extremely costly transport
of perscnnel to and from the site and Britain.
It was at this point of decision that the political
situation in Spain changed. Also Spain would
benefit in her scientific programme by the
collaboration, to the extent of 20 per cent of
the observing time at her disposal.

Three national research councils were
involved in the new proposition. These were
the Science Research Council for the United
Kingdom, the Royal Academy of Sciences for
Sweden, and the Research Administration of
Denmark, who negotiated through the Higher
Council for Scientific Research for Spain. The

direct contribution from Spain will be the site
facilities; the access road to the site at the
Roque do los Machachos (what a beautiful

choice of name), power supplies, water supply, *

houses, a hostel and workshop. Though these
services are not at the moment available, work
will begin in earnest. The project team at
Herstmonceux expect that the 2.-5m Isaac
Newton telescope and the one metre telescope
will be ready for operation in late 1981 or
early 1982.

The special advantages of La Palma are
that the population has a total of only 50,000.
There are only roads near the coast except
that which crosses the Island from Los Llanos
to Santa Cruz de ia Palma. There is very little
pollution of the atmosphere and the prevailing
wind at the site level flows smoothly round
the island. The major attraction of the choice
of La Palma is common to the Canary Islands.
That is that it is a region of high atmospheric
pressure. For 75 per cent of the year there is
a sort of cover (or perhaps better, a lid) which
results from a temperature inversion layer. The
dust and moisture is kept below this layer at
a level around 1500m. The observing site is
at a level of 2400m giving clear blue sky. Even
the island lower levels were beneath a cloud
so that the site for much of the time during
testing over several months was between a
cloud a kilometre below and a clear blue sky
above. In fact an astronomer’s dream.

RADIOAND OPTICALSTUDIES

It may be thought that the facilities of space
orbiting telescopes, which have so rewarded
science in the past few years, would render
the need for Earth based instruments somewhat
less than in the past. The facts are quite the
opposite. While it is true that Radio Astro-
nomy, X-ray Astronomy and Gamma-ray
Astronomy opened up an unknown universe
there is an even greater need for the Earth
based observatories. The reason is an impor-
tant one. Firstly much of the work done, and
the data accumulated by the non-optical sys-
tems, raise questions of vital importance and
the answers lie with the direct observations
using special techniques. In some respects the
Radio observations are “finders” for the other
disciplines. It might also be said, where is the
link with electronics? The answer to that is,
that probably the modern optical telescope
has more sophisticated electronics than most
people realise. The 4-2m telescope which is in
the process of getting its final specification for
manufacture is a case in point. It is to be
mounted as an altazimuth instrument since
this offers certain advantages from the point
of control thanks to electronics. There are
advantages in altazimuth over the equatorial
system. One of these is that the base is parallel
to the Earth so that both axes have.to be
compensated, the equatorial mounting avoids
having to compensate for the Earth’s rotation.
However, the computer takes care of both
axes and therefore allows the enginekring to
be more solid at less cost. The fact that
compensation is required on both axes provides
a difference component which could be
recorded. That is the difference in not only the
second to second rotation of the Earth but
short period changes in both axes. This may
not be regarded at this time as being important

though it could further the knowledge on this
matter which has to be dealt with in satellites
and probes.

The distance of the objects to be studied
will require a standard of pointing perfection
not required before. This telescope then will
be the most sophisticated, though not the
largest in the world. The title for the largest
telescope goes to the Soviet 6m telescope in
the Caucasus at Zelenchukskaya. This has
great potential but there have been difficulties
partly due to its siting and partly due to some
technical difficulties that have arisen.

Time available for observations has always
been at a premium in all parts of the world
and many hopeful projects have been put up
by astronomers from time to time. Time is,
however, of the essence and it is not possible
to accommodate all that individual astrono-
mers would like to do. Doubtless some dis-
coveries will be late in having publication.
That is a sad thought but is the result of fiscal
parameters under which scientific discovery
labours at the present time. The capital cost
of the present United Kingdom programme
over the period of five years to bring the-
project to full working, the Science Research
Council has estimated at between 15 and
£20M. The cost of running and operation is
not known at present but this will also come
from the funds allocated by the Government
to the Council. There is never enough for the
projects the Council would like to undertake.

RED SHIFTKEYTO QUASARS

Some of the particular problems that will
be tackled will be the problem of the quasars,
whether they are near with great energy but
of small size. According to the red shift
techniques they should be far away. The key
would appear to be the red shift. The 4-2m
telescope will examine the spectra of these
faint objects. Galaxies which are recorded by
radio as having enormous energies are not
easily given accurate distance figures. If
there is an optical counterpart then the large
telescope will be able to measure it. There will
also be the opportunity to add to data as to
whether the Universe is continually expanding
or whether it will slow up eventually and
repeat a cycle.

It is believed that the 4-2m telescope will
prove to be the most effective one in the
Northern Hemisphere.

This is an exciting prospect but though it
may be the most glamorous part of the
undertaking there are other important areas
of study. The galaxy in which the solar system
has its place has many clues waiting for the
space detective. These will show how galaxies
are formed and grow by the ratio of the
chemical elements in the stars of different ages
and types. The very accurate spectrographs
that the Isaac Newton telescope can produce
may provide the answers. The problem of the
size of the organic molecules in the interstellar
gas may also be solved by such spectra.

The 1m telescope will enable astronomers
to assess the brightness and position of stars
with their relative movements. Particular tar-
gets for observation will be the globular
clusters, immense groups apparently nearly
spherical conglomerations of elderly stars con-
taining up to 500,000 stars.
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The other countries participating will have
their own speciatities. The Danish astronomers
will be installing a transit circle. This is a
telescope set on a north south meridian which
can check the exact time of the passing of a
star as the Earth rotates. The Swedish astro-
nomers will be setting up a solar station on
the site. Their site at Capri has not been as
successful as hoped. Their equipment has
already arrived in the Canaries. Germany and
France are also invited to set up a solar
station.

The Director of Herstmonceux, Professor
Graham-Smith has said that there will not be
a permanent Royal Greenwich Observatory
staff at La Palma. He prefers that each project
should have an individual budget. In planning
this way he hopes to avoid the unfortunate
position of that of the United Kingdom physics
unit at CERN, :

SOLAR POWER SATELLITES
There is a rising concern about solar power
satellites. The conversion by large arrays of

solar collectors to microwaves with orders
between 5 and 10GW would cause serious
interference to radio communication. A
spokesman of the Electrical Research Asso-
ciation says that the harmonic radiation would
be difficult to predict in direction or magnitude
and that the scheme should be abandoned. A"
Home Office spokesman from the Directorate
of Radio Technology said that there would be
interference problems from the scattering of
the microwave beam by plasma in the upper
atmosphere and by raindrops. ’

Motorola Microcomputer Forum

6800..... 6801.....

ELEGATES attending the Forum in London on 4th June heard about
Motorola’s latest products from their top men in Texas and
England.

A lot has happened since their 6800 was released in 1974; its price
has dropped by about two orders of magnitude, and the technology
has advanced to the stage where about eight times as many transistors
can be put onto one mass-produced chip.

One of the problems facing Motorola, and indeed the other
microprocessor manufacturers, is how best to make use of this
technological progress.

6801

The first answer, illustrated by the 6801 microcomputer chip, is to

keep the processing power about the same, but to put more of the
- support devices on the same chip alongside the CPU.

In this lunchtime address Colin Crook, the chairman of the seminar,
referred to this as the ‘Silicon VLSI Black Hole’. In his words, “Every
year significant portions of the subsystem, and ultimately system, pass
over the silicon Black Hole ‘event horizon’ and fall irreversibly onto
the silicon’.

The 6801 puts the functions of seven parts from a typical system
onto one chip: CPU, clock, RAM, ROM, serial 1/0, parallel 1/O, and
timer. The CPU is a slightly enhanced version of the old 6800, perked
up by a few instructions such as PUSH X and PULL X, an 8-bit
muitiply, and operations using the A and B accumulators as one 16-
bit D register.

The first 6801s will be made with mask-programmed ROMs, and
a version with a MIKBUG-type monitor on board is planned. One of
the modes of operation allows the 6801 to address external memory, so
it could replace a 6800 in a system. Planned for next year is an
EPROM version, the 68701, incorporating 2K of UV-erasable memory.

6805

The second use of advancing technology is to bring down the cost
of microprocessors to encourage their incorporation into low-end
applications such as toys and home appliances. This is achieved by
designing the instruction set to produce compact code, incorporating
as much as possible on the same chip, and keeping the pin count down
by not bringing out the address and data buses.

The most popular 1-chip controller on the market at the moment
is the Texas TMS1000, but Motorola are hoping to get a share of the
market with their new 6805 family. These 8-bit computers, in NMOS
or low-power CMOS, have pared-down 6800-type instruction sets with
some extra instructions added with a view to saving program bytes.
The 6800’s B accumulator has been scrapped, and the index register
has been reduced to 8 bits. Like the 6801 there is a clock, RAM,
ROM, parallel 1/0, and a timer on the chip with the CPU. However,
because the address and data lines are not brought out to pins, the
6805 is limited to addressing what is on the chip.

One problem arises: how do you access the CPU to test it? The
answer is to provide a self-test input. A voltage at this input initiates
a program in part of the ROM which checks the chip functions. As
micros get more and more complex this may become a general feature.
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6800.....

6909... 66000

The advance of silicon technology has been called the ‘irresistible
force’ by the microprocessor manufacturers, and software is the
‘immovable object’ which stands in its way. The major cost in
developing an application using micros is invariably the software, which
tends to cost about £2 per line of debugged code, and the manufacturers
see this as limiting exploitation of their latest products.

One way of reducing this software cost is to write in a high-level
language so that each line of the program solves a greater proportion
of the problem.

The third alternative as to what to do with more silicon power is to
make a more powerful processor which is designed with compilation
by high-level languages in mind. The 6809 is Motorola’s next-generation
member of the 6800 family. It carries on the tradition for a simple
architecture started with the 6800, but the performance is said to be
about 2.5 to 5 times that of its predecessor. By increasing the generality
of the instructions the number of mnemonics has been reduced from
the 6800’s 72 to only 59 while increasing the number of operations and
addressing modes.

There are four 16-bit index registers, two of which double as stack
pointers, and all of which can be used for indexed and indexed-indirect
addressing with optional auto-increment or decrement. The saving due
to the more versatile addressing modes is illustrated by the high-level
language statement a(i)=b(j). This compiles into 20 bytes of 6809 code;
the 6800 would require 52 bytes.

There -are also program-counter relative addressing modes which
make it possible to write position-independent code. The importance
of this is that it enables manufacturers to supply firmware routines in
ROM which the user can link in anywhere in memory.

First samples of the 6809 are around now so we should see 6809-
based microcomputers available by the end of the year.

... 68000

Looking further into the future, the 68000 is a 16-bit microprocessor
currently being developed by Motorola which looks more like a
minicomputer than a micro. It has 16 32-bit registers, two operating
modes (supervisor and user), 7 prioritized interrupts, a 16 megabyte
address space, and a claimed throughput of 10 to 25 times that of the
6800. All this will come in a 64-pin package, and despite its power it
will be possible to build a minimum system around the 68000 with
only 7 LSI packages.

Tom Gunter, head of the Advanced Computer Systems group in
Austin, Texas, revealed that he had just received the first wafers from
processing, and that they had been 95 per cent operational when tested.
Even so, it seems doubtful whether the 68000 will appear before 1981.
Can enough products be thought of that could use the computing
power of the 68000 to make it worth manufacturing it? Motorola’s
hope is that the very promise of such computing power at a low cost
will make applications appear that are not even imagined today. One
thing is certain, whoever dreams up the applications will be making his
fortune if this power does become available.

DJD
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COMPUKIT UK 101

SINGLE BOARD
LOMPUTER

A.A. BEIII( B.Sc.Ph.D.

PART 2

ACERTAIN amount of the following will be considered
unnecessary by the experienced, although some points
are very important. The constructor is advised to read
through this section at least once!

You will need a good pair or wire cutters, a small screw-
driver and a soldering iron of around 15-20 Watts with a
narrow bit. The bit should ideally be new—make sure you
coat the end with solder as it first warms up or a patina of
corrosion will immediately form making soldering impossible.
Also, iron-clad bits must not be filed for cleaning them or the
anti-corrosion property is lost. The thinnest resin-cored
solder should be used.

Never try to drill any of the p.c.b. holes out, as this will
destroy the plating-through. All solder connections are made
to the bottom of the board and no i.c. pins must remain
unsoldered even if they appear to go nowhere. The board
should be protected at all times from excessive abrasion,
flexion, and contamination.

ASSEMBLY

Following the component legend very carefully, the best
sequence of construction is to start with the i.c. sockets.
Locate and push their pins carefully through the holes, taking
extreme care to prevent pins from being bent under the
socket. The socket must be pressed very firmly against the
p.c.b. while two pins are soldered down to keep it in place.

Sockets may not be supplied for the following positions:
1C67,1C68.

All i.c.s are fitted with pin 1 towards the keyboard except
for IC41 (Character Generator) whose pin 1 is towards the
RAM block. Socket polarity is normally identified and even
though i.c.s will fit either way around, put the sockets in
correctly as a reminder for the future. Do not insert the i.c.s
yet.

Insert the discrete components, except for the voltage
regulator, UHF modulator and large capacitor. The 100n
bypass capacitors should be soldered in last, to prevent a
mix up. Most of the resistors stand on end. None of the
components will tolerate overheating, especially the crystal.
Remember, once a device is soldered in place its removal
is very difficult because of the plating-through. A solder
sucker is very useful for this eventuality, but sockets are
particularly troublesome and are usually destroyed by the
operation.

KEY SWITCHES

Next insert and solder the keypad switches from top right
to bottom left. Each switch is labelled on the p.c.b. and the
switch, and with correct key-top, may be inserted carefully
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in place. Do not use undue force or heat, as the switch is
quite delicate until held in place. Operation will be impaired
if the switch pins are pushed into the thermo-plastic body.

The pins must be soldered with the switch pressed firmly
against the p.c.b. All switches except SHIFT LOCK are return
sprung, so do not make the mistake of fitting this switch
elsewhere, which will stay down when pressed once and
return on the second press. The SPACE bar and switch is
fitted last. The bar should be placed over the switch and the
white plastic locators into their holes. Carefully heat-form
the projections beneath the board to hold the bar in place.
Use the back of your soldering bit.

Before continuing, check for shorts across the key-switch
terminals and between Data and Address Buslines at IC8.

The regulator {with heat-sink), UHF modulator and large
electrolytic, may now be soldered in place. Solder flux should
be removed with methylated spirit, using an old tooth-brush.
Fully inspect the board for solder bridges or broken tracks
(a watch-maker's glass is invaluable for this task).

The power supply can be checked at this point to ensure
itdelivers five volts to each of the i.c. sockets.

Insertion of the i.c.s is a delicate process and pins are
very easily bent between the chip and the socket (often
undetectable), causing hours of fruitless searching for a bug.
Pins should be bent straight from their normal splayed out
condition and pushed bit by bit, inspecting continually, into
their sockets.

A final check of i.c. orientation should be made. If you are
not using the full complement of memory, the right-most
RAM sockets (IC31 and 1C45) must be populated first in
“vertical” pairs.

If all seems correct, connect up and switch on. Tune the
TV to the computer somewhere around channel 36, and
press both RESET keys simultaneously. D/C/W/M? should
appear. Check that SHIFT LOCK is in the down position and
pressC.

If this causes MEMORY SIZE? to appear, and pressing
RETURN a couple of times gives the start up message on
the screen, then you have a working model of what is
probably one of the most advanced computers for its price.

TROUBLESHOOTING

The troubleshooting process is best assimilated while the
reader's mind is fresh from the hardware description. There
are several categories of malfunction which may arise, and
only one or two of a very definite nature can be mentioned
here. The tools necessary for troubleshooting are an oscillo-
scope and a continuity tester. The latter may be all that is
necessary but a 'scope considerably speeds the process.
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The following assumes that you have checked the five
voit supply and all the external connections and that the
SHIFT LOCK key is in the down (locked) position.

If the following procedures are ineffective, the unit should
be returned to Comp Components, who have a standard
charge of £25 (inc. postage) for repair.

(a) UHF Modaulator Failure

This is detected by switching on and tuning the TV
through the complete range, particularly near to channel 36,
and finding no change throughout the band. (A short band
of blank screen should be detected near to channel 36.)
Check supply at modulator and connections, including
ground-to-metal case. “Scope” the video input to the
modulator—the waveform should be negative-going pulses

64us apart, with some fast spikes (positive-going) in
between. I|f this is not present, then either the UHF
modulator or its connections are faulty.
(b) No Video information At Modulator

Scoping through starts at the output of IC58 (pin 3) to
detect the 8MHz clock. Work through the counter chain
including 1C29 to check on oscillation of counters. If this is
absent, the sequential nature of the chain will aliow you to
narrow down the point of failure quite closely. The most
common fault is a solder bridge or bent i.c. pin. If this cannot
be visually detected, the continuity tester must be used to
check that all pins go to the right place and nowhere else!
A chip must be suspected of failure only as the very last
resort. Even then, try a chip from elsewhere on the board
inits place if possible.
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BASIC REFERENCE
AND DEFINITIONS

NUMERIC VARIABLES

Numeric variables may be one or two
alphanumeric characters in length, but the
first must be alphabetic. Longer variable
names are identified by the first two char-
acters only, e.g. HELLO, HE, HE123XY are
alt indistinguishable to the machine. Basic
words (such as NEW, SIN etc.) may not be
used as variable names, nor may non-
alphanumeric characters.

LEGAL ILLEGAL
{Think about
these . . .
embedded
BASIC words
etc.)

A 1B

B1 B*

B 176 TOP

TG COSQR3

EGG 182

MONDAY TUESDAY | AND2
TELETYPE 3

Spaces are irrelevant, so that the second
and third members of the "LEGAL" column
are indistinguishable. #f you are worried
about the validity of a variable, try giving
it a value in immediate mode. For instance,
type the “assignment’:

B1 3
This will be accepted whereas:
B1* =3

will not. If a variable /s accepted, try printing
it out. For instance:

1B*—7

appears to be accepted, but follow it with
PRINT 1B and the answer is far from 7.

The above applies to STRING variables
too, except that each such variable must
end with a $ sign. A1 is a numeric variable
with a floating-point value. A1% isa STRING
variable and its “value” is a string of
characters of any type including graphic
characters, and these are described later.
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Any computer language is used to formalise a
logical set of steps into a form suitable for execution
on a machine, whose understanding is limited to a
grammar composed of a few statements and variables.

The function must be broken down into input steps
calculation steps and output steps.

RANGE-AND ACCURACY

Numeric variables are allowed values
between 1073 and 10**® {approximately)
and have 6% figures of accuracy lie. 6
figures dispiayed, and one extra “guarding”}.
Strings may be from O to 255 characters
in length.

ARRAYS

Arrays are available for both types of
variable to any dimension which does not
cause an overflow. This depends upon the
range of each dimension’s subscript, and a
little experimentation is worthwhile if arrays
are to be used extensively.

STATEMENTS

The ianguage BASIC may have several
statements on the same program line {max-
imum of 71 characters). Statements on the
same line are seperated by : {colon), and
spaces may be omitted.

10 X = 13*146
20PRINT X
may be written as:
10X = 13*14.6: PRINTX

This format has the advantage of saving
memory, space and time but produces
program code which is harder to modify
and edit.

BASIC OPERATORS

{a)

(b)
{c}
(d)
(e)

(1}

(g}
{h}
(i)
(i
{k)
{1

{m)

{n}

= This is the usual minus sign and
may be used for subtraction or

negation, e.g. A =B C or
D=—E

4+ Addition

* Multiplication

/ Division

T Raise to a power (exponentia-

tion), e.g. X? is written as X43
or %/7 is written asXT{1/3)

= May be used in assignments,
A=3 B=K=+1} etc lor
optionally, LET A = 3}. It can
also be used in Boolean rela-
tionships and as follows: IF
A =3 THEN GOTO 230. This
last use of = can apply to the
next five relations:

> Greater than

< lessthan

< > or> < notequai to

<= or=<essthanorequal

>m or=2>greater than or equal

AND This Boolean operator combines
logical statements, and with the
next two may be used to form
complex logic expressions with
the value true or false.

OR

NDT
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BOOLEAN EXPRESSIONS
1 Boolean (or logical) expressions using the
. above are given a numerical value by the
BASIC. as follows: A true statement is
given the value —1, a false statement has
%+ value O. Thus:
i K=(A=3ANDA=4)
- gives K a zero value since the expression
4. (in brackets), set equal to K, is false.
i Similarly:
K=(A=(A+A)/2)

will give the value —1 or “TRUE". This is °

a numerical value and may be used as such.

Forinstance:
PRINT (A= (A + A)/2)*6
will print the number —6 on the VDU.

In addition :AND,OR, NOT may be used
in BIT manipulation mode for Boolean
’j operations of 16-bit two's- complement
numbers from —32768 to +32767.

63AND 16
—1AND S
40R2
100R10
NOTO
NOT1

i ' OPERATOR EVALUATION ORDER
. Expressions are evaluated in this order:
. Brackets first, then:
(4
(2) negation
: (3) */from left to right
(4) + — from left to right
(5) <> = from left to right
6) NOT

Two separate numbers or variables may
not stand next to each other, similarly two
operators, unless the secondis + or —

e.g. (i) A+—6 is equivalent to A-6
likewise A—+6
(ii} A*—5 = —5*A but A—*5 is jllegal
(iii) 3T2 *7 + 5/10°2 will be calculated
as follows: 3T2 = 9 first, then 9°7 =
63, 5/10 = 0.5, 0-5°2 = 1 in that
order; and, finally 83 + 1, giving 64 as

£

FENEN

L5 L

DEFINITIONS OF BASIC STATEMENTS

In the following:

V and W are numeric variables,

X, Y and Z are numeric expressions which may contain
numeric and Boolean operators or functions.

B is a Boolean expression.
I and J are truncated integers,
$ denotes a string variable.

READ DATA DATA statements
contain lists of data for READ instructions
in strict order of use.

,2, "BYE"
Each time the READ statement is executed,

with the READ variables.

RESTORE Restores the data pointer to the
start of the data list for re-use by a READ
statement.

DEF FN This is a user-defined function of
one argument used as follows:

DEFFNA (V) = 3*°V 42 defines a function
FNA (V)

e.g. W = FNA (3) gives W the value 27.
The argument may also be a numeric-valued
expression,

3 DIM is used to allocate space for arrays
.. and set all array variables to zero.
.g. DIM V (12,12, 2) allocates a 3-
imensional numeric array with first two
ubscripts from O to 12, and third from 0

; t to 2 similarly, DIM V$ (12,12, 2) allocates

a string array of the same size. Not dimen-
" sioning, causes a default to 10 for one and
two dimensional arrays. The same array

ame may not be used for arrays of different
imensions.

END Terminates program (optional). Useful
in statements such as
" IFA=3THENEND

. FOR.. .. NEXT, STEP Example: FOR

V=XTOYSTEPZ.. ..  NEXTV This
“FOR-loop” executes all program state-
ments contained between STEP Z and
NEXT v, for all values of V from X to Y
incrementing V's value by Z each time. The
program statements may include further

. "nested” FOR-loops. NEXT V may be

abbreviated to NEXT. If two FOR-loops
- are nested and each terminates at the same
- NEXT, this may be written NEXT V,W.
Example:

10FORI =1TO10STEP2

~ 20FORJ =2TO-3STEP —0.1
. 30PRINTI*J

a result. To change this order, brackets ~ 40 NEXT J,1

must be used.

Note that NEXT recalls the variables on
a "last-in-first-out” basis. Line 40 may be

., written: 40 NEXT:NEXT

Note also that omitting STEP defaults the
step valueto 1.

The FOR statement uses those values
of the expressions X, Y, and Z which are
encountered on first entering the FOR loop.
Thus X, Y, and Z may be used and changed
within the FOR loop without affecting its
operation.

GOTO | Forces execution to jump to line *
1, which may only be a positive number. E
Non integers are truncated towards zero.

GOSUB 1.. .. RETURN This causes
execution of a subroutine starting at line I,
terminating in a RETURN statement which
forces execution back to the line following
GOSUB 1. Subroutines may be nested.

IF.. .. THEN Example: IF B THEN P
P is a statement or set of program state-
ments separated by colons which will be :
executed if the expression B has a TRUE
value. Strictly speaking B is a Boolean
expression such as

A=3ANDC=5.80RT>=0}2.

This B may be any numeric expression. :
If its value is O it will be taken as FALSE. *
Although —1 is normally taken to be TRUE,
here any non zero value for B will have this |
affect.

IF A2 THEN PRINT "NON ZERO"’
will print NON ZERO whenever A%2 is
non zero.

Smilarly for:
IF B GOTO (line number)

ON | GOTO L, M, N etc. The technical
term for this statement is the “Computed |
GOTO". The line No. L, M, or N etc., |
chosen by the GOTO statement, depends
upon the value of the expression I. If | =
1 (after truncation) GOTO L is executed,
if1 =2 then Mis chosen etc.

Negative values of I give an error message,
and larger unaccommodated values of I
cause the next line after the computed
GOTO statement to be executed.

REM All characters after REM are disre- !
garded by BASIC and this space is available :
for comments (REMARKS).




! STOP Causes execution to cease at that
line and print out the line-number. The
i program may be restarted by CONT.

PRINT Example: PRINT 3 causes 3 to
" appear, as with any other number. PRINT
X will cause X'’s value or contents to be
printed, where X is any numeric, Boolean
or string variable expression.
i PRINTA = (A + A)/2
% will cause —1 to appear
. PRINT3{2+2
will cause 11 to appear.

© PRINTXS$
will cause the contents of the string variable
X$ to be printed.

. PRINT X$Y$ will cause the combined
(concatenated) contents of X$ and Y$ to

. be printed.

Try:
X$ = “WE: Y$ = “L: PRINT X$Y$
(inimmediate mode.)

Messages (literals) may be printed ver-

batim.

PRINT ‘"HELLO”’

will cause HELLO to appear. Any combi-

nation of these print command types may
. beincluded in 2 PRINT list.

Commas cause the members to be
printed in columns beginning fourteen
spaces apart. Semi-colons cause printing
in adjacent positions.

PRINT3,4;7
will give:
3 47
If a PRINT list is terminated with a
comma or semi-colon, the next print state-
ment will continue where the last termi-
nated. The cursor( m') always indicates the
next print position. '
10 PRINT 4,6,
20GOTO 30
: 30GOTO 20
i Causes
. 4 6 a
% to be output before the infinite loop is
% entered.

: PRINT with an empty (null) list causes
“ the Cursor to move to a new line.
PRINT: PRINT:PRINT
Causes three new lines.
% The cursor position is called the “Print
* Head”, and it is that screen position at
© which the next PRINT statement will begin.

SPC (1) and TAB (l) may also be included
in a print list where 1 is a positive truncated
integer expression.

SPC (1) prints | spaces, placing the print
head 1 places ahead of its former position.
TAB (1) merely moves the print head |
places without overwriting existing material.

POS (I) gives the current line position of

INPUT Allows the user to input data to a
program during its execution, and may be
started with a prompt message followed by
a semi-colon, then the variables awaiting
values.

An example of the use of the INPUT

statement:

Program listing

10 INPUT ““HELLO, TELL ME YOUR
NAME AND AGE ’; N$ A

20 PRINT “'PLEASED TO MEET
YOU'’; N$, 'SO YOU ARE"”; "“A
YEARS OLD EH?”

Program running

HELLO, TELL ME YOUR NAME AND

AGE?

User typesin:

NICK, 24 (return)

Computer:

PLEASED TO MEET YOU NICK, SO

YOU ARE 24 YEARS OLD EH?

The user could type in:

NICK (return)

24 (return)

since the computer will keep prompting
(with ??) until it has all the required infor-
mation. Care should be taken to ensure that
the data presented is of the correct type for
each of the input list members.

If too much data is presented, a message
saying EXTRA IGNORED will appear.

If RETURN is pressed on an empty piece
of data, the program returns to the com-
mand mode {a useful way of leaving a
program).

If the wrong type of data is presented, the
machine will ask the user to

REDO

the INPUT from the start.

NUMERIC FUNCTIONS
(X is any numeric or Boolean expression)

ABS(X) For X>=0ABS(X)=X

For X<OABS (X) =—X

INT (X)

Rounds X down to the near-
estinteger

INT (8.1)=8 .

INT (—3-3)=—-4

RND (X) gives a random number between
0 and 1. Each time RND is executed with
a non-zero argument, the random number
generator advances to the next number.

RND (0) will give the same number each
time unless interspersed with a RND
execution with non-zero argument.

The expression (B-A)* RND (1)+A gives
arandom number between A and B.

SGN (X) If X>0 SGN (X) =1 if X<=0 }
SGN (X) =0

SIN (X), €OS (X), TAN (X), ATN (X)
are the usual trig. functions with all angles
in radians.
SQAR (X) =square root of X

EXP (X) efXwhere e=2-71828

LOG (X) = log of X to base @

FRE (X) For any X gives the number of
unused RAM bytes. Can use PRINT FRE
(X).

TAB (1), SPC (1) and POS (I) described
in section on PRINT.

PEEK (I) Returns contents of the memory
location I (decimal).

POKE 1,J loads memory location | with J
{both decimal).

Limits:
1<=65535
J <=255

STRING FUNCTIONS:

X$ is any STRING EXPRESSION or VAR-
IABLE.

ASC (X$) This returns the ASCIl value 3
{decimal) of the first character in the string. !
ASC (""AB’")=65.

CHRS$ (1) Equals the string character having
ASCIl value l.

PRINTCHR $(65) givesA

LEFT$ (X$,1) and RIGHT$ (X$,1) Gives &
a string composed of the left-most and-
right most I characters of X$ respectively.

MID$ (X$,1,J) Gives J characters of X$, i3
starting at the Ith character. If J is omitted,
all characters from Ith to end of string are
given.

LEN (X$) Gives length of string in char- :
acters.

into the string of characters representing its
value.

STR$(—6-8)="-6-8"

and

STR$(1-3E + 29)="1-3E + 29".

VAL (X$) Gives numeric value correspond
ing to string of digits (inverse of STR$).

e.g. If X$=""4"" and Y=4, you cannot say :
that X$ + Y = 8; but can say VAL (X$) |
+Y=8in BASIC.




OPERATIONS

Any of the previous functions may act on
an X$ composed of those functions and the
operator +
X$=""HE"* + "'LLO"’
gives X$ the value “‘HELLO"".

+ performs CONCATENATION.

Thus LEFTS (““HE’’ + ""LLO"’, 3) = "HEL"
etc.

Strings may be compared to produce Boo-
lean functions—the ASCII values of their
characters are used from left to right for
the comparison.

"HELLO'" is greater than “*ABC’’ because
ASC (""H*)>ASC("'A"). In this way, a file
of string records can be sorted alphabeti-
cally.

Using the VAL {X$) and STR$(X) func-
tions, numeric strings can be converted into
numbers, acted upon by the normal rules
of algebra and converted back into strings.

INPUT OUTPUT

WAIT |, J, K Sends computer into a wait-
state until memory location 1 (decimal)
takes on a certain value dependent upon J
and K. WAIT takes the contents of location
I, exclusive OR’s it with K AND's with J
and waits until the result is non-zero (omit-
i ting K defaults it to zero). Thus any bit of
location I can be considered as providing
a flag. This could be used, for instance, with
a medium speed printer and allows fast
servicing from BASIC of I/O devices con-
nected into the system at specific memory
locations. Other examples would be for the
control of industrial equipment directly via

- USR (1) Calls machine code routines
. which may be useful due to their greater
: speed, or ability to service I/O devices
directly, occupying specific memory loca-
tions.

The USR function is called in BASIC by
a statement such as: X=USR(X) which
" causes a jump to a machine code routine
either in ROM or RAM. To access USR,
the start of the routine must be poked into
the addresses 11 and 12. Executing
X=USR(X) will automatically cause the
machine code routine, which must be ter-
minated with an RTS, to be executed. If the
machine code program is to be started in
RAM, a block must be protected against
overwriting by BASIC. This-is done by
pressing the BREAK keys and answering
MEMORY SIZE? with a number less than
the total RAM available. This restricts
BASIC to that number of bytes and leaves
the remainder (top) of memory, protected.

Note that 770 is the minimum number
allowed for memory size, and does not
allow space for any BASIC programs. Even
though only one USR function is provided,
use of POKE on address 11 and 12, before
each USR call, enables any number of
routines to be executed, one at a time,
during the running of a BASIC program. In
addition, values stored in RAM locations
may be passed back and forth between
BASIC and the machine code programs by
using PEEK and POKE.

The following provides an example of the
application of USR to clear the screen and
print up a message. Reference must be
made to the Machine Code Monitor section
(tater). The example will work on the 4K
machine.

Break should be pressed and the answer
1024 given to the question MEMORY
SIZE? This restricts the RAM space as
follows (see memory map of machine). All
addreses below are in HEX.

0000
to BASIC workspace
O3FF etc.
(1023 in decimal)

0400
(1024 in decimat) Protected for
to machine code etc.
END of RAM

This quantity of protected RAM is not
necessary for the following example, but it
illustrates the point that the user is able to
control this aspect.

The Machine Code Monitor may now be
used to load the following three blocks of
hexadecimal number pairs starting at the
address shown.

START COM-
ADDRESS MENTS
Hex: 0500 A2 OO BD This program
(1280 dec) 00 06 C9 5F stores a mes-
FO 07 9D E6 sage in the
D1 E8 18 90 VDU RAM
F2 60 (resident at
DOOO-D3FF)

DATA

The message
is stored from
0600 on-
wards  and
terminated
by 5F

Hex: 0600 43 4F 4D 50 Any set of
(1536 dec}) 65 4B 49 54 ASCIl char-
5F acter or

graphic char-

acter codes

may be
placed here
by the user
for display:
ending in 5F

Hex: 0700 A9 0085 E1 This routine
(1792dec) A8 A9 DO85 clears the
E2 A9 20 91 VDU screen.
E1 C8 CO 00
DO F9 A6 E2
EO D3 FO 06
E8 86 E2 18
90 ED 60

To return to BASIC, BREAK must be
pressed. The message D/C/W/M? should
be answered with W to conserve the above
program. The following program gives an
example using the above.

10 PRINT "“TO CLEAR SCREEN TYPE
c

20PRINT

30 PRINT “ TO DISPLAY MESSAGE
TYPEM"’

40 INPUT AS

50 IF A$="C"' THEN 100

601F A$=""M" THEN 200

70 GOTO 40

100 POKE 11,0: POKE 12,7: X=USR(X)
110GOTO0 40

200 POKE 11,0: POKE 12,5: X=USR(X)
210GOTO 40

To leave the program press RETURN
without C or M.

Note that in POKEing the address of the
machine code routine into 11 and 12 the
Hex address is split into low and high bytes
and then separately converted into decimal
and loaded into 11 and 12 respectively. If
the routine were to start at EA32 (Hex) for
example, the following holds:
low part: 32 (Hex)=50 (decimal)
high part: EA (Hex)=234 (decimal)
thus POKE 11,50 and POKE 12,234 are
used.

To write messages other than that shown
above, stored at 0600, the user may either
use the machine code monitor to write in
the Hex codes of the symbols to be dis-
played, ending in 5F; or a BASIC program
may be written to POKE the ASCI} values
of any characters typed on the keyboard -
into that area of memory using the ASC
function. Data blocks or machine code
programs may also be written directly into -
the protected RAM space using the POKE, |
READ and DATA statements. Remember
that to POKE a machine code routine into
RAM from BASIC, the 6502 operation
codes must be converted to decimal nota-
tion, unless you include a routine in your
program to perform the conversion auto-
matically.




Once the chain is oscillating, failure may then be due to
the area of the 74123 monostables IC65,1C71, 1C69—again
check through from the counting chains. HS should be
negative-going puises at 64pus separation (Horizontal sync),
and VS at 20mS (Vertical sync). Pin 9 of 1C42 should be
pure video information in short closely packed spikes.

(c) VDU OK—No Reset

if the two break keys, pressed simultaneously, do not
produce D/C/W/M? on the screen it is possible that the
6502 (I1C8), is not receiving its clock (pin 37 at 1MHz) or
its RESET (pin 40). Check both with scope.

The most likely cause, however, is almost always a simple
bridge connecting a couple of Data Bus lines or Address
Bus lines together. Check for any shorts between the pins
of IC8.

All the Data and Address lines should be oscillating and
should all be affected by pressing the two break keys. If not,
check the relevant lines through from start to finish for
shorts and lack of continuity.

If D/C/W/M? appears but pressing C has no effect, you
have almost certainly failed to lock the SHIFT LOCK in the
“down’’ position; this must be checked every time a fault
condition arises. If this is not the answer, check that none
of the keyboard switches are permanently shorted and check
that the C key is working electrically. RO—R7 on the keyboard
should be receiving a square-wave signal.

(d) Cassette Interface Not Receiving

The scope may be used to ensure that a sine-wave is
present at the capacitor C10 and a square wave at pin 10
of 1C69. The waveforms described for the cassette interface
may then be checked through. The ACIA should be checked
for clock information.

(e) Transmitting

Checking this side is confined to looking for a signal at
the MIC and AUX outputs and then working back through
the system.
(f) Adjustments To The VDU

A certain amount of adjustment of picture density is
possible on R58 if required for contrast. Adjustment of the
time-constant of IC71 by capacitor C48 and resistor R67
will move the picture up or down.

INITIALUSE OF THE MACHINE

Check that the SHIFT LOCK key is in the “down” position.
This should always form the first check if the computer
seems inoperative at any time.

The two RESET keys should be pressed simultaneously
so that the following will appear in the lower left hand corner

of the screen:
D/C/W/Mm?

This is a question requiring the user to reply via the
keyboard with one of the four letters requested.

D is for disc operation and is not covered here. Now
press M. This is for the machine code monitor, and six
characters will appear near the middle of the screen—four
for address and two for data (both in HEX).

This is explained in a later section and the user should
now press the two RESET keys again to restore D/C/W/M?

Keys C and W are for COLD START and WARM START
respectively and have the following meanings. If a program
has been written and stored and is, say, in the operation of
being executed; the user may RESET at any time. D/C/W/M?
appears and pressing W {warm start) will revert the machine
to its BASIC function without clearing its memory. Key C
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Fig. 2.3. Cassette _Interface. 7400 series devices are LS types. Printed circuit “’patch-panels’’ have W numbers. The ACIA
signals 02 and R/W go to expansion socket pins 31 and 32 respectively
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Fig. 2.4. The 6502 microprocessor and expansion socket J1.
When pressed simultaneously, the BREAK keys reset the
processor

restarts the computer “from the top”” and should now be
pressed-by the reader following this text. The words:
MEMORY SIZE?
should have appeared. If not, check shift lock. If there is no
success, switch off and check the p.c.b. very thoroughly,
especially around the ROMS. Typing any number after
MEMORY SIZE? defines the number of bytes which may
be used by BASIC from the start of RAM. The rest of the
RAM is thus protected from being overwritten, and may be
used to store data and machine-code blocks—accessible by
PEEK, POKE, and the USR function defined later. Pressing
RETURN, “defaults” to the full memory for BASIC—this is
jargon for saying that the computer automatically assumes
you would have typed a number of bytes equal to the total
memory available. From now on, the computer will not look
at any information until you press RETURN. This gives you
time to change your mind about things and delete unwanted
entries before the computer acts on them. The words:
TERMINALWIDTH?

should have appeared now, and you are being asked to
supply the number of characters across the screen to be
printed before each new line starts.

Pressing RETURN defaults to 48, but not all of these
characters would appear on a normal T.V. screen. Try typing
46 followed by return, this will fit comfortably on most T.V.s.
At this point, the COMPUKIT does a complete scan of its
RANDOM ACCESS MEMORY to determine how many bytes
are free for writing in BASIC. This inbuilt memory test can
be used to determine whether the memory chips are working
correctly, i.e. 3324 bytes should be free in the 4K system
and 7423 in the 8K system. The latter is given by the
message:

7423 BYTES FREE
followed by:
COMPUKIT UK101
Personal Computer
8K BASIC Copyright 1979
oK
48
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70163
CLR 2
L R36 BMHz R3s
ET
oatécy 470
LB [ +5Y
13 IC29
QBf~=C2 s] 7493
achZc3 5
5 .00 L ¢ . 5
- n
A
~ IC58 7400 cik Lt
+5V 1C60 |1
10| 74763 »
Ty CLR CLKP> Lso | P
Hee o8
s oapiecs
s asf3-cs
=l acZ-cr
880 o oofcs
5
” IC61
s\l 10| 74183
TR CLRPZ
e LD
I—3 A oafi—co
‘g QB Lcw
& 3 acf2_cn .
J D ¢p Qo -1-1—012 3V
75
24
R33 R34
+5v IC130 10k CcB 15 k c7
- 1 74163 100n 1000p
IR CLKRZ
der B
3 14 15 14 7 6
34n oaci3 T . 8
15 scre »_ Co——f A
NLT P L 7 alevE 0 o S
5
c _ B
% 3 IC65 " IC65
70123 75123
T3¥ +5V ’
—
[ RE2
47 1

Fig. 2.5. System Clocks

Well done!l—you are now ready to start programming a
powerful and versatile personal computer. With a little study
of BASIC you will be able to persuade it to perform almost
any activity for which you are able to write down a logical
set of steps.

The "B’ character is a CURSOR which tells you where on
the screen your next keyboard entry will appear—try it/

The program:

10 PRINT "HELLO"”’

20 X=3-6%4-8

30 PRINT "X="";X
contains three program lines and three program statements.
The first (iabelled 10) commands the VDU to display the
word HELLO. The second to calculate a value for X, and
the third to print it.

The program may be run by pressing RUN {followed by
RETURN as always). Try it!

The central point about File Mode is that the program is
retained after execution, plus all the variable values—try
typing:

PRINT X (RETURN)
inimmediate mode, and then RUN again.

NEXT MONTH: Error codes, program recording/playback,
and using the machine in BASIC, plus remaining circuit
diagrams.
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QUARTZ LCD \(SOLAR QUARTZ |[ QUARTZLCD,,, |{ QUARTZLCD
5 Function LCD 5 Function 11 Function ¢HrRono || ALARM 7 Function

6 digit, 11 functions.
Hours, mins., secs., day,
date, day of week.
1/100th, 1/10th, secs.,
10X secs., mins.,

Split and lap modes.
Back-light, auto calendar.
§ Only 8mm thick.
Stainless steel bracelet

Hours, mins., secs,.
month, date, day.

6 digits, 3 flags plus
continuous display
of day and date or
seconds. Back-light
Only 9mm thick.

Genuine solar panel
with battery back-up.
Hours, mins., secs., day,
date. Fully adjustable
bracelet. Back-light.
Only 7mm thick.

£8.65

Hours, mins, secs.,
month, date, auto
calender, back-tight,
quality metal
bracelet.

£6.65

and back.
Guaranteed same Adjustable bracelet. £1 2'65
day despatch. Guaranteed same day % Metac Price ﬁ i
Very slim, only despatch.
6mm thick. £1 065 Thousands sold! Guaranteed same day dispatch.
L L M2 LGuarameed same day despatch. M3 L M4

(MULTI ALARM ____ )(FRONT-BUTTON  )(SOLAR QUARTZ LCD)(ALARM CHRONO |

6 Digits 10 Alarm Chrono 2:1'0"09'39" with with 9 world
ti Dual Time arm i

Functions 8 gigits,  flags. m Dual Time Zone .t:?\:;:snes

Constant display of FaCI I |ty * 6 basic functions.
hours and mins., plus 6 digits, 5 flags * 8 further time zones.
optional seconds or 22 func'tions.g d * Count-down alarm.

* Hours, mins., secs.
* Months, date, day.
* Basic alarm.

date display. 5 -
» Memory date a_Iarm. AM/PM indication, month, date. Solar panel with ztgo.;;wact:h to 12 hours
*Timer alarm with dual. Continuous display of day. zat!er_v ?u“k'.“p' in 1/10 sec. steps.
basic functions. - 3

-
Time and 10 country Stop-watch to 12 hours Stop-watch to 12 hours * Split and timing modes.

zone. 59-_9 secs., in_1/}0 second steps. A * Alarm
* Back-light. gplltl ;{nd lap timing modes. f: 'pgss”s" LIVAN *9 mm thick.
* 8mm thick. i spit and lap timing modes. e
£18.65 sackclght Fulysdusatie  £22 66 | | oo rores, o 1o £27.95 T
L M5 \Guaranteed same day dispatch 6 LFuIIy adjustable bracelet. M7 L .
( - N _ Nl - N N
SOLAR QUARTZ LCD| | SEIKO Alarm Chrono ||SEIKO MEMORY SEIKO-STYLE
Chronograph LCD, hours, mins., BANK Dual time-alarm

Powered from solar

panel with battery back-up.
6 digit, 11 functions.
Hours, mins., secs., day,

secs., day of week,
month, day and date,
24 hour Alarm, 12

Chronograph

Calendar watch M354
Hours, mins., secs.
Month, day, date in

Mineral glass

date, day of week. hour chronograph, 12 or 24 hour format f;
ace.

1/100th, 1/1pth, secs., 1/10}h Secs., anfl y all indicated continuously. | Battery hatch
15 o|>§ secs., mins. lap time. Back light, | Monthly calendar display for DIY batte
Bz‘:iaﬁngdhltaz‘:::des. stainless steel, month, year and all dates replacement v

| 3 HAR ! for any selected month overt] =
calendar. Only 8mm A D_L EX glass BO year period. 0 Top quality finish
tsh‘-acil:‘.less ste0! bracelet List Price £130.00 Memory bank function. with fully
andback, e METAC PRICE Any desited dates up t0 11 adjustable bracelet.
Adiustabie — can be stored in advanced.

. ) 2 year battery life.

Metac Price £1 05' oo Water resistant. £3 5 .00

£1 2'65 List Price ‘ i 2
L d same day d h. Mg L M10 LMstacfl:::(: £105 M11 L M12

. TiANIMEX (HANIMEX portable ){ QUARTZ LCD ) er breakthroug
Electronic LCD clock radio Ladies 5 Function ey :

£18.
LED Alarm Clock i Only 25 x 20mm and ks

o 6mm thick.
PSS : “Il 5 function. Hours,
. ’ — mins., secs., day, date
* Time set & alarm controls. and back light and
* Snooze & sleep controls. auto calendar. .
i Vakeltolmusiclora st Elegant metal OUTSTANDING FEATURES
. AM/PM indicator. . bracelet in silver or * DUAL TIME, Local time always vis-
* Battery operated. No plug required. gold. ible and you can set and recall any
Receives all standard AM radio State preference. other time zone (such as GMT). Also
broadcasts. ) has a light for night viewing.
* Drawstring carrying case included. £9.95 * CALENDAR FUNCTIONS include
» f g A
- Back-light, £17.95]| cueranteed same day the date and day in each time zone.
Features and Specification Batteries supplied free. ’ despatch * CHRONOGRAPH/STOPWATCH
Hour/minute display Large LED display with L * Quartz crystal controlled. M 1 4 ) M 1 5 displays up to 12 hours, 69 minutes,
p m and alarm on indicator 24 Hours alarm w th 59
on/off control. Display flashing for power loss and 59.9 seconds. i
indication. Repeatable 9-minute snooze Display w *On command, stopwatch display
bright/dim modes control Size § 15" x 393" x HOW TO ORDER freezes to show intermediate
236" (131mm x 11mm x 60mm} Payment can be made by sending cheque, postal order, Barclay, Access or American Express card i : :
Weight 143 Ibs (0 65 kg} AC power 220V. numbers. Write your name, address and the order details clearly, enclose 30p for post and packing (SPI:.t/Iap)t Al Cvavhl|el sm?‘;v:‘":h
or the amount stated. We do not wait to clear your cheque before sending the goods so this will continues A O run. - n also switch to
£9.65 Thousands sold! not delay detivery. Ail products carry 1 year guaranteee and full money back 10 day reassurance, and from timekeeping an.d S'OD}”‘“Ch
. Battery fitting service is avarlable at our shops. All prices include VAT. modes without affecting either’s
Mains operated. = operation.
rade enquiries: Send for a complete list of trade prices — minimum order value £100. ~ . L.
Guaranteed same Telephone Orders: Credit card customers can telephone orders direct to Daventry or Edgware Rd , ALARM can b,e set to anytlme_ within
24 hour phone service at both shops: 01-723 4753 03272-76545. a 24 hour period. At the designated

day despatch.

X M13

time, a pleasant, but effective buzzer
CALLERSWELCOME sounds to remind or awaken youl

Shops open 9.30 - 6.00.4 | Guaranteed same day dispatch. M16

2

7
North & Midlands South of England
67 High Street, DAVENTRY 327 Edgware Road
ELECTRONICS Northamptonshire LONDON W.2
Telephone: 03272 76545 Telephone: (01) 723 4753
& TIME CENTRES
- -/

Practical Electronics  September 1979 49




50

Now, the complete MK 14 micro-computer

system from Science of Cambridge

VDU MODULE. £33.75
(£26.85 without character generator) inc. p & p.
Display up to 2K memory (16 lines x 32
chars. with character generator; or 4096
spot positions in graphics mode) on UHF
domestic TV. Eurocard-sized module includes
UHF modulator, runs on single 5 Vsupply.
Comoplete ascii upper-case character set can be
mixed with graphics.

PROM PROGRAMMER.

£11.85inc.p &p.

Use to transfer your own program developed
and debugged on the MK 14 RAM to

s T PROM (74S571) to replace SC10S

---- ) monitor for special applications, e.g.

model railway control. Software allows

editing and verifying.

POWER SUPPLY. £6.10inc. p & p.
Delivers 8 V at 600 mA from 220/240 V mains —
sufficient to drive all modules shown here

simultaneously. Sealed plastic case, BS-approved.

s
CASSETTE INTERFACE MODULE.
£7.25,inc.p&p.

Store and retrieve programs on any cassette
recorder. Use for serial transmission down
single line atup to 110 baud (teletype speed),
e.g. over telephone line, and to communicate
between two or more MK 14s.

MK 14 MICROCOMPUTERKIT
£46.55inc.p &p.
Widely-reviewed microcomputer kit with
hexadecimal keyboard, display, 8 x 512-byte
PROM, 256-byte RAM, and optional
16-lines I/0 plus further 128 bytes of RAM.

Supplied with free manual to cover To order, complete coupon and post to Science of Cambridge for DELIVERY WITHIN
operations of all types - from games to 14 DAYS. Return as received within 14 days for full money refund if not completely satisfied.
basic maths to electronics design. Manual — T — T — — T — — — S — — — _I
contains programs plus instructions for I To: Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CBZ 1SN, PE9

creating valuable personal programs. Also

asuperb education and training aid - an Please send me:

Address {pleasc print}

ideal introduction to computer technology. I OMK 14 standard kit @ £46.55. O Cassette interface module @ £7.25. I
Designed for fast, easy assembly; supplied I O ExtraRAM @ £4.14 perpair. OPROM programmer @ £11.85. I

with step-by-step instructions. ORAMI/O device @ £8.97. OPowersupply @ £6.10.
I D VDU module including character O Full technical details of the MK 14 I

5 generator @ £33.75. System, with order form.
ﬂ O VDU module without character All prices include p and p. I

generator @ £26.85,

C . I I'enclose cheque/MO/POfor, . (toral). l
al l lbrldge Ltd H Name I

6 Kings Parade, Cambridge, CAMBS., CB2 ISN.
Tel: 0223 311488.

I Delivery within 14 days.
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The external input module has been a
synthesiser feature for some time, its orig-
inal purpose being to process electric guitar
signals. The external input is converted into
two output signals—amplified voltage and
a pulse to trigger voltage controlled filters
and amplifiers. indeed, synthesiser tech-
niques are now used in electronic musical
instruments to the extent that it is becoming
difficult to know whether the instrument is
piano, organ or synthesiser; practically any
audio signal can be processed.

SYNTH DRUMS

Pick-ups have long been used to amplify
acoustic instruments, including the side-
man’s kit. By today’s standards, a ‘bug’
could be used to feed drum signals into a
synthesiser it would seem, but synthesised
drums do not operate on this principle
totally.

Drummers have used practice pads for
years, allowing them to perfect their flam
paradiddles relatively quietly! The pad con-
sists of a disc of rubber mounted on a
wooden base: using sticks, the bounce
obtained is similar to that from a plastic or
skin drum head. Synthesised drums (Synare
3, for example) use a sponge rubber head,
while others use plastic heads. The actual
sound produced by beating the head is
immaterial as a trigger pulse is the sole end
product. Underneath the head is some form
of pick-up which provides the pulse, after
which the drum sound is produced entirely
by electronic means. Most of these drums
are of fairly small diameter, perhaps 8in or
so, and the drummer finds them similar in
feel to his old practice pad.

The synth controls have the usual familiar
functions—Oscillator Tune, White Noise,
Filter, etc. The latter may have facilities for
resonance, decay and sweep. Some synth
drums are touch sensitive with pitch rising
the harder the head is struck. Sweep is an
effect that allows a pitch alteration for the
duration of the drum sound. )

Synare 3 (shown) is a self contained
drum shaped rather like a flying saucer with
contro! knobs round its periphery. The Syn-
drum is a considerably more expensive kit
(priced at over £1,000, though few are
available in the U.K, as yet). The kit com-
prises four drums, synthesiser controi panel
and dual function foot pedal, and the stands
are not included in the basic price. The
pedal allows pitch-bending in both direc-
tions and also control over sustain. The
synthesiser has four channels and so can
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be used for stereo panning. The drummer
can select volume, sustain, noise, vibrato
and choose his waveform.

Certain units cater for microphone trig-
gering, so that a tape recording of the unit
can be used to double up sound effects.
Headphone facilities are usual and are of
course vital as this new synthesiser field
demands even greater attention to levels.
No doubt these drum units will be used in
recording studios for the most part and only
by those groups wealthy enough to afford
them as yet.

One wonders if the drummer will become
so immersed in setting the faders that good
rhythmic drumming will suffer? There could
be a serious application for synthesised
drums as anyone who has tried to retune
a set of timpani during a concert ready for
a key change will appreciate.

VOCODER

Another synthesiser has appeared, based
on the external input module: the Vocoder
is designed to process the most variable
sound of all—the human voice. Years ago
we had ‘Sparkie’ and ring modulators but
the Korg Vocoder allows the voice to be
altered in pitch, tone, vibrato and even
choral effects are obtainable.

Herbie Hancock has been one of the first
musicians to complete albums with the
Vocoder in use. He is a keyboard musician
and, by his own admission, not really a
vocalist. It appears that Stevie Wonder
managed to interest him in the choral
facility, so he started to work with a
Sennheiser Vocoder. After a great dea! of
effort on the ancillary equipment to get
exactly what he wanted, ‘Sunlight’ and
‘Feets Dont Fail Me Now’ were recorded.

Now that the synthesiser seems to have
taken over drums and voice, what next? |
expect there are plenty of other ideas in the
pipeline and yet to emerge. *

RHYTHM UNIT

A reader with a Practical Electronics’
Rhythm Unit (Jan./Feb. ‘78) recently asked
for help because his Leslie 145 controls
seemed to be upsetting the rhythm patterns.
Switching from ‘Fast’ to ‘Chorale’ was
inserting a spike in the a.c. supply which
reset the downbeat.

In this design, the system earth is isolated
from mains earth and casework. The fault
was cured by connecting a 0-22p polyradial
between casework and system earth. He
had also found that certain of the sinusoidal
oscitlators {which produce Bass Drum, Bon-
gos and Ciaves) produced sounds nearer to
clicks than tuned pitches. Although this
could depend on the condition of the
CD4011 used, correct operation can be
achieved by an extra capacitor; an 0-033p
should be connected between the input of
each inverter and system earth, the 470k
preset' being trimmed as described in the
text.

Some rhythm units feature touch
switches, but they do not appear to me to
be very useful anyway as you need both
hands for the keyboards. Similarly, an auto-
start system can only be used when the
melody starts on the downbeat. So, revert-
ing to the P.E, design, it is best to use the
‘Remote Start’ connected to a switch on
the side of the swell pedal. | would also
suggest calibration of the speed control as
an essential towards professional-sounding
results. This saves unnecessary trials
between pieces being played—the height
of musical bad manners in company!

CHIPS

The microprocessor is being found new
applications every day and | believe it will
be used increasingly in the electronic music
field in future. It can already be used to
play tunes, or as a sequencer, but | hope
it will never replace the live musician. Its
probable future role is to control the systems
of the instruments ,we know today. Even
though we have reached the point where
a small i.c. can achieve what a dozen
12AU7 valves—backed up by a hefty power
supply—were doing some three decades
ago, there is still the possibility of com-
pacting circuitry further.

The combination, coupler and stop con-
trols of a large organ is a field open to the
microprocessor. Stored waveform systems
are in use already (in the Allen Computer
Organs) and can be read at any speed. Tone
generators could veer away from the con-
ventional bistable or free phase oscillator
to use the chip’s facilities in this respect.

Polyphonic synthesisers are complex and
costly instruments at present. Each key-
board note either has its own chain of
oscillator, filter and VCA, or groups of notes
are provided with this chain of modules and
the keyboard is scanned to select the
appropriate connections. The synthesiser's
popularity is ever-increasing and, because
every player aspires to a polyphonic instru-
ment, this role for the microprocessor looks
most likely to capture the imagination of
the development engineer. Indeed, a fortune
awaits the company that can come up with
a reasonably priced polyphonic synthesiser.
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.L.F. Signals and the

MAGNETOSPHERE

C.R.FRANCIS ssc.

An insight into the structure of the magnetosphere, including magnetic storms, and the
various types of naturally occurring v.1.f. signals originating from it which can be received.
Next month we will publish a project describing a receiver for the reception of v.1.f signals.

T_HE EARTH behaves as if it has a bar magnet at its core. Many
of us were taught this at school, and probably had visions of
magnetic field lines disappearing off to infinity. In the last few
decades, however, our understanding of the geometery of the
geomagnetic field has undergone a profound change. It will
probably be more illuminating to present the current view as the
outcorae of the historical progression of ideas on the subject.

EARLY WORK

The carliest reliable reference to the Earth's magnetic field is
by the eleventh century Chinese encyclopaedist Shon-Kua, who
described the directional properties of a magnet. Chinese
mythology, however, puts the discovery 4,500 years age, in
about 2600 BC. It was not until the late sixteenth century
though that the properties of magnets were compared to the
magnetism of the Earth. In 1600 William Gilbert, who was a
physician at the court of Elizabeth I, published a book called De
magnete, magneticisque corporibus, et de magno magnete teliure
physiologia nova, in which he described experiments he had per-
formed, modelling the Earth and its magnetic field by the use of
a sphere of lodestone.

There the matter rested until 1722, when the instrument-
maker George Graham discovered that the angle between true
north and magnetic north (the declination), which was known to
change in a uniform way, showed irregular, non-uniform varia-

52

tions. Then in 1741 Celsius and Hiorter noticed that these varia-
tions coincided with the appearance of the aurcra borealis, or
Northern Lights. By the second half of the nineteenth century it
was widely accepted that these fluctuations, which have become
known as magnetic storms, were related to the solar cycle which
had been discovered by Schwabe and reported in 1843. This
solar cycle was an 1 1-year periodicity in the number of sunspots

_ visible on the face of the sun; there is also a progression during

the cycle of the mean latitude of the spots on the sun’s globe.

With a link established between magnetic storms and solar
activity it was not long before Balfour Stewart, in 1882,
suggested that the magnetic variations were due to currents
flowing externally to the Earth, in an electrified layer of the
atmosphere. He proposed that the air could be rendered con-
ducting by solar action. This suggestion seems to have been
forgotten untit 1901, when Marconi made his famous trans-
atlantic transmission.

In order to explain the reception of the signals around the
curve of the Earth, an electrified layer of the atmosphere was
again proposed, independently, by Kennelly writing in Electrical
World and Engineer, and Heaviside in an article on Telegraphy
in Encyelopaedia Britannica, both in 1902. Doubts were still
expressed about the existence of such a layer however; it was
thought that diffraction might work differently at radio
frequencies.
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IONOSPHERE

In 1925 however, Appleton and Barnett demonstrated con-
clusively that signals could be bounced from a layer in the
atmosphere, by sending and receiving signals in a vertical direc-
tion. Appleton went on to introduce the present nomenclature
for the several layers that go together to make up the
ionosphere: the D-, E- and F- layers. The term ionosphere itself,
however, was introduced later by Watson-Watt as a collective
name for all the layers.

Another of the founders of the modern school of thought on
the ionosphere was Sydney Chapman, who was able, in 1931, to
show how the ionised layers came to be formed by the action of
solar radiation on the atmosphere. In the same year Chapman
published a paper with his research student, Vincent Ferraro,
which made the first move away from the traditional view of the
dipole nature of the Earth’s magnetic field. They proposed that
during periods of high solar activity streams of ions would leave
the sun and impinge on the geomagnetic field, causing distor-
tions in the field, to the extent of confining it to a cavity in the
ion stream. These distortions would be perceived on the ground
as the magnetic storm.

MORE RECENTLY

The modern view of the configuration of the geomagnetic
field really began to emerge, however, with E. N. Parker’s
rehlisation, in 1957, that a stream of matter was constantly flow-
ing out from the sun in all directions, in the form of a “wind™ of
plasma, Now a plasma is a homogeneous mixture of neutral gas
molecules, free electrons and ions, and is sometimes regarded as
a fourth state of matter since it has properties quite different
from the other three. In the case of the solar wind the plasma is
virtually all ionised, and this is also true for the plasma trapped
around the Earth which we shall come to later, with the excep-
tion of the ionosphere which has a large proportion of neutral
gas molecules.

The difference between a plasma and a gas is particularly
marked in its interaction with a magnetic field. Hannés Alfvén
had shown, in 1950, that magnetic field lines will behave as if
they are “frozen-into™ the plasma, when the kinetic energy den-
sity of the plasma is much greater than the magnetic energy den-
sity of the field. Where the plasma moves, the magnetic field is
dragged along too. The condition is satisfied in the solar wind,
and it thus carries the sun’s magnetic field with it.

plasmasphera

Fig. 1. A section
through the magneto-
sphere in the noon-
midnight plane, showing
its structure. The tilkt
of the Earth's axia
iz slightly exaggerated,

A plasma is a good conductor of electrical currents along the
direction of the magnetic field; electrons move freely along field
lines by spiralling around them, but they have difficulty in mov-
ing across the lines. When the highly conducting solar wind
encounters the geomagnetic field, currents are induced in the
plasma, modifying the geomagnetic field, which then interacts
with these currents to cause a change of direction of the wind.

The result of this rather complex set of interactions is that the
solar wind is made to flow around a region surrcunding the
Earth which has become known as the magnetosphere. The dis-
torted geomagnetic field is confined to this region, within a sharp
boundary called the magnetopause (where the kinetic pressure of
the solar wind is equal to the magnetic pressure of the modified
geomagnetic field inside).

This sounds fairly complicated, but the process can be
visualised as a fluid flowing against a flexible bag into which it
cannot pénetrate. The bag will take up much the same shape as
the magnetopause; this shape can be seen in Fig. 1, which shows
a cross-section of the magnetosphere as a whole. The region
near the Earth is shown in more detail in Fig. 2.

The presence, in Fig. 1, of the feature labelled as the bow-
shock-can be explained using our bag anology; when the relative
speed between the fluid and the bag is supersonic just such a
detached shock-wave is set up. The solar wind is supersonic in
rather a special sense; its density is too low to support normal
sound waves and the waves concerned here are called
magnetosonic, or Alfvén waves. They may be conveniently pic-
tured as a vibration of the magnetic field lines, as if they had
been plucked.

RADIATION BELTS

The space within' the magnetopause may be divided into a
number of regions according to the properties of the magnetic
field, energetic particles and plasma within them; they are shown
in Figs. 1 and 2. Among the first discoveries of the satellite era
was a belt of trapped energetic particles extending from just
above the ionosphete to a distance of about ten Earth-radii in
the equatorial plane; the radiation belts discovered by van Allen
and his colleagues in 1958.-

To understand how charged particles can be trapped we must
look at the way they move in a magnetic field. They spiral
around the field lines, but where the magnetic field gets stronger
so that the field lines move closer together, the pitch of the spiral

magnetopause plasmasheet
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quroral oval

lonosphere

Fig. 2. The region around the Earth, showing
the structure in the radiation belts. Also
notica the auroral oval; this Is the zona
around the poles where the aurorae are seen

decreases. This is shown in Fig. 3. When the particle reaches the
point where the pitch has decreased to zero, it begins to spiral
out again to weaker parts of the field. This may be extended to
the case of the Earth’s magnetic field, as shown in Fig. 4,

Electrons bounce from one hemisphere to the other in about a
second or so. The energetic protons and electrons constitute a
hazard to space flight in the regions they occupy, though not
such a serious one as it was at first imagined. The electrons are
more of a problem than the protons, since although they have
lower energies (extending to a few MeV, while the proton
energics extend to hundreds of MeV) the flux intensities are far
higher.

Manned orbital flights tend to be at altitudes less than about
500km; within the upper ionosphere really, and well below the
radiation belts. The danger is more severe for unmanned
spacecraft which are often in higher orbits and are normally in
space for much longer periods. The effects of radiation are
cumulative and for long endurance spacecraft consideration has
to be given to protecting sensitive electronic components (par-
ticularly CMOS devices).

PLASMA REGIMES

The radiation belts lie partially within a region of plasma,
known as the plasmasphere, which is really an extension of the
outer atmosphere. Whilst the trapped radiation of the van Allen
belts may be considered “hot”, in the sense that the particle
energies are high, the plasma within the plasmasphere is “cold”;
typical energies are fractions of an eV. The plasma density in the
plasmasphere is considerably higher than elsewhere in the
magnetosphere, being of the order of 100—1,000 particles/cm? at
the outer edge.

The edge, known as the plasmapause, is quite well defined;
the density drops off by a factor of 10—100 within a few hundred
km. This plasma co-rotates with the Earth, and this is the reason
for the discontinuity in density, since beyond the plasmapause
the plasma tries to co-rotate, but when it approaches the dusk
sector high above the sunset terminator on the Earth, it is con-
vected away by electric fields. It cannot therefore attain the den-
sity of the plasma in the co-rotation region. The plasmapause
was first detected by means of ion-traps aboard the Russian
Lunik probes, and later confirmed by Carpenter, in 1963, by
means of observations carried out from the surface of the Earth.
He did this by analysing natural electromagnetic signals in the
v.l.f. band, known as whistlers, which we will come to later.
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Fig. 3. The apiral path of a chargad particle in a non-uniform
mapgnetic field, showing how it may be reflected by a strong
field

Fig. 4. Tha motion of charged particlas trapped in the radia-
tion belts 0

The third plasma regime is the “warm” plasma located in the
plasmasheet; this does not co-rotate but remains fixed with
respect to the sun in the magnetotall. It is, at present, unknown
what happens at the far end of the magnetotail: we de not know
whether the magnetosphere is open or closed. The closed case
can be visualised easily as a tapering-off of the magnetotail, so
that all the field lines leaving the Earth eventually return. Such a
closed end to the magnetosphere would have to be at a great dis-
tance; it is known to extend beyond the orbit of the moon, at
about 60 Earth-radii, and may stretch out to a distance of up to
1,000 Earth-radii. If the magnetosphere is open, then the
geomagnetic field will be linked to the interplanetary magnetic
field, carried by the solar wind.
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MAGNETIC STORMS AND SUBSTORMS

We have already seen how magnetic storms were discovered
by George Graham in 1722. Since that time, particularly in re-
cent years with the availability of observations made by satellite,
our understanding of these events has increased enormously. A
magnetic storm is noticed on the ground as a change in the
Earth’s magnetic field, which can be recorded by means of an
instrument cailed a magnetometer. This measures three quan-
tities of the geomagnetic field; the field strength in both vertical
and horizontal directions, and the declination. The magnitude of
the changes depend on the location of the magnetometer; in the
auroral regions the variations may be as much as one part in
100, while nearer the equator the fluctuations become smaller.

There are many geophysical observatories equipped with
magnetometers situated all over the Earth, often arranged into
chains of stations, say along a north-south meridian. An exam-
ple of the variation in the horizontal compenent during a typical
=agnetic disturbance is shown in Fig. 5.

!

magnetic field

Fig. 5. The change is the Earth’s magnetic strength

fisld during a magnetic storm. The time
scale is a few days, and the variations ara
up to about one part in 100

The field is initially steady, and the first sign of activity is the
sudden storm commencement, labelled SSC. This is a sudden
increase in field strength, and is caused directly by disturbances
on the sun. Solar disturbances cause local increases in the solar
wind density and velocity; it becomes gusty, and compresses the
geomagnetic field. The resulting increased, but fairly steady,
field strength at the ground is called the initial phase of the
storm.

During the quiet intervals between storms energy is stored in
the magnetosphere. It is not known exactly how this is done, but
the encrgy source must be the solar wind. The release of this
energy constitutes the main phase of the storm; a current builds
up in the radiation belt in the form of a ring around the equator.
This is called the equatorial ring current and its magnetic field.
which is in the opposite sense to the geomagnetic field. causes
the decreases in field strength of the main phase. The ring
current then decays over a period of one or two days, and the
magnetic field slowly returns to its pre-storm level; this is called
the recovery phase.

It is thus clear that the source of the magnetic fluctuations lies
in currents flowing externally to the Earth, as Balfour Stewart
had suggested. In addition to the ring current there is another
current system called the aurcral electrojet, which flows in the
ionosphere at auroral latitudes. The development of these
current systems can be traced in detail from a study of
magnetometer records.

The charged particles which form the ring current appear to
come from the magnetotail; the plasmasheet becomes thinner,
and plasmasheet particles are accelerated up the tail towards the
Earth. Some of these particles, following the field lines, enter the
upper atmosphere at high latitudes, causing the aurorae. The
aurorae are principally located on the side of the Earth facing
down the tail; local midnight on the surface, but they do extend
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around the nightside of the Earth, particularly the evening side
rather than the morning side.

It should be emphasised that our knowledge of some aspects
of the magnetic storm is rather speculative at present. This is a
consequence of the difficulties involved in making systematic
observations in the vast volume of the magnetosphere
simultaneously; one can never tell whether measurements made
from a satellite moving along its orbit represent spatial or tem-
poral variations.

Large magnetic storms can have a significant effect on every-
day life. The changing magnetic field leads to voltages being
developed in conductors. During construction of the trans-
Alaskan oil pipeline attention had to be paid to this point, since
it runs approximately north-south through the auroral zone, and
large electrical currents could have been induced in it. The major
magnetic storm of recent years, in August 1972, led to many
electrical power failures in the United States, due to overloading
of the distribution system.

inifial recovery
phase phase
- -—

main  phase

hime —

V.L.F. EMISSIONS

The interaction between the plasma surrounding the Earth
and radio signals in the ellf. and v.Lf. bands (300Hz—3kHz and
3kHz-30kHz respectively) leads to a very interesting set of
phenomena.

The v.L.f. band is used for navigational and communication
purposes: its low frequencies are able to penetrate sea-water to
considerable depths, so the band has mainly been exploited for
submarine applications, though aircraft are now starting to use
v.L.f. navigation systems. The advantage here is that v.Lf. signals
have a very long range, so that relatively few transmitters are
required. At the frequencies and wavelengths involved propaga-
tion is really in a waveguide mode in the cavity between the
Earth and the ionosphere, rather than as conventional radio-
waves.

Much more interesting than the man-made transmitters
however are naturally-occurring signals. A major source of
these is lightning; the electrical discharge during a lightning
stroke gives rise to a broadband emission which we see as a flash
of light, may hear as a crackle on the radio and which is also
strong in the v.lf. band. A particularly intense lightning dis-
charge may propagate cnormous distances in the Earth-
ionosphere waveguide, easily travelling halfway around the
world.

Now this waveguide is a dispersive medium {so that higher
frequency components travel faster than the lower frequency
ones) and what started out as a sharp puise will eventually be
transformed into a rapidly falling tone. The duration of one of
these tones is typically about a tenth of a second, most of this
being a fairly low frequency “tail” at about 2-3kHz, just above
the Earth-ionosphere waveguide cutofl frequency. Such a signal
is known as a tweek; a name by which they are easily recognised
when they are amplified and fed to a loudspeaker.
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WHISTLERS

Lightning is also responsible for a longer duration and much
better known type of signal called the whistler, and again disper-
sion of the pulse is important. A whistler occurs when energy
from a lightning stroke leaks through the ionosphere into the
magnetosphere. In this frequency band, interactions with the
plasma cause electromagnetic waves to be weakly guided along
the magnetic field lines. Under certain conditions, however, con-
centrations (or depletions) of electrons may exist along a field
line; this is known as a duet, and electromagnetic waves in the
v.Lf. band may propagate along a duct in much the same way as
light along an optical fibre. The pulse due to the lightning is thus
strongly guided along the field line to the opposite hemisphere,
where some of the energy leaks back through the ionosphere,
some is absorbed and some is reflected to repeat the journey.

The plasma in the magnetosphere is more strongly dispersive
than the Earth-ionosphere waveguide, and the whistler’s path is
long, so that the pulse becomes transformed to a falling tone
lasting about a second. The phenomenon is illustrated in Fig. 6,
which also shows the frequency-time profile which would be
observed at each end of the field line. Note that on each journey
the whistler suffers more dispersion.

Often energy travels in more than one duct simultaneously, so
that a family of whistlers is received. Such a group is
illustrated in Fig. 7, about which a few words of explanation
may be required. This diagram is in the same form as the
frequency-time profiles in Fig. 6 and is called a dynamic
spectrum. The intensity of shading represents signal intensity in
the frequency-as-a-function-of-time presentation. Plots of this
kind can be produced by a spectrum analyser; the particular
machine on which the illustrations in this article were made was
originally designed for making voice-prints.

SFERICS

The vertical lines in Fig. 7 are lightning strokes, received from
an enormous area, and known collectively as sferies (a contrac-
tion of “atmospherics”). The whistlers do not quite conform to
the shape shown in Fig. 6; they curl over at the top displaying
what is known as a nose. This is due to peculiarities in the dis-
persion equation, and the frequency of the nose is related to the
latitude of the whistler’s path. The variation in nose frequency in
the whistler group of Fig. 7 reflects the variation in latitude of
the multiple paths.

Noses are only really noticeable in high latitude whistlers; this
particular whistler group was recorded at Halley Bay in

frequency {kHz)
8

Fig. 7. A group of whistlers recorded at Halley Bay, in Antarctica
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Fig. 6. The path of a whistler in travelling from one
hemisphere to the other. The signals received at each end of
the field line are shown as frequency-time diagrams. The
lightning pulse is shown at A, the one-hop whistler at B, and
the whistler after subsequenthops atC, D, Eand F

Antarctica, where the British Antarctic Survey have for many
years operated v.Lf. receivers as part of their programme of
geophysical observations. Halley Bay is ideally suited to receive
whistlers, and probably has one of the highest whistler-rates in
the world, reaching about one per second during active times
in the winter. This is due partially to the long Antarctic night,
when the jonosphere becomes relatively transparent, and par-
tially to the conjugacy, at the opposite end of the field lines, of
the eastern seaboard of the United States, a region of high
thunderstorm activity at this time of year.

There are also naturally-occurring signals in the v.Lf. band
which are not due to lightning, but are generated within the
magnetosphere. Probably the most common of these is chorus,
which, when replayed through a loudspeaker, sounds
remarkably like the dawn chorus of birds, and which is actually

tme ({sec)
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Fig. 8. Chorus at Halley Bay
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Fig. 9. Risers recorded at Hailey Bay

mainly observed around dawn. Fig. 8 shows the dynamic spec-
trum of chorus; it can be seen to consist of many overlapping
rising tones. These are due to electrons radiating v.1.f. waves as
they spiral around the field line; there is a mutual interaction so
that many electrons spiral in unison, reinforcing the wave. The
rising tones may also occur separately, when they are called
risers; an example is shown in Fig. 9.

V.L.F. HISS

Another common signal, though mainly confined to high
latitudes, is v.lf. hiss. This hiss is often quite intense, and
sometimes band-limited with fairly sharp boundaries. It has been
observed from a few hundred hertz up to 500kHz, though this
upper limit is of course well out of the v.Lf. band, V.L.F. hiss is
often observed in conjunction with the aurorae, and in recent
years satellite observations have shown a definite link between
hiss and precipitating electrons, which spiral down the field lines
at high latitudes and enter the atmosphere causing the aurorae.

One such satellite is Ariel 4, one of the very successful British
series of scientific satellites. An illustration of Ariel 4 is' shown
and the aerial loop of an e.lf./v.Lf, receiver can be seen at the
ends of the “paddles” carrying solar cells. This receiver was part
of an experiment designed at Sheffield University, and has been
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The Arigl 4 satellite being tested prior to launch. The
receiving aerisls of some of the experiments are visible.
{By courtesy of British Aerospacae)
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used to observe v.lf. hiss (amongst other emissions)
simultaneously with the detection of low-energy precipitating
electrons by an experiment from the University of Iowa, which
formed a contribution from the United States.

There are many other types of emission known, though these
are often variations on those described already, and with the
added ingredient of echoing. This is due to the reflection of v.Lf.
waves at the ionosphere, causing them to echo backwards and
forwards along the field line. These emissions generally have
descriptive names; examples are hooks, hisslers, surf and quasi-
constant tones. These names were given by early workers, who
had to rely on their hearing for the classification of signals.

Natural v.Lf. signals were in fact detected at the end of the
nineteenth century by workers at the British Post Office, who
reported hearing strange noises in telephone circuits; the long
telephone lines were acting as aerials. Natural signals were also
detected during the first World War as a result of attempts to
eavesdrop on enemy telephone conversations by the use of sen-
sitive amplifiers connected to sensors in the ground. The cause
of the signals was not really understood however until the
1950’s.

CURRENT RESEARCH

There is much interest in the propagation of e.Lf./v.L.f. waves
at present due to the increasing use of these bands for com-
munication and navigation systems, while on the scentific side
the activity has changed from the exploration phase to a con-
solidation of our new observations and knowledge. There are of
course still many questions to be answered, such as how the

Geos undergoing spin tests. The booms are supported from
a pillar which is not part of the satellite. (By courtesy of
European Space Agency)
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ISEE-B, with its booms folded. (By courtesy of European
Space Agency)

sun’s magnetic field links to that of the Earth, ie. is the
magnetosphere open or closed; this was mentioned earlier.

One question which receives a great deal of attention is that of
electric fields along magnetic field lines; being conductors
magnetic field lines should be at the same potential along their
length, yet there seem to be many observations of parallel elec-
tric fields. Many workers are therefore trying to explain what
has become known as anomalous resistivity along field lines.

It is hoped that the answers to many of these questions will be
gained during the International Magnetospheric Study of
1976—1979. This is an international effort to gather observations
in a co-ordinated worldwide fashion, including observations
from satellites. Important components of the IMS are the Euro-
pean satellite Geos, shown left, and another major satellite
programme, the dual spacecraft International Sun Earth
Explorer mission, ISEE-A and ISEE-B, of which ISEE-B is also
European (see above).

There will be a further satellite in this series, ISEE-C launched
in 1978, whilst a second Geos satellite (in fact one of the
engineering prototypes brought up to flight standard) was
launched in mid-1978 because the original satellite was placed in
the wrong orbit as the result of a launch vehicle failure. Many
other satellites will also be involved, including those primarily
designed for other uses and those already in orbit, some of which
are being kept active specially. In all, measurements from nearly
fifty satellites will be available, some of these being in helio-
centric orbits, from where they can study the solar wind.

The IMS involves a very large degree of international
collaboration, and we may hope that the results which will be
obtained will be able to shed light on many current problems. %
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handy solder
dispenser
Contains 2.3
metres approx. of
1.22mm Ersin
Muiticore Savbit
Solder. Savbit

4 g P
ﬂ “c@z 4 fiux for general and electrical soldering
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MULTIMETERS TOTHEF

The fourth generation of an outstanding multimeter, its
price of £105 * is so reasonable when compared to those
of its competitors —in these inflationary times.

While the improved spec. and high reliability are a
result of the experience we gained from the first three
models.

The Alpha |V measures a.c. and d.c. voltage and current,
plus resistance — with a choice of 25 accurate measurement
ranges. A 2000 Count” large, clear |.c.d. display.

TELEPHONE:01-500 1000

Gould Advance proudly present our new Alpha IV. P il S s

<}
And true ease of use with its long life battery power et T e E
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with all our instruments). l . eepc°"e 50010 Alpha IV £105
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R.F. Detector £27.00
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Roebuck Road, Hainault, Essex 1G6 3UE e s T e T
Telex:263785.
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Why wailt fer a kil
compulter When You
cam buy a fullly buiilk

& tested Su Supczrrrbtord]]]][[
offf the snellf?

Ohio Scientifics

Full 8K basic and 4K user RAM Built and tested
\, Power supply and R.F. Converter P.O.A.

( Delivery within 7 days) y

of expansion accessories in the microcomputer industry. above. Ohio Sci

The machine can be economically expanded to assist in your instruct it or program it to do whatever you want, but you don’t
business, remotely control your home, communicate with other have to. You don’t because it comes with a complete software
computers and perform many of the tasks via the broadest fines library on cassette including programmes for each application stated

This machine is super easy to use because it communicates natura!ly programs on read-to-run cassettes. Program it yourself or just enjoy
in BASIC, an English-like programming language. So you can easily it, the choice is yours.

entific also offers you hundreds of inexpensive

Features Commands
@ 8K Microsoft BASIC-in-ROM Statements
personal computers and all 8080-based business GOTO GOSuUB |

@ Full 53-key keyboard with upperslower case and user

programmability Expressions

Operators
reliability

@ Full machine code monitor and /0O utilities in ROM

@ Direct access video display has 1K of dedicated memory  Eynctions

TV’s with overscan display about 24 rows of 24 charac- . K
ters, without overscan up to 30 x 30 characters. String Functions

Extras

What the megazinessay

A useful machine...

Fully built and tested. Requires only +6V at 3 amps and a videomonitor or TV and RF converter to be up and running.

“Certainly one of the most exciting (computers) on the present market’”

“The Superboard represents good value with plenty of potential’’

@ Uses the ultra powerful 6502 microprocessor CONT LIST NEW NULL RUN
@ Full feature BASIC runs faster than currently available CLEAR DATA DEF DIM END FOR

F..GOTO |IF..THEN INPUT  LET

computers, NEXT ON...GOTO ON...GOSUB POKE PRINT READ
® 4K static RAM on board expandable to 8K REM RESTORE RETURN STOP )

@ Kansas City standard audio cassette interface for high *,/.1,NOT, AND, OR, >, <, <>, >= <=,

RANGE 1092 10 10*32

{besides 4K user memory), features uppercase, lower  ABs(X) ATN(X) COs(X) EXP(X) FRE(X) INT(X)
case, graphics and gaming characters for an effective [ oG(X) PEEK{I) POS(I) RND(X) SGN(X) SIN(X)
screen resolution of up to 256 by 256 points. Normal  gpg()) SQR(X) TAB(}) TAN(X) USR(1)

ASC(X$) CHR$(1) FRE(X$) LEFT$(X$,1) LEN(X$) MID$

@ Available expander board features 24K static RAM (ad- {’X::(;l()s)
ditional mini-floppy interface, port adapter for printer RIGHT$(X$,1) STR$(X)
and modem and OSI 48 line expansion interface.

@Assembler/editor and extended machine code monitor
available. Plus variables, arrays and editing facilities.

Practical Electronics June ‘79

..................... represents value for money*’
Computing Today June ‘79

Practical Computing June ‘79

Dealer Enquiries welcome at Morgan St. address

Watford Electronics Videotime Products Lotus Sound
33/35, Cardiff Road, 56, Queens Road, 4, Morgan Straet,
Watford, Herts. Basingstoke, Hants RG21 1REA London E3 :AB
Tel: Watford 40588/9 Tel: 0256 56417 Tel: 01-981 3993 )‘
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P LG REMOVAL
100l

Our May cover mounted gift—an
1.C. Insertion Tool—created a
fantastic response from readers.
in addition to their praise many
of them said, ""Now it’'s easy to
get them in but how do we get
themout?’’

in reply to this request we have
designed and produced another
exclusive tool—yesit’'sanl.C.
Removal Tool.

W | these execting

SOLID STATE ~ DIGITAL TEMPERATURE
CAR INSTRUMENTS GCONTROLLER

Put i.c. technology in your car with our series of Fine temperature control
automobile projects using the LM3914. over the range 0-99°C
Engine RPM, Battery Charging, Battery Condition, with digital readout.
Engine Temperature, each using bar displays. ldeal for photography,
Start with the Battery Condition Indicator. home brewing, aquarium
Find out how it works, and how to build it. or just simple room heating.

PRACTICAL

ELECTRONICS

OUROCTOBERISSUE WILLBE ON SALE FRIDAY 14 SEPTEMBER 1979




OF all the effects units for electric guitars, fuzz is undoubt-

edly the most poputar and numerous designs have
appeared in Practical Electronics and other magazines over
the years. So why yet another fuzz unit?

In principle fuzz is easy to produce; all one has to do is
distort the signal. But in practice it is very difficult to obtain
just the right amount and the right character of distortion,
and most designs end up producing a sound which is
unpleasantly harsh and rasping. We know because we have
tried many of them. Some designs use a Schmitt trigger
circuit to ‘'square up’ the input waveform and these tend to
give very poor results as the output remains absolutely
constant up to a certain point and then suddenly stops. Also
a guitar produces a large transient at the start of a note and
in some designs this causes momentary blocking due to
coupling capacitors charging up. This produces a discon-
certing ‘hiccup’ in the output.

What the professional musician usually wants is a more
refined sound—a fuzz unit which gives the guitar tone which
is ‘different’ rather than obviously distorted and gives a
limited sustain without completely destroying the dynamics
of the input signal. The unit described hére will do just this
and thatis why we have called it ‘'smooth fuzz'.

The circuit uses a dual low noise f.e.t. operational amplifier
as these devices now offer excellent performance for a very
reasonable price.

The first part of the circuit, around IC1a performs two
functions—it provides a voltage gain of about 60 to raise
the input signal to a suitable level to operate IC1b, and it
acts as a low pass filter with a cut-off at about 1kHz and
a slope of 18dB per octave. This removes the higher
harmonics of the strings and so reduces the number of
intermodulation products produced by the following stage.

IC1b is the distortion generator. Very small signals are
passed without distortion, but as the output voltage rises
above about +0-5 volts diodes D1 and D2 conduct, providing
gradual limiting of the signal. The output - waveform produced
by this stage varies as shown in Fig. 3 as the input signal
isincreased.

INPUT FL.ET"J‘&% HARMONIC | LOW PASS |
flestiephites GENERATOR FILTER
oUTPUT

Fig. 1. Block diagram

Although the waveform distortion produced by this stage
is not excessive the direct output would still be a little too
harsh for most peoples tastes, so two stages of additional
filtering are provided by R9 and C8 and VR1 and C9. VR1
is the tone control and as it is varied from the C9 end to the
C8 end the tone becomes progressively sharper.
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Fig. 2 Circuit diagram

COMPONENTS ... NV AVAVAN
R1 330k RS 330k R9 4k7 SIGNAL | MEDIUM
R2 100k R6 10k R10 " 100k HEE

R3 100k R7 100k R11 100k
R4 4k7 R8 1k : )
Ali resistors are 0-25W of 0-33W miniature carbon film, 6%

L~ HIGH
Potentiometers ;
VR1  10ksingle ganglinearlaw o . ‘
VR2 100k single gang log law o . Fig. 3. Waveforms

Capaeltors . ‘ . CONSTRUCTION

100n 250V polyester film : Most of the components are mounted on a small printed
Cz 4n7 100V 10% plate ceramic i circuit board which fits into the slots in the side of the box.
C3 ~ 470p 100V 10% plate ceramic This is a convenient method of assembly as no screws are
e ‘1‘00n %'.SOW polyester film . required. The component layout and copper pattern for the
gg 4;8’) 00V-10% plate geramic - printed circuit board are shown in Fig. 4.

p 100V 10% plate ceramic ! .

C7  100n250W polyester film A onv prc?flle type of 8 lead d.i.l. socket can be used for
C8 -~ 471250V polyester film the i.c. if desired.
c9 100n: 250V polyester film i
C10 1y 35V tantalum bead
C11  150p 16V electrolytic

Semiconductors
1IC1 + TLO72CP Texas instruments
D1 1N41480r N9 14
D2 1N43148 or IN914

Miscellaneous

Si1 d.p.d:t. footswitch (latching type)

JK1.: . Switched jack socket with front contact normally
open and rearcontact normally closed (Dawan
Electronics) ,

JK2  Normal, non-switched jack socket '

Box  I.T.T.diecast box type 46R CS00 043 AOO

PP3type battery and battery clip

Two control knobs

Tworubberselfadhesive feet

Screened lead and connecting wire

x Fig. 4. Printed circuitand component layout v/
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Fig. 5. External assembly to board

Box assembled

The battery should be held in place with a piece of foam
rubber glued inside the lid, and the unit is finished off with
two self adhesive rubber feet fixed to the rear end of the lid.
These stop the box from sliding around and tilt it forward
at a convenient angle for foot operation.

64

A wiring diagram for the unit is given in Fig. 5. Note that
miniature screened lead should be used between the input
jack and the footswitch, the printed circuit input and the
footswitch, and between the printed circuit and the tone
control. Note that earth connections are made to the box
by soldering to the case of the potentiometers, although a-
screw and solder tag can be used if preferred.

The input jack socket is a special type which has a front
contact (nearest the nut) which is normally open and a rear
contact which is normaily closed. The battery negative is
connected to the normally open contact so that when the
input jack plug is inserted this contact ‘makes’ and auto-
matically switches the unit on. At the same time the rear
contact opens and allows the input signal to reach the
circuit.

USING IT

Connect the battery, screw on the lid of the box and insert
the input and output jack plugs. Then play a note through
the unit, adjusting VR1 for a pleasing tone and VR2 for an
output signal of similar loudness to the input. The output
level from the guitar should be set high to give the best
sustain.

If for some reason the unit does not work, check the
output voltages at pins 1 and 7 and IC1. Pin 1 should be
at exactly half the battery voltage and pin 7 should be within
+0-7 volts of this.

The current taken by the unit is only about 4 milliamps
giving a long life from the PP3 battery used, but don’t forget
to remove the input jack plug when you have finished
playing. T %
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SAXON ENTERTAINMENTS it ..

STl CENTAUR 20% MINI DISCO 100 WATT

MONO SYSTEM WITH LOUDSPEAKERS

incl, of cart STEREO DISCOS RO £229.00 8% “Toos: £46.00
£309 & var pepost £62.00 C/W LIGHT SHOW & DISPLAY CREDIT 12 months @ £18.13 or 24 mzthssi ©£10.52
12 months @ £24.47 or 24 months @ £14.19 TWIN LOUDSPEAKERS & LEADS TERMS

100W-600W
SUPER CENTAUR 200W ~

£366 o ofcarr Deposit £74-00

12 months @ £28.94 or 24 months @ £16.78

P.A. SYSTEMS

2 YEAR GUARANTEE
00 WA

|1ncl. of c;_rrr £207 -00

& VAT

Deposit

12 months @ £16.35or

24 months e £9.49 £42.00
* Four Mixing Inputs

* Bass & Treble Controls

# Twin Piezo Horn Columns

200 WATT

g:c\ of carr. £309 00

12 months ¢ £24.47or DR
24 months @ £14.19 £62.00

GXL 200w
£470 E%Ac')l'fca” Deposit £94.00

12 months @ £37.27 or 24 months @ £21.60

GXL WITH PDF BINS

AMPLIFIER UNITS ONLY _—
GXL + PDF BINS AP100 AMPLIFIER AP200 AMPLIFIER
incl of carr.
£502 Deposit £1 02_00 * 2 Year warranty ﬁgsof.gAzT +Carr. £1.60 ﬁ(}l (gf2\/./§2 +Carr £1.50
12 months@£39.66 bri24 menthslel23 00 * Full Mixing+Crossfade+Mic/Tape Inputs % 4 Mixed Inputs * Six Mixed Inputs
* Headphone & Cue Light Monitoring Y Bossgr%b]e Rt :Egbe\?vse's ?)ossmeb‘e
/ mde Case otts Output

CUSTOA\QITS'EC!\JJQH 50332’ 600W * FullRange Bass/Treble Controls + MicTone 100 oot * Slave Socket

% 4 Channel Soundlight + Display

£833%VA ™" oerost £167.00 JUST PLUG IN AND GOU!

12 months @ £66.03 or 24 months e £38.28 SEND TODAY FOR Y_OUR FREE BROCHURE
SAXON KLAXON SAXON SMASH |PLUTO ELECTRECT MICDI501 £21.27
> ) = | PROJECTORS TOP QUALITY UNIT + VAT £2.31

L |P140 £44.27
1 ECMI105 LOW COST ELECTRECT
UK Police Hawaii 50 W
US Police Destroyer e Ol IIS,OC W;i\-iTETEL CONDENSERMIC +VAT62p  £5.75

Faur Sirens in

one pockage £20.12

Add a new dimension

; to your disco with P5000 £102.92 MELOS CASSETTE ECHO-
incl. of VAT ths press button effect unit 250 watt Q1. inc Cassetre/Wheel REVERB UNIT — Twin input  £74.75
Individual Sirens £8.62 Insert between mic & amp £8.62 (Fult range of wheels — ask for list) VARIABLE SPEED & DEPTH
swpurizanoouies | PSSOMEHS B on SOUND-TO-LIGHT UNIT
Hz-20kHz
O Short/open circuit proof G =] 0 o009 e © c ° P.A. SYSTEMS OI OI 6/ o/
O Top grade components W 2|l MONO/STEREQ — ® 3
) @D
& R MONO OR STEREO WITH AUTOFADE input Meodles o : o ;
Availabl lete and ready to pl hicho oo /
R e moduie it o o | Stereo PCB only £12.07 Sores | 3 CHANNEL - 3kW £33.92
controls except monitor switch already fitted 2A°”? C/V“{ £10.92 w020 | O Operates from 1W upwards
— full instructions supplied. Spr:rneopg?\el\/ | chonnels § [ Bgss/middle/treble/master  + £1 carr,

FEATURES INCLUDE:
Twin Deck — Mic & Tope Inputs — Wide range

ccept all
. inputs
L ovailable

Frontpanel £16.81
Mixer/Monitor Modules

controls complete
Module only £22.71

SA308 8 ohms 30W 45V £12.36 ﬁ"::.il.’ﬁé’ 3 E?g'sl;?l:de Eull’lrgfgsciﬂ‘r?onles'cn Mono PCB only £7.47 aspcs | Farne! £3 39

Supply for 2 modules £13 6'8 dard performance. Stereo PCB only £12.07 oniyior, 4 CHA

o Mono C/W LE complete 4 kW SOUNDI."E SEQUENCER (illus)

SAB0RIehmelS DV 1,807 COMPLETE MODULES F | £10.92 f

Supply for 1 or 2 modutes £17.19 ropjpone ' - onfront | £46.57
SABOB 8 ohms BOW 65V £17.82 MIXERS Mono module £31.62 Stereo /W panels

Supply for 1 or 2 modules £17.19 (with case) Stereo module £43.12 Front panel £15.81 O Dimmer on each channel
SA1204'4 ohms 120W 76V £20.12 Monomans  Ponel £4.54 Powersupplyto suit D Automatic sound light level
SAS‘I%%%VSforh1 m?%\alsvfs;lg 1{’:924 15 £45.75 + £3.66 sK:cfeOSr::chéG a2 £10.92 O Logic circuitry throughout

ohms V Stereo mair . . ?
Supply for 2 modutes £28.46 T sendforfulldetails. Module only £30.76 Panel £3.39

LOUDSPEAKER CABINETS -
1
MOTOROLA PIEZO HORNS £5.46 YES!! COMPLETE WITH LEADS All prices are inclusive of 15% VAT Shop premises
O Fitted with 100W 17,000 Gauss drivers m:en Tues to Sat9am 5Spm. Lunc(;\ 12.30-1.30 pm.
L . ail order dept open Mon to Fri 10 am — 4 pm. Ring
FUZZ LIGHTS Red, Blue, Yellow, Green £26.22 O Rugged cabinets with olumnmufn trim — black vynide etc 01.684 6385
O Lifetime guorantee an main drive umit
Standard 100W 1x 12 {48 x 41 x 24) £50.60 TO ORDER
HEAVY DUTY SPOT BANKS — By Post Send your requirements with cheque crossed
MATCHES LOUDSPEAKERS Large 100W 1 x 12 (65 x 48 x 24) £62.67 PO ar 60p COD charge to address below or
just send your Access or Barclaycard Number
3 way 600W £40.82 4 way BOOW £47.72 P.A. 1x 12 (+ 2 Piezos) (80 x 38 x 24) £82.22 NOT THE CARD
By Phone You may order COD. Access or Barclaycard
100W SPOTS P.A.2x 12 200W (100 x 38 x 24) £119.60 Post & Packing 50p on all orders except where stated
Red — Blue — Amber — Green£1.72 ) Disco 2 x 12 200W (80 x 63 x 24) £103.50
CABINET FITTINGS PDF reflex bin (80 x 40 x 41) £115.00 SAXON ENTERTAINMENTS
) 327 Whitehorse Road, Croydon, Surrey.
lléf(lly\{:;den?lg Svalﬁfv‘g:gg’gzm PDF100 Reflex Bin ~ Twin Horns — Integrated Slave Al Enquiries Large SAE Please  Brochures on request
Netlon kvgck proof 247 wide £4.02m Amplifier — Accepts mono or stereo signals
Corners/feet- recezss plates 17p 8 }:Jse w-'cr; c::|||'YPes of'mnrer
Recess handle 5: an and volume controls
Bor hondiss £2.87 O Send for defails £155.25 Deposit £31.25 | MANCHESTER DISC0 G, 2 DR ETEUNT ORLY
Jack plugs/sockets 29p ABOVE PRICES INCL. OF CARR. & VAT
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Cambridge Learning Enterprises

SELF-INSTRUCTION COURSES

Hh BHHH HHHHHHEHHHH
UNDERSTANDING DIGITAL ELECTRONICS

In the years ahead the products of digital electronics technology
will play an important part in your life. Calculators and digital wat-
ches are already commonplace. Tomorrow a digital display could
show your vehicle speed and fuel consumption; you could be
‘phoning people by entering their name into a telephone which
would automatically look up their number and dial it for you.

These courses were written by experts in electronics and learn-
ing systems so that you could teach yourself the theory and ap-
plication of digital logic. Learning by self-instruction has the ad-
vantages of being faster and more thorough than classroom learn-
ing. You work at your own pace and must respond by answering
questions on each new piece of information before proceeding.

After completing these courses you will have broadened your
career prospects and increased your fundamental understanding
of the rapidly changing technological world around you.

Digital Computer Logic and Electronics is designed for the beginner. No
mathematical knowledge other than simple arithmetic is assumed, though
the student should have an aptitude for logical thought. it consists of four
volumes - each A4 size - and serves as an introduction to the subject of
digital electronics. Everyone can learn from it - designer, executive,
scientist, student, engineer.

. Contents inciude: Binary, octal and decimal number systems; conversion
betweem number systems, AND, OR, NOR and NAND gates and inverters;
Boolean algebra and truth tables; De Morgans Laws; design of logic circuits
using NOR gates; R-S and J-K flip flops; binary counters, shift registers and
haif adders. )

FLOW CHARTS & ALGORITHMS help you present:
safety procedures, government legislation, office
procedures, teaching materials and computer programs
by means of YES and NO anwsers to questions.

The Algorithm Wiriter's Guide

explains how to: define the questions, put them in the
best order and draw the flow chart, with numerous
examples shown. All that students require is an aptitude
for logical thought. Size: A5, 130 pages. This book is a
MUST for those with things to say.

Design of Digital Systems is written for the engineer seeking to learn more
about digital electronics. its six volumes - each A4 size are packed with infor-
mation, diagrams and questions designed to lead you step-by-stép through
number systems and Boolean algebra to memories, counters and simple
.arithmetic circuits, and finally to a complete understanding of the design and
operation of calculators and computers. Contents include:

Book 1 Octal, hexadecimal and binary number systems; conversion bet-
ween number systems; representation of negative numbers; complementary
systems; binary multiplication and division.

Book 2 OR and AND functions; logic gates; NOT, exclusive-OR, NAND.
NOR and exclusive-NOR functions; multiple input gates; truth tables; De
Morgans Laws; canonical forms; logic conventions; Karnaugh mapping;
three-state and wired logic. &
Book 3 Half adders and full adders; subtractors; serial and parallel adders;
processors and arithmetic logic units (ALUs); multiplication and division
systems.

Book 4 Flip flops; shift registers; asynchronous and synchronous counters;
ring, Johnson and exclusive-OR feedback counters: random access
memories {RAMs) and read only memories (ROMs).

Book 5 Structure of calculators; keyboard encoding; decoding display data;
register systems; control unit; program ROM; address decoding; instruction
sets; instruction decoding; control programe structure.

Book 8 Central processing unit {CPU); memory organization; character
representation; program storage; address modes; input/output systems;
program interrupts; interrupt priorities; programming; assemblers; com-
puters; executive programs; operating systems and time sharing.

5 NEW 4 from Cambridge Learning Enterprises
v v
O - LEVEL ENGLISH LANGUAGE

More and more jobs require a C-GRADE PASS, and over
250,000 people fail to get this every year. Will one of them be in
your family? This new course, written by experts in a style
that’s serious yet fun to read, shows you how to mark your own
work and compare it with the work of other people in their
exam year. Set your own pace and assess your results
immediately with no postal delays: watch your speed and
standards improve. In Book 1 learn how you will be marked on
COMPREHENSION, Book 2 covers SUMMARY,
PUNCTUATION & SPELLING, and Book 3 coaches you in
the principles of COMPOSITION. Size: 3 A4 volumes totalling
250 pages.

CAMBRIDGE LEARNING ENTERPRISES, UNIT 22
RIVERMILL SITE, FREEPOST, ST. IVES, HUNTINGDON,
CAMBS. PE17 4BR, ENGLAND

TELEPHONE: ST. IVES (0480) 67446.
PROPRIETORS: DAYRIDGE LTD. REG. OFFICE: RIVERMILL LODGE, ST. IVES
REGD. IN ENGLAND No. 1328762

Four volumes Digital Computer Logic & Electronics at £6.50 inc
Six volumes Design of Digital Systems at £10.50 inc p & p
Three volumes O-Level English Language at £6.50 inc p & p
The Algorithm Writer's Guide at £3.40 inc p & p

If your order exceeds £14 deduct £2 from your payment

Price includes surface mail anywhere in the world, airmail extra
GUARANTEE If you are not entirely satisfied your money will b
refunded Please allow 21 days for delivery

I Cambridge Learning Enterprises, Unit 22 Rivermill Site,

| FREEPOST, St. Ives, Huntingdon, Cambs. PE17 4BR,

| England.

| Please send me the following books:

'IERRRE sets Digital Computer Logic & Electronics at £6.50, p & p

'RERRREE sets Design of Digital Systems at £10.50, p & p included
........... O-Level English Language at£6.50 p & p included

Lo The Algorithm Writer's guide at£3.40, p & p included

| Name

>
o
[~%
s
©
[
(]

| | enclose a *cheque/ PO payable to Cambridge Learning Enter-

| prises for£..........

[ Please charge my

| Mastercharge/ Interbank accountnumber. ................. 1
Signature. . ........................ *delete as appropriate.

: Telephone orders from credit card holders accepted on

I

I

I

*Access/Barclaycard/Visa/Eurocard/

0480-67446 (Ansafone). Overseas customers should send a
bank draft in sterling drawn on a London Bank, or quote credit
card number.

PE22 1
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Practical Electronics

EREFJENTIRYS
COMPETIIION

over £ 300 wortHor Lekkirokit

BREADBOARDING TO BE WON

HIS competition is open to nearly everyone {see rules
overleaf) and carries the following 31 PRIZES.
1st LEKTROKIT POWERACE 102 or 103 {winner's choice),
a Jumper Wire Kit and 16 Pin Test Clip value approx.
£120.
2nd LEKTROKIT ACE 236, a Jumper Wire Kit and 16 Pin
Test Clip value approx. £65.
3rd ACE 218, a Jumper Wire Kit and 16 Pin Test Clip value
approx. £43. 4th/6th Three ACE 201-K's {in kit form) value
each approx. £16. 7th/11th Five SUPER-STRIPS value each
approx. £11. 12th/31st Twenty 217L BREADBOQARDS
value each approx. £3.

A{-&' fde ) ¥
] ﬁ

Re'asults will be announced in the February 1980 issue of P.E. and,
providing the first prize winner lives in the U.K. he/she will be presented
with the prize at Breadboard ‘79 (Dec. 4-8th 1979).

To enter, simply design a useful circuit that will fit on the Super-Strip
layout shown below. You should then draw out the circuit neatly and
append a brief description of its operation and capabilities. This should be
sent, together with a properly completed entry coupon and component
layout drawn on the Super-Strip diagram below, to:

PRACTICAL ELECTRONICS/LEKTROKIT COMPETITION,
55 Ewer St., London SE99 6YP.

Model SS-2 Super-Strip comprising 8 buses of 25 connected terminals and 128 groups of 5 connected terminals.
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JOINT MEMORIES

N AGREEMENT, in principle, has been reached between Zilog
and National Semiconductor Corp., on the standardisation and
alternate-source manufacturing of a family of quasi-static, eight-bit
wide memories. Three functionally and electrically compatible RAMs
configured 2k x 8, 4k x 8, and 8k x 8, have specifications jointly
agreed on, and which conform to the proposed JEDEC 28-pin con-
figuration.

The memories involved are: Z6132 4k, and the 2k version which will
be a “subset” of the former. The 8k design (National NMC 4864 and
Zilog 6164) will be compatible with Zilog’s micro’ family, and
National’s 16000 processor, and will go into full production in the
second quarter of 1980.

TWO NEW MICRO'S :

EW to the 86800 family of microprocessors are the 6802 and

6808, both of which incorporate clock circuitry. The 6802
houses 128 bytes of RAM of which 32 bytes are retainable on
stand-by power after power down.

Both of these depletion load n-channel devices only require the
addition of a 4MHz crystal, being IMHz operated from a divider
circuit. This allows them to be used with a low cost 3-58MHz colour
burst crystal.

CARROT GROWS BIGGER

HE 1979 TDC Innovator Award has the highest yet prize money;
a record £35,000, of which £20,000 will go to the winner, and
£5,000 each to the three runners-up.

The competition is run by Technical Development Capital (TDC), a
subsidiary of Finance for Industry, and the award is presented annually
for the best business plan based 6n technological innovation. Informa-
tion about the award can be obtained from Technical Development
Capital Ltd., 91 Waterloo Road, London SE1 8XP.

BABES IN HEADPHONES

INCE a child with an unidentified hearing impairment might be

labelled ESN (educationally subnormal) due to lack of progress at
school, more emphasis is now being placed on first establishing the
hearing capability of children at an early age. :

But the quest of providing readily available hearing tests for infants
has two inherent problems. The first is a technical one, in that a baby
cannot be instructed to respond to a programme of audible stimulation.
The solution to this limitation has in the past been the BER test
(Brainstem Evoked Response), requiring bulky and expensive equip-
ment to produce an electroencéphalogram type output, using elec-
trodes taped to the baby’s head, and headphones producing the sound.

From this stems the second problem, that such equipment is never
likely to become sufficiently widespread to enable screening of all
infants. Now the microprocessor has come to the rescue with a new
portable system which can test the hearing of a day-old baby. It’s called
SYNAP I, and is a highly sophisticated, and yet relatively inexpensive
miniaturised unit, named after the synapse——the point at which a
nerve impulse passes between neurons.

This breakthrough came from the voluntary efforts of the
“Telephone Pioneers of America”, a community service organisation of
long-time Bell System employees. The scientific consultant to the
programme, whose concept the portable system was, is Dr. Philip
Peltzman, Research Associate at the University of California’s San
Francisco Medical Centre.

It is fitting that a device made by the inventors of the “Computer-on-
a-chip”, Intel, is used. The 8085A-2 microprocessor based system
evaluates the changes in the brain’s electrical activity in response to
audible clicks, by accumulating the analogue signals, converting them
into digital information and averaging them into a single wave for
recording on magnetic tape. This data is then transcribed to paper tape,
from which a trained person can determine the degree to which the
infant heard the clicks.

IN DEPTH DEFENCE

USTRALIA and the UK -are being equipped with “the world’s
most advanced airborne anti-submarine defence system™.

As part of the RAF Nimrod maritime reconnaissance fleet’s avionics
update programme, aircraft will be fitted with the Marconi Avionics
Ltd. AQS901 acoustic processing and display system to complement
Australia’s contribution, the BARRA passive directional sonobuoy.
BARRA gives a better capability for the detection and location of sub-
marines than any buoys in current service, and with AQS901 the
system will be capable of locatiing even the quietest, fastest types of
nuclear submarine operating at great depth.
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FREEENTRYCOUPON
PRACTICAL ELECTRONICS LEKTROKIT COMPETITION
(Block letters please)
NAME (Mr/Mrs/Miss)

ADDRESS

TELEPHONE NUMBER if any

|
I
|
|
|
I
|
|
| 1certify that
|
I
|
|
|
I
|
|

(a) This entry is my own original idea and has not been
copied from any other source;

(b) This idea has not been published or offered for
publication elsewhere.

(c) | agree to abide by the rules and conditions.

SIGNED

Write a slogan using no more than 15 words on the
merits of solderless breadboarding:

h———————-———————————————————————————

RULES AND CONDITIONS
There is no entry fee nor limit to the number of entries a reader may

submit but each entry must be made on a proper entry coupon, cut
from PRACTICAL ELECTRONICS.

All accepted entries will be examined by a panel of expert judges including
the Editor of Practical Electronics, and assessed on (a) originality of the idea,
(b) technical merit, (c) usefulness (not necessarily in that order). The prizes
will be awarded for the best entries in order of merit. In the event of the
same idea being submitted by two or more entrants, the slogan submitted
will decide such winner(s) or winning order.

In the event that the judges consider there are not enough entries of a
sufficiently high standard, the Editor reserves the right not to award any
prize(s) at his discretion.

Entries arriving after closing date will not be considered, nor will any
received that are illegible, not wholly understandabie, are not on a properly
completed entry coupon or in any other way do not comply exactly with the
instructions and rules. No responsibility can be accepted for entries lost or
delayed in the post or otherwise; proof of posting will not be accepted as
proof of receipt. No entries can be returned.

The competition sponsors reserve the right to adapt or amend any
entry—after judging has been completed—for purposes of publication.
Practical Electronics will pay the usual reproduction fee for any entries
published. Decisions of the judges, and of the Editor in all other matters
affecting the competition, will be final and legally binding. No correspondence
will be entered into nor interviews granted.

Winners will be notified by post and brief details of winning entries
published later in Practical Electronics.

The contest is open to all readers, but those outside the U.K. may be
requested to provide a British address to which any prize may be sent.
Employees and the families of employees of IPC Magazines Ltd., the printers
of Practical Electronics and Lektrokit Ltd., and anyone directly connected
with the competition are not eligible to enter.

Closing date September 28th 1979.

Practical Electronics
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TTL-ALIVE AND KICKING

In the beginning ......... there was TTL;
74 series Transistor Transistor Logic that
is, the first really successful integrated cir-
cuit logic family, which has been with us
since the mid sixties. For such an “anti-
quated” technology, TTL seems to be
remarkably durable and is still the most
popular logic family for general use and for
state-of-the-art applications in micropro-
cessor systems. This longevity is not due
solely to the foresight of the original chip
designers, it is also due to an intensive
program of development which has turned
today's TTL into a very different animal to
the 74 series of yesteryear.

The first major improvement was Shottky
TTL (74S series). Using the low voltage
drop of Shottky diodes to prevent the gate
transistors from entering saturation, the
speed of the standard gate was increased
from 10ns to 3ns. Low power TTL was
around more or less from the start, but low
current versions of TTL were slow—30ns
for a standard gate. By combining low
power circuitry with the new Shottky tech-
nology another improved TTL family, 74LS,
was introduced, with the speed of standard
TTL but at only 2mW per gate dissipation.
Today, 74LS is the “standard” family,
replacing the old 74 devices in nearly all
new applications.

Even those technology enhancements do
not tell the full story. Throughout the long
life of TTL there has been a continuous
stream of new logic function and sub-sys-
tem introductions which have provided the
potential TTL user with a very wide choice
indeed. Add to this the wide range of TRI-
STATE devices now in the family, and you
can get a clearer idea of why there aren’t
going to be any overnight challengers for
the “standard logic” crown.

But TTL isn't resting on its laurels. Already
manufacturers are unveiling their 1980
models, with still higher speeds and yet
lower fuel consumption. Take Texas instru-
ments for example. They will be introducing
two new families called “Advanced
Shottky”' 74AS, and “Advanced Low Power
Shottky” 74ALS, in the near future.

The 74AS family will be twice as fast as
“ordinary’” Shottky TTL, but will have the
same 20mW dissipation. The 74ALS
devices will be almost as fast as “‘ordinary”
Shottky at 4ns per gate, with a power
dissipation as low as the old low power

family at an incredible 1TmW per gate! To
go with the new families there will be some
interesting new logic functions and even a
new 0-3 in wide 24 pin package for even
greater packing density.

There will be other new TTL families from
manufacturers such as Fairchild, so if your
data book is more than a few years old, |
would say that 1980 will be a very good
year to replace it!

ROM PUNCTURE OUTFIT

if your bike tyre is flat, you can fix it with
a puncture patch. If you have some wrong
data in your ROM you can fix it with a ROM
patch—but you won't need any sticky
cement or French chalk!

The problem the ROM patch has been
designed to solve is that of the expensive
masked ROM which turns out to contain
some bugs. If a manufacturer doesn’t want
to throw away perhaps a thousand ROMs
costing say £10 apiece, because of a few
erroneous program instructions, the ROM
patch is the only way he can make the best
of a bad job.

The principle is simple. The addresses of
the bad locations are detected and the main
ROM outputs inhibited. A small ROM con-
taining the appropriate corrections has its
output gated on to the bus instead. To the
system everything is now O.K. Unfortu-
nately, a problem the ROM patch faces is
the fact that corrections may be needed
anywhere in the address range of the main
ROM, and so all address bits need to be
decoded. On the other hand a ROM patch
can be economical only if a small number
of corrections need to be stored in the new
ROM.

Signetics have solved this problem with
their 828106 and 828107 ROM patch
chips by making not only the ROM patch
data itself programmable, but also the
address decoding. Each patch has 48 pro-
grammable 8 bit locations for the substitute
data, and these are addressed by means of
a 16 bit programmable address comparator,
which means that the 48 individual words
can be distributed anywhere in a full 65,536
word range. The appropriate comparator
and ROM data can be entered by means
of standard PROM programming equipment
or it may even be possible to get the system
to program its own patch since only fow
programming voltages are required.

For most microprocessor systems only
one ROM patch would be needed to cover
the full address range so that “fixes” could
be implemented for several ROMs. The 28
pin 825106/7 package could be designed
into a micro’ board from the start—if it
turns out to be unnecessary, all that has
been wasted is a socket!

These interesting devices can be used for
other jobs too, applications listed on the
data sheet include digital filters, interrupt
vector generators and code generators.
Every saddle bag should have one!

THE CAZAMPS COMETH

Those CMOS whizz kids at Intersil have
come up with yet another innovation which
looks like a winner—the CAZ AMP. CAZ
AMP stands for Commutating Auto Zero
Amplifier, a cunning device which manages
to overcome the traditional problems of
MOS operational amplifiers—large input
offset voltages and poor temperature drift
performance——retaining the very low power
attributes for which CMOS is famous.

The way Intersil have tackled the messy
MOS input problem is simple, they have
just let it happen and then cancelled it by
letting the amplifier continuously re-zero
itself. Inside the CAZ AMP package there
are actually two amplifiers together with
some analogue switch logic. Each amplifier
spends half of its time connected as the
“on-line” amplifier, with the rest of its time
devoted to an auto-zero function while its
twin takes over!

The auto zero operation is breathtakingly
simple. A capacitor is switched between
the inputs of the amplifier so that it gets
charged up to the offset voltage. When the
amplifier is put back “on-line”" the capacitor
is switched in series with the inputs to
cancel the offset it has just measured.
Meanwhile the other amplifier is charging
its own capacitor, and so on. Simple eh?
Using this technique Intersil have produced
an amplifier with a 2 micro volt initial offset
voltage (A 741 would be about 2 milli volts)
and with a 0-005 microvolt per degree C
drift termperature coefficient. These specs.
rival those of the far more expensive pre-
cision moduiar and chopper amplifiers and
could bring about a revolution in low cost,
high accuracy, instrumentation systems.

The devices to watch for are the ICL
7600 and the 1CL 7605—don't miss them!
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AUTO-FOCUS

One of the first pending British patent
applications of electronic interest to be
published under the new laws is GB 2 001
501 A in the name of Bell and Howell,
Japan Ltd. The patent concerns automatic
focus devices of optical type as used for still
cameras (e.g. the Konica Autofocus) and
home movie cameras (e.g. from Sanyo).

Whereas Polaroid has developed
an ultrasonic autofocus system, which
senses distance by evaluating the return
echo time of an ultrasound signal beamed
out from the camera, the Bell and Howell
system relies on an opto-electro-
mechanical equivalent of human eye vision.
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As shown in Fig. 1, two mirrors 5,2 are
spaced apart on the camera front and
thereby “see” slightly different images of
the scene to be photographed.

The images L,R seen by the two mirrors
5,2 are beamed onto a central prism 3
which, together with lenses 7,4, forms
separate images of the scene alongside
each other on photoconductive arrays 8",
8’ of an optical sensor 8. The mirror 2 is
fixed but the mirror 5 can be pivoted about
an axis 6.

A servo system controls scan pivoting of
the mirror 5 and the sensor 8 generates a
focus signal when the separate images for-
med on the arrays move into exact coin-

Copies of Patents can be obtained from :
the Patent Office Sales, St. Mary Cray, Orpington, Kent

cidence. The angular movement of the
mirror 5 is thus representative of the image
distance from the camera and the focus
signal can thus be used to servo control the
lens focus setting.

The patent document admits in honest
terms what will already be well known by
anyone who has used a camera incor-
porating such an auto-focus system. This is
that the servo control works well when the
scene to be photographed, and thus the im-
ages on the sensor 8, are of high contrast.
In such a case a small change in the angle
of the mirror 5 will produce a substantial
change in the output of the sensor 8. But
when the scene to be photographed has a
low contrast, the sensor 8 is unable to
differentiate small changes in the mirror
angle. Large distance measuring errors and
substantial misfocusing of the camera lens
can therefore result. The latest Bell and
Howell development is a simple embellish-
ment of the basic system intended to
minimise focusing errors under conditions
of low contrast.
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Fig. 2
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As shown in Fig. 1 a pair of light filters
9',9 are provided in the optical paths L,R of
the mirrors 5,2. These filters are partially
optically screened as shown in Fig. 2, and
produce artificial contrast differences.

When the camera optics are pointed at a
low contrast scene such as the sky, and no
useful image coincident output can be ob-
tained from the sensor 8, the artificial con-
trast created by the filter screens enables
the servo system to latch at a pre-set com-
promise focus. This pre-set compromise
will generally be a medium distance similar
to the pre-set of a fixed focus lens.

Whenever the scene to be photographed
is of sufficient inherent contrast to produce
a significant coincident signal from the
sensor 8, the artificial contrast effect in-
troduced by the filter screens is over-ridden.

Price 95p each

Test resuits have shown that a light
reduction of between 5 and 10 per cent in
the screening parts of the filters is ideal for
providing compromise focusing when the
photographed scene has inadequate con-
trast for auto-focus control, while enabling
the auto-focus control to function unham-
pered when natural scene contrast is
adequate.

STEREO VIA CABLETV

In BP 1 529 985 Communications Pat-
ents Ltd. of London SW1 claim novelity in
a system for broadcasting stereo sound
programmes over a cable TV system. The
patent was applied for in 1976 and is
granted under the old laws.

As the patent points out, it is clearly
impractical to transmit stereo sound on a
cable system by providing two separate
audio channels. Apart from all other con-
siderations such a system is not mono
compatible. An alternative idea is to use FM
transmission in a band above that adopted
for TV transmission, the stereo sound signal
having a format corresponding to that used
for stereo radio transmission. But, according
to the inventors, the repeaters available on
existing cable networks are not suitable for
handling such high band FM signals and
unacceptable interference between the TV
and audio programmes results.

The patent claims that the answer lies
in multiplexing a number of stereo sound
programmes in a single network channel.
Each sound programme is on a frequency
modulated HF carrier and the frequency of
each carrier is an integral multiple of the
stereo sub carrier frequency. In practice, the
sub carrier will be at 38kHz and the HF
carrier frequencies will be in the band, 4 to
10MHzor 16 to 22MHz.

The carrier frequencies are selected so
that the sum of any two carriers is different
from any one of the carrier frequencies and
so that no carrier frequency is twice any
other carrier. This can be achieved by
arranging for the frequency difference
between any two adjacent carriers to differ
from the frequency difference between any
other two adjacent carriers. In one practical
application of the idea, one of six available
TV channels is dedicated to stereo sound.
Tables are given which show the arrange-
ment of carriers to be used in the case of
3, 5 and 12 different stereo programmes
on the single channel.
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ADD-ONS
POWER SUPPLY (6.3V AC} for ELF 11

ELF 11 DE LUXE STEEL CABINET {IBM Blue}

GIANT BOARD KIT System/Monitor, Interface to/
cassette — RS232, TTY etc

4K STATIC RAM board kits {requires expansion

power supply)

Expansion power supply (required when adding

4K Rams)

ASC11 Keyboard Kits 96 printable characters etc
ASC11 d/lux steel cab. (IBM Blue)

KLUGE prototype board (build your own circuits)

86 pin Gold plated connectors (EA)

ELF Light pen writes/draws on TV screens

Video graphics board 32/64 characters by 16

lines on TV/monitor screens

ELF 11 Tiny basic on cassette

ELF 11 Bug/monitor powerful systems monitor/editor
T. PITMANS short course in programming manual {Nil VAT)
T. PITMAN short course on tiny basic manual (Nil VAT)
RCA 1802 users manual (Nil VAT)

t* On cassette test editor: assembler, disassembler (EA)
SAVE 10% AND BUY ALL THREE TOGETHER

All units can be supplied wired and tested

EE ]

*

*

$ s s s s

* x5 % 8

microcomputer
for less than
some TU games

ELF 11 BOARD WITH VIDEO OUTPUT
STOP reading about computers and get your “hands on” an ELF 11 and Tom Pitman’s
5.00 short course. ELF 11 demonstrates all the 91 commands which an RCA 1802 can
23.01 execute, and the short course speedily instructs you how to use them.
BS100 ELF 11's VIDEO QUTPUT makes it unique among computers selling at such a modest
" price. The expanded ELF 11 is perfect for engineers, business, industry, scientific and
69.44 educational purposes.
SPECIFICATION *
19.00 @ REA 1802 8 bit microprocessor with |
50.58 255 byte RAM axpandable to 64K bytes | Name
12.83 @ RCA 1861 video IC to display program |
4.00 o0 TV screen via the RF Modulator j Address....
6.50 Single Board with professional hex 1

i 'L qu“y d o J'D 't m. I ------------------------------------------------------------------------------
69.95 waste of memory for keyboard decoding
13.50 gircaits [ ———
1338 Load,run and memary project switches | B4 relayCard/ACCeSS ..o eveessisenene
400 18resisters |
4.00 Interrup, DMA and ALU e

16,95 Stable crystal clock | To Newtronics 138 Kingsland Road
Built in power reguiator

5 slot plug in expansion bus (iess connec- | London E2 8BY

\ Send S.A.E. for comprehensive brochure tors)

| Tel: 01-739 1582

T

LIGHTING & AMPLIFIER
MODULES FROM L&B

JUST LOOK AT THESE PRICES!
% 4 ¥ Superior high quality lighting control modules,
i = No additional power supply, just ready to go!
— LB31000SL —

Sound-light, 3 channel x 1000W. Zero mains
voltage switching, high sensitivity, high input
impedance, excellent separation.

£18.90

— LB41000LS —

Light sequencer, 4 chan. x 1000W. Suedo-
random, zero switching.

Two-speed contro.l's, excellent for stage lighting.

— LB31000LD —

Light dimmer, 3 chan. x 1000W. Stage lighting
from full off to full

Massive audio power at
your fingertips! For use

in many applications. —_— Lsto —
—LB25 — 250W R.M.S. 4Q
25W, RMS 4Q 10Hz-20kHz
10Hz-50kHz T.H.D.0.3% 110d8B
T.H.D. 0.1% 90dB S/N SN
PREAMPLIFIERS —LB100 —
LBPA1 Stereo disc/ 100W R.M.S. 4Q
tape 10Hz-25kHz

T.H.D. 0.4% 80dB S/N

SEMICONDUCTORS
TRANSFORMERS
Send for list
All above prices include VAT. Please add 50p p/packing. Quantity/trade
discounts, up to 33% available. Export enquiries welcome. SAE for further info.

L& B 45 WORTLEY ROAD, W. CROYDON
ELECTRONICS SURREY CRO 3EB. TEL: 01-689 4138

LBPA2. 4 channsl gen.

purpose mixer
LBPA3. Stereo disco
with mic.

RES/CAPS

AURA SOUNDS

THE WERSI SPECIALISTS

Announce the opening of their

NEW SHOWROOM

at Purley Oaks Centre
01-668 9733
for Do-lt-Yourself Kits and Ready-Assembled

Organs, Accessories and Pianos

seethe OUWERSI «iTs
TALK to the OWIERSI SPECIALISTS
HEAR the OWIERS sounps

SEND £1 FOR OUR 104 PAGE FULL COLOUR CATALOGUE
AND PRICE LIST TO: -

AURA SOUNDS

14/15 Royal Oak Centre,
Brighton Rd.,
Purley, Surrey.
Also at 17 Upper Charter Arcade, Barnsley

72
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THREE FOR FRE

FROM CSC

ELECTRONICS BY NUMBERS

LED BAR GRAPH UNIVERSAL
INDICATOR

Now using EXPERIMENTOR BREAD-
BOARDS and following the instructions in
*Electronics by numbers’* ANYBODY can
build electronic projects.

Look at the diagram and select R1, thisisa
resistor with a value between 120 to 270
ohm, Plug it into holes X20 and D20, now
take LED 1 and plug it into holes E20 and
F20. Do the same with the Diodes e.g. plug
D7 into holes G7 and G10.

p—

A)
e [l ol ; o
“ A0 offife & ofiljo o ojfjo o o|Kjo o o|Kjo o &
80 oj§{o o oo o op4jo o oo 0 S0 © o
o olgdo ¢ olgdo o oldo 0 olgdo a olda g o
RwoScocoBooco®ocoocooodooo 8D
(32 0 & O, 000::000:000:000.
Fo 00 cOoOBOOOBO0OO 000!7
Qoo
00006
o0 00000\
o0 w 000
aé ;:g 0008 ooNod:

YOU WILL NEED

EXP- ANY EXPERIMENTOR BREAD-
BOARD

D1 to D15 — Siticon Diodes (such as 1N914)
R1 to R6 — From 120-270 ohm resistors %
watt,

LED1 to LED6 - Light emitting diodes.

P "o “ o
- 1
pr—

LED BAR GRAPHS are replacing analogue
meters as voltage-level indicators in many
instances.

This circuit uses the forward voltage drop of
diodes to determine how many LEDs light
up. Any type of diode can be used but you
must use all the same type. For full working
details of this circuit fill in the coupon.

If you have aiready built the Two-transistor
Radio and the Fish’'n’cliks projects you will
find that you can reuse the components
from these projects to build other projects
in the series.

FILL IN THE COUPON AND WE WiLL
SEND YOU FREE OF CHARGE FULL
COPIES OF “ELECTRONICS BY
NUMBERS’ PROJECTS No 1, No 2

and No 3,

PROTO-CLIP TEST CLIPS.

Brings 1C leads up from crowded PC boards.’
Available plain or with cable with clips at
one or both ends.

PC — 16 pin. £2.75. |
PC — 16 pin with cable. &
£6.00

PC — 16 with cable and 16 pin clips at .
both ends. £10.25.

CONTINENTAL SPECIALTIES CORPORANON

Europe, Africa, Mid-East, Australasia:
CSC UK LTD. DEPT. 5T

Unit 1, Shire Hill Industrial Estate,
Saffron Walden, Essex CB11 3AQ.
Telephone: SAFFRON WALDEN 21682.
Telex: 817477.

EXPERIMENTOR BREADBOARDS.

No soldering modular breadboards, simply plug
components in'and out of letter number identified
nickel-silver contact holes. Start small and simply
snap-lock boards together to build breadboard of any
size.

All EXP Breadboards have two bus-bars as an integral
part of the board, if you need more than 2 buses
simply snap on 4 more bus-bars with the aid of an
EXP.4B.

EXP.325. The ideal breadboard for 1

chip circuits, o
Accepts 8,14,16 and up to 22 pin IC’s. !mlmm
ONLY £1.60. i Tesses

EXP.350. £3.15. illllllllllllllllllllli
270 contact points with
two 20-point bus-bars. IS l

20000 03330 Serbs maens @

Eovce * A
foeort M ,

550 contacts

EXP. 650 for Micre xmiunfm i

processors. £ B

® wiiss wreds arion ey, [

EXP 4B, : :

More bus-

baor;.e * T A l
® g aane s aakis snn s o e ®

£2.30.

ALL EXP.300 Breadboards mix and match with 600
series.

THE ULTIMATE IN BREADBOARDS
FOR THE MINIMUM COST.
TWO EASILY ASSEMBLED KITS.

CREIEY OOATIMNTAL SPECIRLTIES CORPORATION

PB.6 Kit, 630 contacts, four 5-way binding
posts accepts up to six 14-pin Dips.

PROTO-BOARD 6 KIT. £9.20.
@ &)

Proto Loar 4 no.100

continentol specialties

PB.100 Kit complete with 760 contacts
accepts up to ten 14-pin Dips, with two
binding posts and sturdy base. Large capa-
city with Kit economy.

PROTO-BOARD 100 KIT £11.80.

EXPERIMENTOR. CONTACT HOLES,

BREADBOARDS.
EXP. 325 130
EXP. 350 270
EXP. 300 550
EXP, 650 270
EXP. 4B. Four 40 Point
Bus-Bars
TEST CLIPS
PC. 16.
PC.16-18.
PC. 16-18 Dual Clip.
PROTO-BOARDS.
PB. 6. 630
PB. 100. 760
N 35 e e 850 aagfaaaoo0o0adaacnada
ADDRESS . .. ... ... . ... .o

HOW TO ORDER AND RECEIVE FREE COPY OF TWO-TRANSISTOR RADIO PROJECT,
FISH'N'CLIKS AND LED BAR GRAPH.
CSC UK LTD. DEPT. 5T Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3AQ.
it’'s easy. Give us your name and full postai address, in block capitals. Enclose cheque, postal order or
credit card number and expiry date. OR telephone 0799 21682 and give us your Access, American
Express or Barclavcard number and your order will be in the post that night.

IC CAPACITY UNIT PRICE
14 PIN.DIP. INCLUDING POSTAGE
. AND V.A.T.15%

] £ 2.70

: £ 4.48

use with 0.6 £ 7.76

pitch Dip's £ 499

Bus-Bar Strip £ 351

£ 4.03

£ 8.05

£12.94

6 £11.73

10 £14.72

FILL IN COUPON & RECEIVE FREE COPY OF
ELECTRONICS BY NUMBERS PROJECTS Nos 1, 2 AND 3

Practical Electronics September 1979
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SUPERSOUND 13 HILFI MONO
AMPLIFIER

A Bupar soid siale audio
Tfinr. Brand new componanis

throughout B sihéon tran-

sntors  plus

ouiput
pughr-pull
recthication Cuipyt
approE 13 whlld rm g
o § ohma, Fraquancy
se 12Hr BOWHZ
& Fully integrated
prﬂmpllhlr utage with up-
wiie Volume. Bass DOos and
Trebie cul conlroly. Suitabla for
B-16 chin spegkers pul lor caramic or Crystal “cartndga
Senmiinty l?! 4mV for lull outpui Suppled ready bu:lt and
egted. with knobe, ssculCheon panwl, mpul and ou
Overal sate 30 high < B wide = Tyin desp m&

PRICE £18:40 P. & P. £1.20.

MAINS OPERATED SOLID STATE
AM/FM STEREQ TUNER

20020V Mains  operaied
Golho Stave F.M A M. Sterso
Tunar Covering MW A M
540-1605KiHZ HF Fu

8- 108
Buill~n Fernte rod parial for
MW Full AFC and AGC on
A M. ana F M Sieren Bascon
Lamp iadicator Buill i Pre-
ms with vaniabie  output
Gitage adjustable by pre-se1
coniral. Max ap Yoltage 500mV R M & imo 20K Simulated Teak
finish cabirat Wil maich aimost any ampifier. Sure Bon wide
aphigh =S40 deep Sppros
Limited number gnly at £29-00 + £1-50P. & P,

HARVERSONIC MODEL P.A.

TWO ZERO

An advanced i siate getars
mono

for Nbllc Addrass Irm [ =N

Guithr, Gram  aic Fasivres 1

|ndiv|du.lry eontmlltd mpuln {sach

Immz 15m
it 3 200mY &

). Inpat 1, 16V imo 4T6
for uee with mie. or qultar ate.).
o 1 uirabls for gram. tuner, or taps etc.
Full mixing facihilign with fuu range Gess & troble conirals Al

5 inta 47I= {uit

wnpule neo uck sacksls on Irgnt panel. Outpul
ekt on rear of ln-lfurmlohmorﬁoﬂmmnhr
rmput in wucos of 30 watls musle power. Vary octractively

finfahed! purptss b\ll cabinet made from M vhy! covred

10!14 WATT HI-FI AMPUFIER KIT
stylishly finished monaural ampiifier with ar: outpul of 14 watis
from 2 EVLB‘a n pugh-pull. Super reproduction of both miai
and speech, with negligible hum. Scparahe Il';puts for mike and
Eum allore a0t ANNOUNCHMENY: olow asch ether,
mouded section wound Dutrut \ransfofmer ta mach
3-1 ﬂ kar and 2 independent volume contmls. and separaia
bass and trable controls arg provided gwlng ow Inft aﬂd cu:
Valve ine-up. 2 ELS4s. EFBE and EL8!
ratry (Fras with

cﬁmhoddn!? + SAE guu
sopgmtely. ONLY £18-40 P. & P, £1.40. zi.u: available resdy
buill and tested £22.80P. & P. £1-40.

STERED MAGNETIC PAE-AMP Sens. ImY in far 100mV oul.
15 to A5V neg earth. Egu. +1d8 frem 20H: 10 20KHZ Input
impadance 7K. Sue Thin x 2fin x 5pnH £3.20 + 20p.P. & P.

mmLPﬂﬁBRHleWkHzﬂ“a—P & P. 20p. F\M

spaification and connection detads su
Pya VHF FM Tuner Head cmnnq 88- 08 MH‘Z”J‘? 7 MHz |LF.

stpel, with 8 Forwe
mains openstion 200/240 volts. Slas cppmx 124in wide x Bin
high x 73in deep.

Special introductory price £29.00 + £2-50 caniage and
" packing.

“POLY PLANAR" WAFEA-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SFEAKER

g&vﬂ 'nsx }‘ in % 1 rclun w.iglg 1902 innrﬁhnndllng
L5, nce 8 vhm onl

40M2-20KHz. Can blmnmn wills, Sonﬂmundﬂn“

Usbiag, a5c, and used

with or without Send 3AE Tor
demits Drﬂvﬂ”uﬂh + P & P. {one $0p, two £1.104. Now
available in Bin round version. 10 watts R.M.S 60HZ-200WZ
I8:30 + P. & P. [one 8Kp, rwo TRyl

HARVERSONIC SUPERSOUND
10 + 10 STEREQ AMPLIFIER KiIT

A rgalty hest-class Wi-Fi Stareo Amphtisr Kil, Uses 14 Imnsiston
weluding Siicon Tranmators in the first five Staged on asch
channel rasuiting 1N aven lower Do level with improvis
bty lmogral ore-amp whith Bash, Treble and two Voltum
controls. Sunable 16r use wwth Sesamic or taringges Very
umple to moddy m mﬂ magnathc clrlradut-—nmlrucuw ncluded,
Cutpu stage tar any toeskers from 810 15 t dmaign,
ull parts suppliad inelud :3 ¢nl!-¢ maetalwork, mqh nulllh' rum
dvitiod prinsed CvEuit- with Companent (dent! clagriy
marked smart bruAbad anodisee alyminium rrom nlﬂv' with
malching knobs wire, soider, nuls, boka—no extras o buy
Simple utep by step (nSiruchond snadls any consiructar Iohunld an
ampliior to ba proud of . Ened specihcation: Fowesr Sutpul. 4 walla
AMS per channat into 5 ohma Frequency rexponwe x3dB
17=30 000Hz Sens:tivity betier than 80mV into § M. Full powar
bandwicih =398 12 15,000Hz. Base boowi rox to =1206.
Treble cul apDrox - Y501, feedback 18dB
amp. Povwer r-quwmuasv at 1A,
Ovarall size |2in wide % 8in doop 2 2in by
Fully deiuied 7 pnqc ganstruction manusl MU pary il tm mt!\ d
Kl oF w0 25p plus large § A€

AMPLIFIER KIT £14.86P. 8 P !un
(Magnelic inpyt compananty 335 axtra}

POWER PACK KIT £8.207. & P. 95D
CABINET £6.20P. A P 95p
SPECIAL OF FER-—only £28-80 Horma
ordered ot ons tima plus £1-28 P, l’

Fult after sates sorv
Alse avalable ready buih and Inm mlﬂﬂ & P E SO

HARVERSONIC STEREQ 44

A walid state Stofen Aplifiar chasss with an Suiput of 3-4 waits
per ¢harinel mta § ohM Spedkany Using 1he lates! hign teghnolagy
misgraisd Gircuit u:‘plmlu with Dulll tn shoﬂ tyrm {harmal

clpatitor, fusa, tone CORtrol Volume DONLroly, z pm din spaaker
50CKSts and 5 pin g tape rag. play socke! are mounied on the
prinled cireul! panal Size apgrox. Spn » n + Lin max dapth
Suppl rand new and tested. with knobs. brushad enodreed

7-8v rth. full circuit
o mi5 2 ” mazaw + 313PF
AM. Tunmaangon!vtE-lﬂ+P &P.ngp
SPECIAL OFFER
Si?nly soiled radica by wetl-mown fi for AC
Maing or battery use. MW snd FM bands. Oy Mool

1 2 wily #3CuIChacn (1o nliow e ampiifiar to be mounted

spafkers, talascopic manal and internal ferrila urlnl Eamlecﬂ
socket far garsonal Hsrening Finished in

or vastically) at only 21040 + 50p P. & #. Malna
mindurm-r wnh an autput 17v ac. ot 500ma can b
1 racpsired. Fulf comection detslls

? T'H « 9§"W x &*D Fult htoed
e x x a ully quarahinad.
Bargain price of only ﬂo.fg 1 3‘6&& P.

SPECIAL OFFER

LIMITED NUMEER ONLY
GOODMANS speakars, 64 ° B ohm Iong thraw, caramic magnet,
full rarge ratad 10 watls . (when fitted in enclosure],
£4.18esch + Mp. P. & '.tr.le.-nmt‘l-ﬂl

6+ 40p P
supplied
STHREO DECOOER ]
SIZE ¥ ang sk kor 9-1WY nag.
unhoperutmn Can be fited ko aiost any FM VHF radio or kner.

S AT, S e MR L 55
i} ns usive Of Renke &N 3 «
P.&P. mwmnwu: axira, e

Open 9.30~5.30 Monday 10
Fridey. $,30-5 Saturday
Closad Wednesday.

Pricag and spacihications correc!
2t time of press. Subject to
siteration without nohce

HARVERSON

A tow minules from Sovth Wimbledon TuDe Station

SURPLUS CO.

{Oept. P.E} 170 MERTON HIGH ST, MERTON, LONDON, SW.13 Tel: 01-540 3885 | cuarso

(Please write clearly)

LTD.

PLEARE NOTE: P. A P. CHARGES
APPLY TO UK., ONLY
LY L) O\lmlll OADIRS
CHARGED EXTRA.

SINCLAIR PRODUCTS New 10MHz scopa £2.36. 5.3V 1a £1.89. 8-0-8V 75ma #4p. 1a
TN MO O T | %SNS ol = pos. FFM200 F43.45. came E3.19, mp«or 3o £.86. 12.0. 12V 100ma 905, €243
Srvwaovsy |OUDG VWM (7428 10| TATAZ 1970|8023 Bg|BCZY?  Eip| DS the £3.19, connactar kit £10-58. Microvieion TV  1C ALHHO AMPS with pch. JC12 8W £1-96
DI Moy | TOKS 13w 74145 6w 4030 azp[BCID1 ke DET > UK model £80-45, maine adaptor £6-73. JC20 10W £2.95.
VERO 10ARDS 1!?& JNNT  28p| 74151 Age|#D35 107 ECI03 18| OCTZ My POMIS £27 B6, mains sdeptor £3.18, case BATTEAY ELIMINATORS 3-way »
(81" Coppurl Py Ert i R ot [ R 1 £3.19. OM3I50 £67-45, DM4S0 £05-85. 6/74/8v 300me £2 96, 1 radio type
245 K M 1oy | 2018 1| 74154 Wby [4052 58| BCIME  18p| TP 36y OM235 £40 46, rochargesbis batts £7.80, preas-miuds BV £3-35. BV+ BV £4.50. oar con-
375" x5 B | Brewn tap | 2411 1ig| 79165 azp 4043 $4p|BCS47  12p | TIP2OB  A0p mains adsptor £3.70, cass £8.45. enterprise  vector 12v input, output $/8v B00ma
aesigras | b (41D g4I a4 72 B0 de) PR e PG TER GAMES. Sur tivts £58-48. BATTERY ELIMINATOR KITS 100me redic
i won ;::i ﬂ: ;ﬂg ;:: :::; :: ﬁ:: :’3: “..3“' m cheze champion & E8B-50. chusz mﬁtﬂw"" pas with press-siuds E£1:40, By £1.40,
10 shws 1-5p 1416 Z6g| TAIGE 5oy | 4043 Te(BOTSE 28| TIF3Z Al £81. chesa challanger 10 E162-5O. wpice 9v£1 80, 44y+diy £1-80, 8+8v £1.80, B+0v
w1 Mokmi BRIDGE EMH 26p| M182  sBg | 4050 TalAEYI0  1Bp| TPII Bap chlilungur pos, chackar ehlilongar 2 £44, 1 80. tabliized S.way tvpus X
migers WOk 2|18 | M1 |60 (371 i) DENE M iy o e Tone T30 100
7 - o5 -45. r
bt R 170 T T A Ko oG d R - v e COMPONENTS INGI4B 1.4p. 1NADDZ £2.80, 2.30v 1A £8.95, 2-30v 24 £10.95.
T (N B Ele B w0h BRSOy o
1 ~ 1 TIHIA Sp.
T L L Pl - < gl £12 10R to 10M 1p, 0-8p for EO+ of ane vlue, £3-80. t-dec £4.02, Udets £4-40, u-daeh
1 pf JMiT5  GEp | 4065 BDI3Z  3Mp| TIP2856 M 18V electrolytics. §/1 10/22uf Bp, 100uf £6-73, 16 dIl adapior £2.17 b £2-48,
OMETIRS e e 0136 #3058 § 6p, 1000 10p. 1 u: FeCl £1 13, delo pan p300 £6 21, exp3Bl £3-80, sxpA2h €173,
tcarbes DMOEY  [M37 1) 2al7e 53 |40 e Dan o T9p. 40 5 lnx pct 80y, pobystyrerve capeckars B PAK AUDIO MODULES 8450 £23.61.
Thinw (D47 & N lNE e o - L 4 T T e o o 1o 0n 4 ALDG £0 56 PR1O0 L15.5, apmB0 £4-47,
2 Mohen s M Asy| 74381 130 4RI 80138 4ty | ZTX300 1y cefamic capacitors GOV E@ 22pf to 47n 2p. bmul0 £5 95, sterso 30 £20.12. AL £3-06.
Tsoionzzy | Patiy  Rlraaz  azplaeis2 sapserE ENdE  AZp| ISk 16y i O 1004 z:&%"s’i‘;"’ P P VANLEY ELECT RONILS Daps. PE
1 B n W v
senmecar |0, B o b - o TV GAMES AY-3-8500 + kit £68.95. rifie it 32 Qa¥haet Foa, Bovacday. Hact,
‘:Iz'ppusmn. 1004 gy |74 S3p| 74152 5oy (4628 5";3' y| 1202 T E:in“kﬂ?s'a?so‘%;aw&% ﬂ"&mh Post 30p extea. Prices Include VAT.
M KR BFI80  27p ) FHI304 sy - Budget:—add 7% fa ab pricas. Liste 20p post
rovesTen | 1ASHRe 2oy |78 E e | IM1205 TRANSFORMERS 5-06V 100ma 74p, 1H free. 20
b o S |
T4 1ap| e b 10| 31 23 PROGRESSIVE RADIO
ot 015, 022 MS 13| Tan1m 1op | ZN18ES
ovoen wUME T 1| T ol tons 7 31 CHEAPSIOE, LIVERPOOL L22D
?:"-igfla" 1605 e ;‘;" i"’ e %cson °"|.En'32§o"x°':5u sﬂna'mm NESSE 2HATA LM340 B0p. 74
.ﬁ.pur ss.’,F ;::m: ;: ,:,§ t‘.: ?o":m recs, 10 for 38p. 723 Rags 3hp. 18 Pin D.| f&m B892 mm.upﬁ
A%, -2k - 230 T4 ! -
o -wrg: L i 10| cmos LE.D.$, 0-2" Red 10p. 0.2" Graen 12, 02" Ciows T8p.
I 15 WINIATURE MATNS TRA EN Primury, 80—y 1 8-0-8v
ofme S SE T S S
ELEFTMOLYTIC el 2 o ting 1 1 #Sp. Larger type
7400 25e| 4007 1:1 30p.
o M3 sy 4002 NEW. LOW FRICES POCKET MULTIMETERS. KATI00 }.000 chs par
Tok 3% 4008 AL/DC, 100K resistancs, T FTOT Scd e S8R S s
: ! MINIATUAE TOOGLE SWITCH 5. 7oy #Bp. DT B, g
N o Ty eyl mp.t'r:o;!':?xﬂx!mmmml%l‘mmﬂil. ah to make 18 .%;Lﬁmmmm
Ve 4l
iy u: %0284 :: ;ﬁgﬂ 2 o4 SMALL .M. MICROPHONE X, rmmm.mnpuiﬂ
100 20 | caspae tig |THME A3 ame spanom 4 1o Bmm, b Hex. et Brarers 1 20 Bty 3 ecnol acroe '""“" ""'"""
p:j_mnn;l" %mhg :::ﬂ : :«:. :g:z nwi.mlmk d.u_ rssr l.im.wunnsn.mmmm a-
-:. 1] 1 [ L[
1::. }: (N3%OR  75p i :: o DELTA TECH FRAD OEAAGRETIBEND. 200y A6 £2.08 £1.80. Stormo - TAPE
1opin U9y | LMISIN 1eng (74121  28p] 4021 UNIT 4 i )
22pin  22p | MESES  26e(TH12)  asp| 4022 TERMS CASH WiTH ORDER {OR OFFICAL OROE ROM ETC) POST,
g.i. My um“ JA123  Adp| V023 62 NAYLOR RDAD {OVERSEAS Posn'rcosnvfw INCLUSIVE. SAE F"osn |uun%?\"f'gglifsrs AGE: 30p.
ol 4 Err o] Rl L4 LONOON N2D OHN PROGRESHIVE RADIO, 31 CHEAPSION, LIVERPOOL LT 20V,
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THERE WILL BE

'NO PRIGE
~ RISES
DUETO VAT

WE HAVE DECIDED NOT TO
PASS ON THE INCREASES
DUE TO NEW VAT RATES

STEVENSON

Electronic Components
REGULATORS

78L05 30p 7805 60p
78L12 30p 7812 60p
78L15 30p . 7815 60p

HARDWARE .
MINIATURE TRANSFORMERS |

240 Volt Primary

Secondary rated at 100mA.
Available with secondaries of:
-6,9-0-9and
12-0-12 92p. each.

LOUDSPEAKERS

56mm dia. 8 ohms
64mm dia. 8 ohms
64mm dia. 64 ohms .
70mm dia. 8 ohms
70mm dia. 80 ohms .

TERMINALS

BCY72
BD131
80132
B8D135
80139
80140
BF2448B
BFY50
BFY61
BFY52
MJ2955
MPSA06
MPSASE
TiP29C
TIP30C
TIP3IC 65
TIP32C

79L05 70p
79L12 70p
7905 80p

7912 80p
7915 80p
LM723 35p

ZTX107 14p
ZTX108 14p

DIODES

1NS14 3p 1N5401 13p
1N4OO1  4p BZY88ser. 8p.
Full spec. product.

1N4148.£1.40/100. £11/1000

7454
7473 20p
7474
7475
7476
7485
7489
7490
7492
7493
21p 7494

7495
LM301AN 26p
LM318N  85p Ly s 8
LmM324  45p 74122
. 75p J ASELECTION! [M339  45p et
100p 709 LM380  75p SN76013 140p
’ 741 LM382 120p SN78023 140p
. 110p 747 LM1830 '150p SN76033 200p
, 748 LM3900 50p SN76477 220p
LM3903 650 TBABOO 70p
MC1496 60p TDA1022 650p
MC1458 32p 2ZN414 . 750

74132
74141

74148
74150
74151

74156
74157
74164
74165
74170
74174
74177
74190
74131

74192

2N5777 S0

CA3140 38p NESSS

70p
75p THIS IS ONLY

CA3046
CA3080
CA3130 90p

Rated at 10A. Accepts 4mm plug, black,
blue, green, brown and red . 22p

SWITCHES

Subminiature toggle. Rated at 3A 250V. ¢
SPDT 70p  SPDT centre off 75p
DPDT 80p  DPDT centre off 95p
Standard toggle

SPST 34p DPDT 48p

Wavechange switches.
1P12W, 2P6W, 3P4W or 4P3W ali 43p ea.

Miniature switches (non-locking)

Push to make 15p

Slide switches (DPDT)
Miniature 14p  Standard

CONTROL KNOBS
ideal for use on mixers etc. Push on type
with black base and marked position line. Cap

available in red, blue, green, grey, yellow and biack. 14p

. We welcome callers at our
new premises at the address
below (5 mins. from High St.}
We are open Mon - Sat, 9am -
6pm. Special offers available.

Push to break 20p

Express telephone order
service. Orders received be-
fore Spm. are shipped first
class on that day. Contact
our Sales Office now!

Tel: 01-464 2951/5770.

Quantity discounts on auy mix TTL, CMOS,
74LS and Linear circuits: 100+ 10° , 1000+
15> .. Prices VAT inciusive. Ple add 30p for
carriage. Al prices valid to April 1980
Ofticial orders welcome

r_,

BARCLAYCARD ¢ —
% ACCESS WELCOME \

Mail orders to: STEVENSON (Dept PE)

CAPACITORS

TANTALUM BEAD

0.1, 0.15, 0.22, 0.33, 0.47, 0.68, .
18220F@36V . . . . . . &
4.7,6.8, 10uF @ 265V . ... 13
22@ 16V, 47 @6V, 100@3v . . 16p
MYLAR FILM ’

0.001, 0.01,0.022,0.033,0047 . . . 3p
0.068,0.1 . . . A
POLYESTER

Muliard C280 series

0.01, 0.015, 0.022, 0.033, 0.047, 0.068, 0.1. 59
0.15,0.22 . .

each

CERAMIC

Plate type 50V. Available in E12 ssnes from
22pF to 1000pF and E6 series from 1500pF 10
0.047uF . . . »
RADSAL LEAD ELECTROLYTIC
63v_047 10 22 47 10

22 33 47 T

100

220
10 33 47
100

220

470

1000

4510
4511
4518
4520

(=

@ .

Low profile
by Texas

B8 pin 8 16pin 1ip
14 pin 10p 24pin 18p

Soldercon pins: 100:50p.

28 pin 22p
40 pin 32p

1000:370p

LED's  0.125in. 0.2in each 100+
Red. TIL208 TIL220 9 8
Green TIL211 TIL221 13p 12p
Yellow TiL213 TiL223 13p 12p
Qlips 3p 3p

DISPLAYS

DL704 03inCC 130p 120p
BL707 03in CA 130p 120p
FNDS00 0.5in CC 100p 80p

JACK PLUGS AND SOCKETS
screened unscreened  socket
9p 13p e
. % 14p 8p
Standard 16p 30p
Stereo 2p 36p
DIN PLUGS AND SOCKETS
plug chassis
socket
2pin To e
3pin 11p 9
Spin 180° 11p 10p
Spin 240° 13p 10p 16p
1mm PLUGS AND SOCKETS
Suitable for iow voltage circuits, Red & black.
Plugs: 6p each  Sockets: 7p each.
.4mm PLUGS AND SOCKETS
Available in blue, black, green, brown, red, whm
and yellow. Pluga: 11p each  Sockets: 12p each
PHONO PLUGS AND SOCKETS
insulated plug in red or bla:k .. -9
Screened piug . .. .13
Single socket . 79 Double socket . 10p

Carbon fitm resist-
RES\ST()RS o?sr. H?ghlstal;ellsi‘(sv,
low naise 5%.

€12 series. 4.7 ohms to 10M.-Any mix:

- each 100+ 1000+
0.28W 10 0.9p 0.8p
o.5W 1.5p 1.2 1p
Special development packs consisting of
10 of each value from 4.7 ohms to 1 Meg-
ohm (650 res) 0.5W £7.50. 0.25W £5.70.
METAL FILM RESISTORS
Very high stability, low noise rated at %W
1%. Avsilable from 51chms to 330k in
€24 series. Any mix:

each
0.25W 4p

PLEASE WRITE
FOR YOUR FREE
COPY OF QUR
NEW 80 PAGE
CATALOGUE OF
COMPONENTS.

CONTAINS OVER
OVER 2500
STOCK ITEMS.

100+
3.50

76 College Road Bromley, Kent, England




AITKEN BROS

35, High Bridge, Newcastle upon Tyne
Tel: 0632 26729 —

B0 contacts with two 5C-geint BUS
bars, Size t82x53mm,. £8-96.
Ahin, i PROTO-BOARD & KIT
B30 contacts, four § wary binding posts,
PR K accepta up to B 14 pin DIPs. £10-98,

CSC LOGIC PROBES

LP-2 ECONOMY PROBE

Min. pulse width 300 nenoseconds, 300 KGQ input
impadance, 1eMs circults up to 1.5MHz Detesting pule
rans o« single-shot event in TTL, DTL, HTL. and CMOS ci-
cuits. £20-85.

LpP-1 Mamory Proba £36.58
Lr-3 High Spesd Mamory Probe 58578
C3C catnlogue ovailable. Piosss send 5.A.E.
CALSCOPE SUPER & £188.30

A porteble single baarn Gz bandwidth ok with
a7 10 use controts, Wigh gain to 10 mw/em and wids time
base mnge fram 15 10 100 my/emn. Full specification to m-
quest, Please gand S A.E. Professional scopes you canafford.
CALSCOPE SUPER 10 £251.88

A dusl trace 10MHZ instrument of the vary hiphest
performance and quallty. It has sn accursey of 3% which ls
achisved by tha use of buili-in stabiised power suppties
which kaep the tmce rock steady aver a wide range of maing
fiuctuations, Fult specification on raquest, Plassa send S.AE,
TE20D TECH R.F. SIGNAL
GENERATOR

Acgurately covers 120 KC5 to 500 MCS In € bands. Diractly
calibrated. Variable AF amenustor 240 VAC. Size
140%215x 170,

Price £52.50 {£50.58 to callers}.

TEZ22D TECH AUDIO GENERATOR

Sine & quore wave sudic gendtor, Sine wave rengs —20
cps 1o 20K cpa In four bands

Square wave renge 20 cpe to 18K cpa in faur bands 240V
AL, Slze 140%x215x170mm.

Price £53-31 {£61-31 tv callers).

TMK 500 MULTIMETER 30,000 o.pv. AC
voits 2-5. 10, 25, 100. 250, 500, 1000. DC volts.
0.2%, 1 2-5, 10, 28, 100, 250, 1000 DC current
50pa, 5MA, 50MA, 12 amp Resistance O-6K,
BOK, BMEG, 60MEG. Decibels. —-20 to + 56 b,
Buzzer continuity test size, 160 x 110 x E5MM.
Batteries & lands included.

PRICE £25.96.

CSCEXPERIMENTOR BREADBOARDS
E&mldeﬂng muodular bmaclxumn, simply plug componenta In and cut of letrer/number identfisd
al-gitver

Size 258 = 14Bx40mm.
DTS L METERS
. DIMS 60MM x 45MM 504 amp, 100p amp 1MA,

comtact holes. Start small and vimply snap lock basnds together to bulia bresdboards of
SINCLAIR DM350 £79.95
SINCLAIAR DMASD £114.98
Size 265x 148 x40mm.

DM350 34 digit display OMABO 4 digit ﬁlplw Both
sk functions in 34 m D.C. voliage 104 10

1200V (100 on DMJBO} A.C. voitage 100V o 760V,

D.C. qurrent 1nA to 104, A.C. current 1nh to $0A reaistancs

10m0 to 20MC (100MD oprt DMABY). Accessaries for

DM350 & 450 as far OM235 below. Full spec. on rauyst,

Plaase eend S.A.E

Sinclair PMM200 frequency meter

Size 1672 76 x32mm.

Range 20Hz to 200MHE. Accassories snd ifustration as far

PDM35 above, £57-84.

SINCLAIR PDM35

DIGITAL POCKET MULTIMETER

D volts {4 ranges) TMV to 1000V AC volts 1V to
500V DC curremt {6 rangest InA to 200MA,
Resistance (5 ranges) 101 to 20 MEG(. PRICE
£34.85. AC Adaptor £3.88 de luxe padded carry-
ing case £3-50 MN 1604 Battery £1-14,

Size 1672 76x32mm.

SINCLAIR D235
BENCH-PORTABLE DIGITAL
MULTIMETER.

DC volts {4 ranges) 1MV to 1000V AC voits {4
mnges! 1MV o 750V AC & DC current 1pa to
1000MA Rasistance (5 ranges) 10 to 20 MEG (1
PRICE £§7.96. Camrying case £9.85, AC :dap-
},urll:hargar £4.80. fechargsable Battory

ack.£8

L e
bl 5MA. 10MA, 5DMA. 'IOGMA EOOMA, 1 amp, 2
amp, 25V de. 30V de, 50v AC, 300V ac, 'S, "I
50-0-50pa, 100-0-100ua, 500-0-600pa, PRICE

£6.98,

DESOLDERING TOOL £8.48
SUCTION PUMP.

Educatian Establishment Orders Accepted.
A0 SHONE GR SEND YOUR ACCESS OR
[t BARCLAYCARD NUMBER FOR SALES OVER £10.

ALL PRICES INCLUDE POSTAGE AND VAT,

FIRST
and STILL BEST/

We'va been praduging our Electronics
Componenta Catalogue for over 20
years. During that time we've leamed a
lot, not only in the art of catalogue
production but in building a businass
that sarves the needs of constructors.
Litthe wondar that we have a reputation
second 1o none for our catslogue — and
for tha service that backs it up. Ex-
perienca both for yourself. Just send
£1.25 with the coupon and 8
eatalogue will corme by return of post.

@ About 2,500 items clearly listed and indexed.

@ Profusely illustrated throughout.

& 128 A-4 slze pages, bound in full-colour cover.

& Bargain llgt of 0 Lle offers included frea.

@ Catalogue containg details of simple Credit Scheme.

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

%g'—-—---—-a————--g
[+ % < Plaase write your Name and Address in block capitals

33V e

o

[P L} ADDRESS

!
ot

a2

)
I
(
33
|
L

UJ S B HOME RADID {Componenis) LTD,, Dept. PE (Regn. No
8 £ ° 234-240 Landan Road, Mitcham, Surrey, CR4 3HD London §12968
2

e
o

BUILD A
SYNTHESISER!
NO S5Eciat it REQUIRED

using PDEeWELOR (Reg'd)

PROFESSIONAL MODULES

Over 20 diflerent electronic modules to select what YOU want to
build a synthesiser; simple or complex. Start aimple and add to it
as you can aflord, New attractive prices for the long-popular, well-
tried range of Dewlron synthesraer and other effects modyles.

Send 25p for Musical Miracles Catalogue NOW!

D.E.W. LTD.

254 RINGWOOD AQAD, FERNDOWN, DORSET BH229AR
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SEMICONDUCTORS SenD YOUR ORDERS TO

DEPT. PE9, PO BOX 6, WARE, HERTS. 0920 3182
VISIT OUR SHOP AT 3 BALDOCK ST., WARE, HERTS. Telex 817861
THYRISTORS

OPTOELECTRONICS

TRANSISTORS L =
SOTHY1A/500  £0.29 [20MA £0,07| LED'S (diffusad)
Type Price Type Price | Type Price | 100 THY1A/100  £0.32 |15921 100V £0.08 ‘1’5{8‘1’ ngus dED :oﬂﬁ
200 THY1A/200  £0.36 |15922 150V £0.09 ize -125mm .
21| BC148  £0.08| BC549  £0.12| BU105 £1.84 bl
Acize 021185148 £o08|Biaso  fo1a|Buloso0zez2e 400 THY1A/400  £0.43 18923 200V £0.10 1502 Size -123mm GREEN Y
AC128  £0.18{ BC157 €0.12| BC556  £0.16| BU204  £1.61 600 THY1A/600 £0.51 |IS924 300V €011 1204 Sive .2mm RED £0.11
M Bisas mu ey s aun, Lo woTWIAMO MMM . ol LEimo,  fon
AC134 £023|8C167 £0.14|8C559  £0.16| pyc2955 £1.04 3amp T0 66 Case |IN4002 100V £0.08| 1205 Sze S Citan w1
AC137 £023] BC16B  £€0.14| BD115. £0.581 M E3055 £0.69 T Price | IN4003 200V £0.07 ’
AC141  £0.25| BC169  £0.10| BD116  £0.92 | \1E3440 £0.60 D E > |1Na004 a00v £0.08 | SUPER 'Hi-Brite’ Type
AC141K £0.35| 8C169C €0.12| BDI121  £0.75| \bEio2 €£0.32 50 THY3A/50  £0.32 {iN4005 600V £0.09| 1521 Size -3mm ( 125)RED £0.11
AC142 €0.23| BC170  £0.10| BD124  £0.81| mpr1o4 £0.40 100 THY3A/100  £0.34 |iN4006 BOOV £0.10 1522 Size -5mm (-2)R £0.11
AC176 £0.21} BC171 £0.10| 8D131 £0.40 ! \ipr105 £0.40 200 THY3A/200 £0.37 |IN40OQ7 1000V £0.11§1514 ORP12 ngh(dependan((esvsm( £0.63
AC176K €0.30| BC172  £0.10| BD132  £0.40 | Moca0s £0.23 200 THY3A/400 £0.48 1620 OCP71 Photo transistor £0.40
£0.29| 8€173  £0.10] BD133  £0.46 | MpSA0R £0. 1.5 Amp
AG179 £029|BC177 €018|BD135  £o.4s | MESACE £023 600 THY3A/600  £0.57 [iSO15 50V £0.10| LED CLIPS
ACi80 £023| BCi78  £0.18| 80136  £olan | MESARR £O33 £0.44 | 800 THYJA/B00  £0.74 115020 100V £0:11| 15087 125 packof 5 125 clips £0.17
K £0.32 17 18| BD137  £0.40 : £0. ! - pack of clips -
2‘&13? Cg 23 58188 gg.zs emga £0.41 | 0C22 £1.73 £0. 5amp TO 66 Case |15023 400V £0.14
AC181K £0.32| BC181  £0.10| BD139  £0.41| 0C23 £1.73 £0.23 | Voits No: Price | 15025 600V £0.16
AC187 £0.21| BC182L £0.10[ BD140  £0.41]|0C24  £1.55 £0. 50 THYSA/50  £0.41] 2027 800V £0.13
AC187K £0.32| BC183  £0.10{ 8D155 0C25  £1.15 £0. o, [1S029 1000V £0.23
AC188 €021 BC183L £0.10| BD175 0C26  £1.15 €023 | 100 THYSA/100  £0.51[IS031 1200V £0.28 |0 SPLAYS
Mg G| s gy B8 8| o Tz ey
AD1 BC207 £0.13 . 400 65 §ING4 Vv N P,
AD142 £098{ BC208 £0.13{BD178  £0.78 £0.23 | 600 THYSA/600 £0.79 INB401 300V ttgjg RED A ems?:;lgd.glﬁﬁ(g% S, 350,80
AD143 £0.86| BC209 £0.14| BD179 £0.86 £0. 800 THY5A/800 £0.93 |IN5402 200V £0.18 | DL707 7 segment D.P. left (0-3” hel ht) common
AD149 £0.69| 8C212 £0.10| BD203  £0.92 £0. IN5404 40DV £0.19| RED  anode single digit O/NO: 1510 £0.92
AD161 £0.40( BC212L £0.10( BD204  £0.92 £0231, TO 48 Case |IN5406 600V £0.24 | DL527 7 segment D.P. left (O o height)
AD162 BC213  £0.10| BDY20  £0.92 £0. } 130 ||N5407 8OOV £0.28 | RED common anode Two-digit reflsctor
AISWiP £0.81| BE313- £o.10| Brass  £0.43 013 Voo Tvramo ol N40s 1000V £0.34 OCRL T Enos
: . : DL727 7 segment D.P. right {-610" height
AFiza’ £033| BCial £010|BFASY  £044 £0.09| 100 THY7A/100 €058 [10AME £0.21 | RED ::gmonanoae'r'ﬂw.?n |.?m£9ge
AF126 £0.35| BC238 £0.18| BF596  £0.32 £0.09 | 200 THY7A2200  £0.65]i510/100 100V~ £0.24
AF127 BC33S  £oi7|BFR3  f0.28 £0.09 | a00 tHv7ai400  £0.71{i310/200200v  £0.26)BL747 7 segment D.F. left {.630- heig i)
AF139 8G2514 £0.18| BFRAO  £0.29 £0446 | 600 THY7A/00  £0.83 (1510400400  £8.30 RED  comman anode Single-digit i "'1"?’
AF186 £0.58| 8C301 £0.32| BFR79  £0.32 £0.46 | BOO THY7A/800 £1.08 X
AF239  £0.47| BC302 £0.33| BFRB0  £0.32 £1 1S10/800 800V~ £0.58
AL102  £1.38]| BC303 £0.32| BFX29  £€0.25 10 amp TO 48 Casa {1510/1000 1000V £0.69
AL103  £1.36| BC304 £0.44| BFX30  £€0.35 Volts No: Price [1S10/1200 1200V - £0.79
AU104 . £1.61| BC327 £0.18| BFX84  £0.25 50 THY10A/50  £0.58 |30 A OPTO-ISOLATORS
AU110  £1.61| BC328 £0.17| BFXBS €028 100 THY10A00 £0.85 155088 50V £0.64
AU113  £1.61] BC337 £0.17]| BFX86  £0.29 “ o 11S30/100 100V £0.79 | Isolation Breakdown - Voltage 1500 -
BC107A £ BC338 £0.17| BFX87  £0.25 200 THY10A/200 £0.71|,335 /505 200V £1.06 | continuous fwd current 100mA.
8C1078 £0.10| BC430 £0.35| BFXBS  £0.25 400 THY10A/400 £0.801235/200 400V  £1.43| CIL74 gl 16 pin DIP d type —
BC107C £0.12| BC441  £0.35| BFY50  £0.18 600 THY10A/600 £1.131S30/600 600V £2.02 optically coupled pair with infra-red LED
BC10BA £0.09| BC460 £0.44| BFY51  £0.18 800 THY10A/800 £1.40 |IS30/800 8OQV £2.23 emitter and NPN silicon pholo!ransmor
BC108B £0.11| BC461 £0.44| BFY52  £0.18 1530/1000 1000V £2.85 O/NO: 1497 £0.57
BC108C £0.12( BC477 £0.23} BIP19 £ 16 amp TO 48 Case |1S30/1200 1200V £3.31] CILD74 Multi-channel 8 pin DIP two isolated
s mos) sy e nmy fose bt R ] Wy covara ERB o 16 e
v 5 az ti-ch i four isolat
50 THY16A/50  £0.62]iS70/8050v ~ £0.88 Shannaie"e! 1© BN, 12596263

100 THY16A/100 £0.66 [1S70/100 100V £0.96
200 THv1eA200 €071 12707005887 €353 (A A pock of 16 standard sizes and col hich

8 Ck Of standard sizes an :olours whi
400 THY16A/400 £0.88 (e

58 o perform to their very rigid specification,
600 THY16A/600 £1.03)i570/800800V ~ £2.87 ; mateurs

but which are ideal for amateurs who do not
800 THY16A/800 1S70/1000 1000V require the full spec. O/NO: 1507 £1.72

Type Price | Type Price
o 7!1"27 £0.27 {7472 £0.

740 b 0. 23 | 741 43 i
7401 £0.12] 7428 €029 [7473 £0.28 | 74107 £0.27 | 74164 £0.78
7402 £0.12]7430 €012 |7474 £0.28 [ 74110 £0.41| 74165 £0.78
7403 £0.12|7432 €025 7475 £0.33|74111 £0.66 | 74166 £0.89 AUDIU MUDULES SUCKETS
7404 €0.12| 7433 €034 {7476 £0.28 | 74118 £0.92 | 74174 £0.74 -
7405 £0.12| 7437 £0.25 [7480 £0.50 | 74119 £1.35} 74175 £0 . 8 pin DIL
7406 £0.25|7438 £0.24 {7481 £0.97 {74121 £0.27 | 74176 £0.66 Amplifiers 14 pin DIL
7407 g.zs 7440 £0.13|7482 £€0.78( 74122 £0.44 | 74177 £0.66 AL20 5 watt amplifier module £3.73 }gg;:g:t
£0. £0. I i AL30A 7-10 watt amplifier 20 pin DIL
£0. ) module £4.35 YO
£0. AL60 15-25 watt amplifier 28 pin DIL
£0. module £5.39 #g a'"‘DLPi
o AL8O 35 watt amplifier module ~ £8.44 1817 703 tonaistr
£0. AL120 50 watt amplifier module  £13.74 16117 TO5 transistor .
£0. ifi .24 1724 14 pin DIL Wire wrap
€0l :L250 5 125 watt amplifier module £19.2: ol plated Carbion
£0. re-amplifiers
E(: PA12 Stereo pre-amplifier G-P_ sw‘TculNG

dul £8.94
PA100 ;Zr:oepre»amplifier TRANS'STO Rs

module £18.45 TO18 sim to 2N706/8 B$Y27/28/95A
ALL usuable devices no open & sho

) PA200 Stereo pre-amplifier o labl P

v icel Type Price | Type Type ice LS available in PN s:m to

CD4000 £0.16 o | Co2e £1.38| Ce043 £1es CB4070 £0.19 module £19:07 %5‘2,?,?“‘5%*7“ 50 for £1.15 - 100 for

b er e et bt e P — Bt B R
d 61| pag .

goggo$ gs ?g i 88:%%8 ggg; Cg:g:? g,l 38 €R4081 £0.19 PS12 Power supply £16.10 - whenordenng state NPN/PNP.

D400 - 8 8 C 1. CD4082 £0.20 {24 volts DC) £1.72

€D4008 £1.05 03| CD4031 £2.30| Cp4049 £0.48| CD4510 £1.13 o :

€D4009 £0.51 20 €0.93|CD4035 £1.15| £Da0s0 £0.48| Coaniy £1.08 SPM80 Stabilised power supply SILICON DIODES G.P.

2328}?58'?3 . 8328% g:-g? gg:ggg g”g 80251321.13 (33v) £5.06 300ng 40PIV {min) sub min FULLY

. . | a D451 o ili TESTED ideal f rO builders.

€Da012 £0.18 '74{CD4041 £0.87| CD4056 £1.55| CD4520 £1.15 §PM120/45  Stabilised power supply 30 for 87p - 100°%or £1.72 — 500 for

17| CD4042 £0.82| Cpaoes £0.19 92 (45V) £6.67 £€5.75- 1 500 for £10.36.

SPM120/55 Stabilised power supply

55V es.67 METAL FOIL
SPM120/65 Stabilised power supply
(65V) £6.67 CAPACITOR PAK
0 SG30 Power supply for Containing 50 metal foil capacitor — like
f:z gf equaliser £4.37 Mullard C280 series — mixed values rang-
£040 quall - ing for -O1uf-2.2uf. Complete with iden-
gjo Miscellaneous tification sheet O/NQ: 16204 £1.38.
mﬂ MPA30 Stereo magnetic cartridge J u M B 0 PAK
IMaS0iey EiT|Nesee  £138|7a0p ] SSETR £a.42
- ; 1. £241
LM320-24V £0.86 5.450 Stereo tuner £26.72 SEMH:ONDUCTOR
gi12 { Stereo30  Complete 7 watt stereo 16222 — Transistors Germ and Silicon
fggg amplifier board £22.66 Rectifiers-Diodes-Triacs-Thyristors-iCs
481 £0.40 £230 BP124 Siren alarm module 5 watts  £4.02 ?B%Zeners Af}.L Nevx & CODED. 'Approx
i SN76013N £2.01| TBASOD  £092 GE100MKIt 10 channel mono graphic pieces offering the amateur a fantastic
MCI310  £108172708  £052 | SN78023 equaliser £23.00 e iniPAKNand an Fenormousiisaving
18{MC1312 £2.18] 709P £028]SN76110  £1.72 @

ALL PRICES INCLUDE VAT. ADD 35p POST PER ORDER |

JUST QUOTE YOUR ACCESS OR BARCLAYCARD NO.
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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 already working in the industry. ICS can
provide you with the specialised training so essential
to success.

Personal Tuition and Guaranteed Success

The expert and personal 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

Excellent job prospects await those who hold one of these
recognised certificates. ICS can coach you for:
Telecommunications Technicians

Radio, T.V. Electronics Technicians
Technical Communications

Radio Servicing Theory

Radio Amateurs

Electrical Installation Work

Aiso MPT Radio Communications Certificate

Diploma Courses

Colour T.V. Servicing
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. L273, Intertext House,
Lonhdon SW8 4UJ
i * or telephone 01-622 9911 (all hours)

78

AsTRA

-PAK
92 GODSTONE ROAD i
WHYTELEAFE SURREY CR3 OEB

VAT must be added at 15% to all
prices shown. P&P 25p + VAT.
Send SAE for full catalogue in-
cluding books, resistors, capacitors,
vero, etc.

7400 010
T4H0O 023
7401 on
7402 on
7403 o1
7404 0N
74H04 023
7405 012
74HO5 023
7406 022
7407 0.22
7408 13
7409 3
410 on
74410 0.23
11 .17
74411 0.23
7412 15
7413 24
7414 50
J4H15 0.23
1418 23
1417 23
7420 1
7421 20
7422 16
7423 21
7425 23
7426 23
7427 024
7428 0.28
7430 0N
74530 0.23
32 0.2
7433 030
7431 0.1
7438 021
7440 .12
7441 .50 | 7.
7442 040
7443 070
7444 0707
7445 0.52
7446 080
7447 048
448 (.56
7450 0.11
7451 11
74H52 023
7453 a1t
7454 0.1t
7460 oM
7470 025
7472 D22
7473 0.25
7474 025
74574 042
7475 030
7476 025
7480 043

LINEAR

16 pin 012
CA3045-14 048] 18 pin 018
CA3046-14 050 | 20 pin 0.18
LM380N-14 085 | 22 pin 022
LM3I81N-14 148 24 pin 024
LM710-t4 ).30 | 28 pin 028
LM711N-14 030 | 40 pin 2.3
MC1310P-14 0.88 | 811895 .25
E555-8 .20 ( 81L598 126
NE558-14 .50 { 81L597 125
NE2501B-14 0.80] 811898 126
SN75110N 40 | MICROPROCESSOR
SN76003N 80 | CRYSTALS
SN76013N 125 | FREQUENCY
SN78023N 125 | Mhz.
SN76033N 881 0100 3.50
SN7B47IN .50 1 0.282 150
TAAS508 .32 | 0.300 50
TAABB18 .88 | 1.000 .25
TBA120S 88 8 5
TBAB41A 1.50 [ 1.8432 50
TBAB00 078 | 2.000 .25
TBAB10S 76 | 2.097 326
208 D68 | 2.457 3.26
TCA27050 80 3.276 .80
T0A2020 .00 | 3.579 2.0
IN414 .932 .80
VOLTAGE 4.000 .80
REGULATORS 443 e
LM300H-T098 0.76 | 4.915 L]
LM309K-T03 1.30| 5.000 £
uA723-14 .32 | 5.068 .80
7605-T0220 0.70( 5.185 260
7812-10220 070 5.875 .80
7815-10220 0.70 | 8.000 .80.
7824:10220 0.70 | 8.144 .00
7905-70220 0.78 | 6.553 ]
7912-10220 0.78 | 8.000 .80
7915-10220 .867 .80
W PROFILE 0.000 260
DIL SOCKETS 2.000 2.60
8 pin 2091 13518 .80
14 pin 0.111 18.000 .20
LED's
0.25" 0.2°
80 | REC 8.85 008
YELLOW 0.14 0.14
5 | GREEN 014 018
Led clip 0.25 0.35
'5 | TMS 4030 4096-BIT DYNAMIC RANDOM-
EM:CESS(ZIMA)WHMM
300ms n;;:‘..lqms]!'ilm 470!&&»: n:nl
ar write time. Compa! [ ]
inputs. No pull up resistors needed. Lew
power dissipation. 350mW ing 0.3mW
standby. Single low capacitence
Oata sheet available
240e2ch  4-10% B8-20%

% No mains rewiring.

* Switches on to preset brightness.

* Can be switched and dimmed

from many locations using TDE/K

kit making 2-way switching easy.
#* PRICE TD300K £6.50
TOE/K £1.80

of variable 2 secs 1o 3} mins.
LD300K LIGHTDIMMER.
*SPECIAL OFFER

10% Discount on any 2 of these kits,

* Easy to build — uses one MOS 1C.

TOUCH CONTROLLED
LIGHTING KITS (300W)

A Lightdimmer with NO knob. Dimming and on/off functions
are controlled by touch. Features include:

TS300K TOUCHSWITCH. Two touchplates. ON/OFF £4.30%
TSA300K AUTOMATIC. One touchplate. Preset time delay
£4.30°
£2.90°

OIGITAL VOLTMETER THERMOMETER KIT

Based on the 7106 single
IC 3% digit DV.M. the
Kit contains a PCB, re-

= .
TSD300K TOUCH-SWITCH & DIMMER combined. One
touchplate for on/off. Small knob controls brightness. £8.50%

6A with trigger

8A isolated

SCR {C108D) 5A/400V
Diac

10 x BC108 Transistors  £0.

RESISTORS

W (CR25 size} E12 series
Values 22 ohm to 10 Mohm
Pack 10 {one value) 10p
10 packs {mixed veiues) 80p

TRANSFORMERS

kit to be modified to
a Digital Thermometer
using a single transistor s LM3911 iC to sense
as the sensor. Requires
a 2mA 9V supply (PP3
battery).

ONLY £20.75

sistors, i pre- Standard 240V main’snrrimvx
sets, 1.C. and 0.5” liquid 100mA secondary {minature
crystal display. Com- 1650-0?}/2\;”’ 9-0-9v &
ponents are also included

1o enable the basic D.V.M. TEMPERATURFE

CONTROL KIT

temperature (80°C max.) and
.triac to switch hester. PCB
{4 c¢m. sq), potentiometer,
plus® all other components
included with instructions,
S00W .20 1KW - £3.50

Switches any appliance of up to 1KW on and offat

Clock/Appliance

preset times once a day. KIT contains: AY~5-1230

mains supply, display drivers, switches, LEDs, triac,
complete with PCBs and full instructions. £14.90

Timer IC, 0.5" LED display,

Quantity discounts on request. Add 25p ge and k

White box (56 x 131 x 71mm) - drilled  £2.80
- undrilled  £2-20
Ready built £22.50
Please add VAT to the above prices.
ing. Callers by only to:

T.K. ELECTRONICS (PE) 108 Swdisy Grange Road, London, W7 21X,

01-579 9794
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J. BIRKETT THE NEW CASIO

) ] CHRONOGRAPHS
Radio Component Suppliers

25 The Strait, Lincoin LN2 1JF
Telephone 20767

TO5 NPN 100 VOLT MTM"SISTOI;?WTV:E 2N 657 @ 25p, 5 for £1.

Put most solar watches in the shade!

CASIO 95QS-31B

TANTALUM BEAD CAPACITORS -1uf 3bv.w, -47uf 35v.w, 1uf 36vw. 2.2uf 4 YEAR BATTERY

T T I 30w 3 3ul 10wk Tuf 18vw., & Tuf 36v.w,, 6 BuF 36v.w
10v.w., 10uf 26v.w., 22uf 16v.w., 33uf 10v.w., 33uf 26v.w. All at 9p each. 100uf 10v.w., 1/100 sec. chrono to six
WAHE WOUND POTENTIOMETERS 2K, 10K, 100K, Allat hours. Dual time, 12 or
7500uf 100v . MULLARD SCREW TERMINAL ELECTROLYTIC Cae 24 hour. Stainless steel
NON POLARISED CAPACITORS 1uf 63v.w., e Bp, 4-7uf 63v.w., @ 109, 10uf 83vw., encased. Water resistant
Mourmue DIODES 100 PIV 10amg @ 18p, 100 PIV 20 amp e 28p. 1o 66 feet (2 at.).
-1uf 50v.w. Both 20p doz. RRP £29.95

muuma [YLAR CAPACITORS -01uf
TED 2 WATT ZENERS untested for 5. p
1AMP TRIACS 400 PiV at 3 for £1. £25.95
MUI.I.AID TAA 320 M.0.8.T. PRE-AMP 1.C. with data «36p.
25. 8 mmp 8.C.R.’s Stud Mounting untested @ 75p. .
50. 1 amp 8.C.R's TO5 untested @ £1.
100 MULLARD C 280 CAPACITORS assorted @ 57p.

AC 12.TIANSIS 'ORS$ Branded but tested @ 57p

AL BC 107-8-9 TRANS1STORS assorted untested @ $7p.

. PLASTIC PNPTIA SISTORS untested for § x

PLSAS‘(‘)NC EBC 107-8-9 TRANSISTORS a1ssorte untested @ 57p.
r

A D
50. VARI-CAP D?th' LIKE BA 102 umest for 57p.
TIANSFORMEIS 240 volt input. Type 1. 24 volt 'a#)ped at 14 volt 1 amp e« £1-30
{P&P 25p}, Type 2. 30-0-30 voit 500mA @ 21 30 P& 259) Type 3. 45 voit 6 amp 3
£4.80 (P&P ;)mIT pe 4. 20 volt 1 amp Twice, 10 volt 1 amp Twice @ £4-50 (P&P
volt

§ss§s
!!I

95p) T(Iges 4 545 volt 500mA @ £3-50 (P&P 85p), Type 6. 16 volt 2amp e
21 00( P 25p) Type 7 4 volt 1-75 amp @ £1-80 (P&P 25p), Type 8. 30 voit 1 amp @
1amp 8 C l s TO5 can untested for £1.

CASIO 95CS-31B

5 YEAR BATTERY.
1/100 sec. chrono to six
hours. Dual time. 12 or
24 hour. Solid stainless
steel case. Water resis-

B50.
Zs.ilmp 8.C.R's STUD MOUNTIN GUNTESTED FOR 76p.

20. 10.!581’00 DIODES ume 7p.
ELECTRET MICROPHONE SE I‘TS with FET Pre-Amp @ £1-85.
PLASTIC SILICON IIlDGES 100 PIV 1 am, , 200 PIV 4 amps @ 80p.
MOTOROLA OP-AMP TYPE MC 1439G ¢ 3 r £1.
10AMP8CRI1OOPIV|Z 4OOP|V0509,800PIV000|1

SILICON DIODES 1N 1 at 6 for 25p,
PI.A TIC BC 108 TRANSISTORS with Housa Numbers at10 form
MINIATURE 12 VOI.TZ POLE CH, *g! OVER RELAYS ¢

UNIJUNCTION TRANSISTORS 2N 22p, 2N 6028 o 2! ,2N 029 e 26p, ME 00ft ).
21 02'28 MU 4894 o 4JD5E29 SnmlhartoT|S4 . 5p 8023 ¢ 26p, MEU ;:nl{l:‘;l‘:l‘ 95(3 at),
PNP POWER TRANSISTORS BFTSGQ Sp 2N 37! Sx B X94.7Bp A

HIGH VOLTAGE RECTIFIER ASSEMBLY 6 Kv at 1 amp .20 £34.95

Ua 742 ZERO CROSSING AC IlGGERT IGAC @
N £1.-65 each.

MINJATURE DISC CERAMICS -01uf 50v.w. at 20p doz.
Please add 20p for post and packing on U.K. orders under £2,
unless otharwise stated. Overseas orders postage at cost. Both ‘have new Lithium batteries which outlast most
SOLAR watches. Constant LCD display of hours,
minutes, seconds, am/pm and day, (12 or 24 hour).
Dual time (12 or 24 hr). Automatic day, date, month
and year calendar. Mineral glass face. Backlight. High
quality s/s bracelets with easily removable links.

IC CONVERTER -
COOKBOOK

I NO BATTERIES,
NO WIRES. The
modern way of in-
stant 2-way com-

by W.'G. Jung Price: £8.90 munications. Just
P et Reaty for
et.
HOW TO BUILD YOUR OWN SOLID use. Crystal dlear
STATE OSCILLOSCOPE t(_:ommumcanons CASIO FX-68
by F. G. Rayer Price: £1.70 rom room to LC Display. 37 scientific x 3
s ph On-off f e 2
A SIMPLE GUIDE TO HOME COMPUTERS Rt ot Sk Gsetul a5 e ofhes atercom, functions. Trigs. logs, i¢3456-39
by S. Ditlea Price: £4.00 between office and warehouse in s ery and in homes. Exponentiations etc. = L i PR
Only £32.99 per pair + VAT 15% u.r& 5. P. & P. 99p. Standard deviations. -m - -
OPERATIONAL AMPLIFIERS 2nd ed. > 3 T vy Tl Get g
: Polar to rectangular R-P A Bk W
by G. B. Clayton Price: £10.00 & sexagesimal e
gesimal to - . P
RADIO & ELECTRONICS FOR decimal conversions. Pi, |} ®% W% WE NE &%
TECHNICIAN ENGINEERS cube root, six levels of | -
by D. A. Jacobs Price: £4.50 brackets, Full memory. § : : - -
MICROCOMPUTER-BASED DESIGN ;0;’13‘;52‘;‘;‘;“" ; -3
by J. B. Peatman Price: £6.50 ; £27_95 ’ 3 e [ = -
UNDERSTANDING DIGITAL ELECTRONICS + VAT 15%=£4.19 £19.95 o F | =
. by G. McWhorter Price: £3.90 Solve your cn:lmunlc-_tl};n . coma an
MICROPROCESSOR INTERFACING ol
TECHNIQUES
:’;;:::: OCESSORS FROM Price: £8.00 A very convenient 3/16 x 21/8 x 35/8". Wallet
" CHIPS TO SYSTEMS COLLEGE FX-80 POWER SAVBR!
by R. Zaks Price: £8.00 Specification as above plus ENG key. 4000 hour
: battery life from two AA size batteries.
PROGRAMMING THE 6502 . o8 .
by R. Zaks Price: £9.00 " x 3" x 5§". RRP £17.95 £15 '95

PROGRAMMABLES. FX-501P (£64-95) £54-95
FX-502P (£84.95) £74-95. FA-1 (£24.95) £19-95
MELODY 80 Now only £23.95 (£25.95)

*ALL PRICES INCLUDE POSTAGE*

notes, eonsult o h UNBEATABLE QUALITY AND VALUE FOR
-distance calls. On/off switch, control,
T H E M 0 D E R N a8 VAT IS%aE2 9 P& P, %hmmdd. MONEY FROM JA:dAfN —2 WHY SETTLE FOR
LESS? Fully guaranteed for 12 months.
DOOR ENTRY SYSTEM Most CASIO products in stock. Send 25p for our iliustrated
B o o K c O No house/business/surgery should be without a DOOR ENTRY SYSTEM mail order catalogue. Prices include V.A.T., P.& P. Send cheque
L] in this day and age. The modern way to mswer the‘dow in safity to un- or phone your Access or Barclaycard Number to:
BRITAIN'S LARGEST STOCKIST o LT etk bl aies
of British and American Technical Books invalid, the aged and busy housewife. Supplied complete d.i.y. kit with one in-
19-21 PRAED STREET t::ln:fwe latch M;Lm:mmﬂ.ca&d?:wl:y?”&a&mwm
diagram. Price £49-98 + VAT £1.50 + P. & P. £1-25. Kit with two
LONDON W21NP T 594 AT 159 5 & L0 TEMPUS
10-day price refund guaraniee on all items.
TR WESTLONDON DIRECT SUPPLIES (PE9)
169 KENSINGTON HIGH STREET. LO (W8

Closed Saturday 1 p.m.
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Enjoy your favourite Radio and TV.

on holiday...

The trouble with holidays is that you're
likely to miss your favourite listening
and viewing.

Thanks to our pull-out ‘‘Holiday Radio
and TV Guide" all that is now a thing of
the past. Get the September issue, out
now, and take this handy guide with you
on holiday. See how to pick up the
programmes you would get at home as
well as the local stations. Including local
traffic bulletins and weather forecasts.
Detailed maps show you the location of
local transmitters so you can align your
aerial for the best reception,

For better listening and viewing on
holiday, tunein to

Now, complete your syStem!

Citronic MM 313 Mixer

tdeal tor the DIY enthusiast buifding up 2
complete disco sysrem 4/6 ch mono. inc.
LED :ndicators, connections via phono
socket at rear. Bargain price, inchuding
PSU £89.70

The ultimate
range of speakers

We carry a good setection of

high quality chassis for the DY
speaker constructor 127 or 157

Bass speakers and Dual Concentries |
Exponential horns from £13.80, i
or our fabutous Pieco Horns which
handle a 5K 20K frequency range

wn any PA system up to 100W {No X
over required) and cost only £6.32. |
g

Ropelights ... crrec: ot discos. 7

metres lona Multiway connectars. 4 channel
£46.00 tinc.pack of spare bulbs}

Bulgin Octal plugs and
sockels  thees always hundreds of

Bulgin Octal multiway plugs and sockets in stock
—_ at Roger Squue’s Each pin rated
B6A . Pertect for your Sound to
I Light System. P552 SOCKET .£0.69
P551 PLUG £1.72.

Pl'oiecmfs Come and see our specially
\ selected projectors trom £50.60 {Squire Multi-
fect 150) to £83 37 {Tutor HE DDU}
/ plus the widest array of projector
attachment and effects that you Il
/ eve: sge on conuinuous demanstia-
tion.

Turntables

Our unsurpassed Disca
experience has enabled

us 10 select the best turntables
for your requirements. For
example the new BSR P200
bel1 drive. ONLY £28.75

Many disco accessories

All Roger Squire’s shops have a service department
which carries targe stocks of DISCO SPARES &
ACCESSORIES

Muitiway Cables
4 core (6A) 63p/metre
5 core {6A) 78p/metre
6 core (6A) 92p/metre

LATE NIGHT WED.
(UP TO 8 PM)

3.8 \2 w0
< 5 ‘(23 ,“\ o Yo C' S 9 :
Lo eS W et T wBe gat
A0b 1 nenEs SGO% W e PLa
QIS W GV et
22 Mg

G bt bt & £ L
Codespesd Electronics choir srecimiss
PO BOX 23, 34 SEAFIELD ROAD, COPNOR, PORTSMOUTH,

New, Full Spec. Devices P03 584

WRISTWATCH LCD'S A high contrast 3 digit wristwatch LCD with centrs colon. Suppfied
with polarizers and data. Only £1.00 Cat. No. 202 ‘

%n;sm CLOCK CHIP A super value digital clock chip for only £1.99. With data. Cat. No.

2

OO

358

4 DIGIT LCD A high contrast, easy to solder display with four 0-5 high non-multiplexed

digits. £6.95 each with data. Cat. No. 206

DIGITAL ALARM CLOCK MODULE Complete with giant 0.84” LED display. Add
fi and swi for lete clock. With data only £8.50 Cat. Ao. 205

SLIDE SWITCHES A miniature slide switch with two pols change-over contacts. Alt brand

new. 16p each. Cat No. 702

MOMENTARY SWITCHES Miniature spring loaded push button switches with one normally

open contact. Supas value 15p each. Cat No. 703

POLARIZING FILTER MATERIAL 0-006" thick plastic fikm. Any size cut — even 1 sq. inch.

Max. width 187, any length. Only 2p per sq. inch. Cat No. 707

PROGRAMMAGBLE UNIJUNCTIONS Four MEU21 PUT'S {similar to 2NB027). Makes long

delay timers. oscillators etc. With data and applications sheet. 4 for 50p. st no. 402

MINI 6 DIGIT LED DISPLAY 6 digit 7 segment display from Texas. Commen cathads, mul-

tiplexed. with 01" digits. £1.00. Cat. No. 306

DMM CHIP MM5330 dvm chip. Builds into high accuracy dvm or penel meter. Requires ad-

ditional circuitry. Supplied with deta and circuit. Only £3.95. Cat. No. 404

GIANT LEO DISPLAY Common cathode, non-multiplexed super 4 digit LED clock dispiay.

Lots of other uses too. Only £3.95 each. Cat. No. 204

MINIATURE DIDDES 25 mini 1N3470 germanium diodes (35v, B00mA). Excelient value,

25 for 50p. Lat. No. 401 ’

20 KEY XKEYBOAROS Calculator keyboards, excellent key action, 20 keys per board. 2

keyboards for £1.00. Cat. No. 107

|§] DIGIT DISPLAY Bright orange ges discharge displey. 14 digits 0-25” high. With deta

only 50p. Cat. No. 304

MATRIXEO SWITCRING DIODES 23 diodes on each 14 pin chip. Supplied with data

sheet. 5 chips for 50p. Cat No. 504 .

HIGH SPEEO DIODES 1N4151 high speed switching diodes. Similar to 1N4148. 10 diodes

for 35p. Cat. No. 403

10 HYBRID CIRCUITS 8 resistors and 8 capacitors built inta ssch hybrid circuit. idsal

values for semiconductor circuits. Excellent for minimizing PCB component space. 10 Hybrids

for 50p. Car. No. 807

Untested Items
LED OISPLAYS (Untested — no guarantees) 10 seven ssgment LED displays. 0-127* digits
common cathode. 10 for £1.00. Lat. Ho. 311

30 MIXED [C'S {Untested — no guarentees) Coul include anything Linear or Digital. You
test. Good value for £1.00. Cat Ho. 503

REJECT CALCULATORS Production line rejects. Yields lots of goodies when stripped down
(not much wrong with some we tested) Only £2.50 each. Cat No. 104

A full refund guarantee on all items. Post and Packing please add 35p (Overssas orders
add S0p). Lots more goodies in our catalogus. Send medium sized SAE for your free copy.

(/L
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OUR 1979 CATALOGUE

including the first edition of
STOP PRESS

{Send S.A.E. for copy) RAM
2102A 2
% Latest low prices 1024 - 1 250ns
% Fascinating new items : £1.33
% Special offers — 16 for £18.95
a bargain on their own
* Lowest prices ever for
TTL
% Free 45p worth of
vouchers

EHRONASOUNIE electronics

DEPT. 16, 56 FORTRIS GREEN ROAD
MUSWELL HILL, LONDON N10 3HN
TELEPHONE: 01-883 3705/2289

USE OUR “ORDER
RING’' LINES

VAT INCLUSIVE PRICES P&P 25p

VALVE MAIL ORDER CO.

Climax House
Falisbrook Road, London SW16 6ED

FOR YOUR GUIDANCE
VALUEADDEDTAX

In view of changes affecting V.A.T. at the time of going to
press, readers should ensure that they have added the
correct amount of V.A.T. before ordering.

Export orders are not subject to the addition of Value
Added Tax. '

STORAGE CABINETS

\ . y  Metal Cabinets 12" wide x 53"
e o]l = =l deep, finished blue with trans-
;f;: ] == parent plastic drawers.
Tea]e= = Type H No.of Drawers Price
=[=]=l=1E {ins) Sm MedLge
==l 1118 11 15 2 1 £9.85
=] === 1633 16 30 2 1 £12.75
=l=l= ==l 1838 18 35 2 1 £14.95
=T eale2l 2 2236 22 30 4 2 £16.85
@L;E’H} 2260 22 60 - - £16.95
= Prices include VAT and Post. Cheque/P.0. to:

Millhill Supplies (Tools).
35 Preston Crowmarsh, Benson,
Type 1838 Oxon OX9 6SL.

Ep £p £o :8 £p

AA119 -12| BCY70 0.17 | MPSUO1  0-41 [ 1N914 -06 | 7405 -18

AAY30 .31| BCY71 0.20 | MPSUO6  0-53 | 1N916 -08 | 7406 -46

AAY32 -48] BCY72 0:-15 | MPSU56  0-56 | 1N40O1 -07 | 7407 .46

AAZ13 -21] BCZ11 1.72 | NE55 0-52 | 1N3002 -07 | 7408 23

AAZ15 -39/ BD115  0.52 | NKT401 230 ] 1N4003 -08 { 7409 23
7 -31| BD121 1.38 | NKT403  1-99 1 1N400O4 -08 { 7410 18

AC107 69| 8D123 1.38 | NKT404  1-99 1 1N40OS5 091 7412 30
AC125 -23| BD124  1-50 | OA5 1-09 1 1N4006 -09 | 7413 37
AC126 -23| BD131 0-40 | 0A7 0-63 | 1N4007 -10 | 7416 37
AC127 -23| BD132 0-44 | 0A10 0-74 | 1N4009 -17 | 7417 37
AC128 -23{ BD135 0-39 | 0A47 0-16 [ 1N4148 07 | 7420 20
AC141 -29| BD136 0-38 | OA70 .35 | 1N5400 -1% | 7422 23
AC141K ):40| BD137 0-40 | 0A79 5 | 1IN5401 151 7423 37
AC142 -23| BD138 0.46 | OAg1 6 1 1544 05| 7425 35
AC142K -38] BD139 0-49 | 0A85 - 15920 -08 | 7427 35
AC176 231 BD140  0-51 | 0A90 - 15921 -08 | 7428 49
AC187 -23| BD144 2.30 [ 0A91 -09 | 2G301 16| 7430 20
AC188 -23| BD181 1.26 | 0A95 -09 | 26302 1-15| 7432 35
ACY17 -98] BD182 1-36 [ 0A200 . 2G306 1-27| 7433 41
ACY18 -921 BD237 0-46 [ 0A202 -10 | 2N404 1-15| 7437 37
ACY19 -86] BD238B 0-63 [ 0A211 -15 | 2N§96 -291 7438 37
ACY20 -80( BDX10 1-06 | 0Az200 1-15 | 2N697 -291 74 21
ACY21 -86| BDX32 2:30 | 0Az201  1-15 | 2N698 -351 7441AN 97
ACY39 .72| BDY20 1-441 0AZ206 1-15 | 2N705 381 744 83
AD149 0-80| BDY60 1-72 | 0AZ207 1-15 | 2N706 17| 7447AN 04
AD161 0-52| BF115 -29 1 OC16 2-30 | 2N708 -23| 745 1
AD162 0-52| BF152 -21 [ 0C20 2.88 | 2N930 -23| 7451 21
AF106 -52| BF153 -23 | 0C22 -88 | 2N1131 -30| 7453 21
AF114 .86 | BF154 -20 | 0C23 16 | 2N1132 -30 1 7454 21
AF115 -86| BF159 -26 | 0C24 -45 | 2N1302 -40| 7460 21
AF116 .86 BF160 181 0C25 04 | 2N1303 -401 7470
AF117 .86| BF167 .23| 0C26 1.04 | 2N1304 -521 7472 38
AF139 -46| BF173 -23 | OC28 2-30 [ 2N1305 -621| 7473 41
AF186 .38| BF177 -28 | 0C29 2.30 | 2N1306 581 7474
AF239 -52| BF178 .28 | OC35 1.73 | 2N1307 58| 7475 62
AFZ11 .16| BF179 -29 | OC36 1-73 | 2N1308 63| 7476 46
AF212 16| BF180 -35 | 0Ca1 0-92 | 2N1309 -63| 7480 63
ASY26 -46| BF181 .35 | 0C42 .86 | 2N1613 -29| 7482 86
ASY27 .46 | BF182 -35 | 0C43 59 | 2N1671 731 7483
AS215 1-44| BF183 .29 | OC44 -69 | 2N1B93 29| 7484 1.15
ASZ16 1.44| BF184 .29 | 0C45 .63 | 2N2147 02| 748 4
AS217 1.44| BF185 .29 | OC71 -63 [ 2N2148 -89 74
ASZ20 1.72| BF194 -10 | OC72 -63 | 2N2218 -291 7491AN 92
ASZ21 2-30| BF195 101 0C73 :15 | 2N2219 -28| 7492 69
AU110 1-96( BF196 -12 | OC74 0-74 | 2N2220 211 7493 69
AU113 1.96] BF197 -14 | OC75 0-74 | 2N2221 -21| 7494 92
AUY10 1-96] BF200 -31 | OC76 0-63 | 2N2222 +211 7495
BA145 .15 BF224 -23 | 0C77 1.38 | 2N2223 -16| 7496 92
BA148 15 BF244 -32 0.74 | 2N2368 .20 7494 45
BA154 -10| BF257 -28 | ocg812 1.38 | 2N2369A 0-24] 74100 73
BA155 12| BF258 -30 0.74 | 2N2 23| 74107 52
BA156 10| BF259 -37 | OC83 0-74 | 2N2646 -63| 74109 81
BAW62 -06| BF336 -35 § 0C84 0.74 | 2N2904 -291 74110 58
BAX13 -07| BF337 -35 | 0C122 1.73 1 2N2905 -291 74111 81
BAX16 .10| BF338 -36 | 0C123 2.02 | 2N2906 -24| 74116 02
BC107 -14| BFS21 4.55 . 0C139 2-59 | 2N2907 -24| 74118 15
BC108 -14| BFS28 .56 | 0C140 3-16 | 2N2924 .24| 74119 73
BC109 15| BFS61 237 0C141 3.74 | 2N2925 25| 74120 95
BC113 -14{ BFS98 .23} 0C170 1-16 | 2N29 181 74121 .46
BC114 .15 | BFW10 .74 | OC171 1-15 | 2N3053 -29| 74122 -69
BC115 -16| BFW11 .74 | 0C200 1-73 | 2N3054 -58| 74123 15
BC116 .17 | BFXB4 0.25 | 0C201 2.02 | 2N3055 81174125 -63
BC117 .20 | BFX85 0.26 | 0C202 2.02 | 2N3440 -89 74126 -63
BC118 12| BFX87 .24 | 0C203 2.02 | 2N3441 -92| 74128 .69
BC125 .18 { BFX88 .24 | 0C204 2.88 | 2N3442  1:26) 74132 -81
BC126 .23 | BFY50 .30 | 0C205 2.88 [ 2N3525 0-92| 74136 .63
BC135 .16 | BFY51 .30 | 0C206 2.88 | 2N3614  1-73| 74141 0.92
BC136 .17 | BFY52 .30 | 0C207 2.02 | 2N3702 -13| 74142 2.65
BC137 .17 | BFY64 .30 | OCP71 1.44 | 2N3703 -151 74143 2.88
BC147 .10 | BFY90 .44 | ORP12  0-86 | 2N3704 15| 74144 2.88
BC148 .09 BSX19 .24 | R2008B  2.02 | 2N3705 151 74145 1.04
BC149 -10 | BSX20 .23 | R2009 2.59 | 2N3706 -15| 74147 2-30
BC157 .10 | BSX21 -23 | R2010B  2.02 | 2N3707 -15| 74148 2.02
BC158 .09 | BT106 44 | T1C44 0.35 | 2N3708 121 74150 1.84
BC159 .12 | BTY79/4 3.67 | T1C226D 1.38 | 2N3709 15| 74151 097
BC167 -14 | BU20! 2.02 | T1L209 0-23 | 2N3710 12| 74154 2.02
BC170 .13 | BU206 .59 | TIP29A  0.47 | 2N3711  0-12| 74155 0-97
BC171 .12] BU208 .30 | TIP30A  0.48 | 2N3771  2.02{ 74156 0.97
BC172 .12| BY1 .52 | TIP31A .51 | 2N3772  2-30| 74157 0-86
BC173 14| BY126 .16 | T1P32A .56 | 2N3773 .45] 74159 2.42
BC177 17| BY127 19 | T1IP33A .79 | 2N3819 -41 | 74170 2.65
BC178 16| BZx61 21 { TIP34A -84 | 2N3820 52| 74172 5.06
BC179 18| Series TIP41A .72 | 2N3823 -63| 74173 1.61
BC182 13| BZv8s 0.15 ) T1P42A .81 | 2N3866 -83| 74174 173
BC183 12| Series T1P2955 0.77 | 2N3904 151 74175 1.04
BC184 13| CRS1/05 0.52| T1P3055 0.64 | 2N3905 15| 74176 1.26
BC212 15[ CRS1/40  0.69 | T1543 .52 15| 74178 1.44
BC213 14| CRS3/40 0-86 | 25140 .29 | 2N4058 16| 74179 1.44
BC214 17| CRS3/60 1.04 | ZS170 .24 | 2N4059 121 74180 1.32
BC237 10| GEX 73| 25178 .62 | 2N4060 .14| 74190 1.73
BC238 14| GEX541 02 | 25271 .26 | 2N4061 14| 74191 1.73
BC301 29 86 | 25278 -65 | 2N4062 15| 74192 1.55
BC303 .28 GJ5SM ZTX107 113 | 2N4124 17| 74193 1.55
BC307 12| GL7M 86 | ZTX108 12 | 2N4126 17| 74194 1.44
BC308 -12| GMO378A 2.02 | ZTX109 14 | 2N4286 -23{ 74195 1.16
BC327 .23 | KS100A 52 | ZTX300 14 | 2N4288 -25| 74196 1.38
BC328 -21{ MJE340 92 | ZTX301 15 | 2N4289 -28| 74197 1.26
BC337 -21 MJE370 36 | ZTx302 17 | 2N5457 .40| 74198 2.59
BC338 -20{ MJE371 .71 | ZTX303 .20 | 2N5458 .40 | 74199 2.59
BCY30 1.15| MJE520 .60 | ZTX304 .22 | 2N5459 40| 76013N  2.02
BCY31 1-15| MJES21 163 | ZTX311 14
BCY32 1.15| MJE2955 1.44 | ZTX314 23
BCY33 1.04{ MJE3055 0-86 | ZTX500 .15 | INTEGRATED
BCY34 1.04 | MPF102 .35 | ZTX501 .16 | CIRCUITS
BCY39 3.45/MPF103  0-35 | ZTx502 -18 | 7400 .18| Plugs in socket
BCY40 15| MPF104  0-35 | ZTX503 -20 | 7401 18] — low profile
CY42 .29| MPF105  0-35 | ZTX504 23 | 7402 -18! 8pin DIt 0.17
BCY43 .29 MPSAO6  0-28 | ZTX531 -23 | 7403 .18{ 14 pin DIt 0.17
BCY58 18| MPSAS6  0-30 ) ZTX550 -18 | 7404 .20| 16 pin DIL  0-20
Open daily to callers: Mon.-Fri. 9a.m.-5 p.m.

Vaives, Tubes and Transistors - Closed Saturday|prices correct
Terms C.W.O. only - Tel. 01-677 2424-7 .
Quotations for any types notlisted S.A.E. when going

Post and Packing 30p per order to press
All prices include VAT Telex 346708
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SMALL ADS

The prepaid rate for classified advertisements is 20
pence per word {minimum 12 words), box number 60p
extra. Semi-display setting £6.60 per single column
centimetre (minimum 2.5 cms). All cheques, postal
orders etc., to be made payable to Practical Electronics
and crossed "Lioyds Bank Ltd". Treasury notes should 2. The publishers
always be sent registered post. Advertisements, together
with remittance, should be sent to the Classified

CONDITIONS OF ACCEPTANCE

. OF CLASSIFIED ADVERTISEMENTS
"1, Advertissments sre accepted sudject to the
conditions appearing on our current advertise-
ment rate_card and on the express understand:
that the Advertiser warrants that the
Rmmm does not contravene any Act of
Parliamént nor is it an infringement of the
British Code of Advertising Practice.
g reserve the right to refuse or
> Athough t‘dm the Publishers
3 every care is
shmhbe lisble for clericel or printers’

RECEIVERS AND COMPONENTS

TURN YOUR SURPLUS capacitors, transistors, etc., into cash.

Contact COLES-HARDING CO,, 103 South Brink,
Wisbech, Cambs, 0945-4188, Immedlate settlement.

Advertisement Manager, Practical Electronics, Room errors of their consequences.
2337, IPC Magazines Limited, King's Reach Tower,
Stamford St., London, SE1 SLS. (Telephone 01-261
5846).
100 MIXED COMPONENTS £2.75, 10 LEDS 90p Lists 15p.
Sole, 37 Stanley Street, Ormskirk, Lancs. L39 2DH. 8
TECHNICAL TRAINING

MINIATURE PANEL METERS approx. 1'’ cube. Left

rest posmon Scale calibrated 1-10. 600 ohm resnsunce
Sensitivif A £1.25 cach inc. P&P. Wilkinsons Ltd.,
Industri Esta e, Pocklington, York.

ELECTRONIC COMPONENTS. Send S.A.E. for List. Special
Offers monthly. Radnor Supplies, 23 Arbury Road,
Nuneaton, Warwicks.

ANY AVAILABLE COMPONENT
YOU WANT
Having Trouble?
Ask us to quote you
System 696 Ltd.
- 01-609 3402

Get the training you need to move up into a-higher
ald . Take the first step aow—write or phone 1CS

etails of ICS specialist homestudy courses on
Radno, TV, Audio Eng. and Servicing, Electronics,
Compulers: also self-build radio kits. Full details from:

1CS SCHOOL OF ELECTRONICS
Dept. L272 Intertext House, London SW8 4UJ

Tel. 01-622 991 1 (alf hours)

COMPONENTS AT SILLY PRICES! Mixed Resistors: 250 £1.20,
1000 £3.80. Capacitors: 100 £1.00, 500 £3.20. Transistors:
BC108, BC214-10 70p, 100 £5.80. Mixed Components,
Hardware, Boards [0lbs £3.50. S.A.E. Lists. W.V.E.3,
Craigo Farm, Tintern, Gwent.

TUNBRIDGE WELLS COMPONENTS, Ballards, 108 Camden
Road, Tunbridge Wells. Phone 31803. No Lists. Enquires
S.AE.

BRAND NEWCOMPONENTS BY RETURN
E mm 16V, 28V, 50V.
gz’& 47—5 (5?)\7——6&) 11?)0—7 (50 v—::)
3"/ ). 370 11p. * (4OV—_188).
moonsv—isn 1000/25v—1ep 1000/40v—38p.
Submi-im'-bud‘rmhm
01, 22 047 10 e 35V, 4.7 @ 6.3V — 10p.
/3 7/26V— 65 10/28v, 15/1sv—14p.
22 6V 33/1ov 47/ 68/3V & 100/3V—18p.
2/25 am ov-—-up. 47/16v-32p.
2%""1':) f. %7 i 3p '56 Ef 350" lﬁ‘;
P to D — pf. _to P!
0% 390 4700 pf—dp.

Vertical
E12 22 pt. to 1000 pf. EG 1500 p' to 47‘0:$.pf.-—29
olynyr-n- E12 Series 63V. Horizontal

O pf. to 820 pf—3p. 1000 pi to 10000 ni—4p
Mhlnun rester 250V Vort Mtg, E
01 to 068:"-49 22-—%’33 47—‘l°p
68 —

12p. 10 — 1

M lar (Polyosur) Fllm 100V Vertical Moumlng.
1, 5—3tp. 01, -02—44p. -04, -05—84p.
i F m E12 Ser. O‘)‘.

0-125W mixed carbor/metal 100} to 1MO—1p,
?-%zstg?rbon 10 to 10MQ (10"% ovr{r) IMO%)W; ]
10 5
-25W, 0- wa& 1 OW n’aml Film 100 to 2M2()—2p
1N414 4002—4p. 1N4006—8p. 1N4007—Tp.

BC'IO7IB/9 BC147IB/9 BC157/8/9, BF194 & 7—10p.
8 Pin ic's. 741 Op. amp.—18p. 555 'I'mer—Z‘p
Dil Holders 8 pin—! 14 pin—12p. 1 in—1:
LED's. 3 & 5mm. Red—10p. Green & Yallow—‘l‘p
(z;aommeta BiorFsmm —1;};:2% p%a :;olgerss 5!‘nmA—_2 P.
mm. uses g + & D,
20mm.  Anti_  Surge  100mA. to S-SA-— 3
20mm.  Fuseholders P.C. or Chassis Mtg—B8p.
Solid A1. knobs 15mm.—26p. 25mm.—3Bp. 30mm.—!
400mW Zener diodes EZ4 series 2V7 to 33v—8p.
Prices VAT inclusive Post 10p. (Free over £4),
THEC.R.SUPPLY CO.

127, Chasterfield Rd., Sheffield SBORN.

P.C.B.g Paxolin 10{-" x 44" 4-£1.30. 12" x 9% 886p. 16" x
114" £1.40, D.S. 10" x 83" 85p. Fibre Glass 127 x 74"
£1.60. D.S. 104" x 7" £1.35. 8" x 7" £1.15. Unit with 8
silicon diodes 600V 20 amp, 8 SCRs 400V 16 amp, 6
Vinkors, W.W. resistors etc. £6.75. 300 small components,
trans. diodes £1.58. 7 Ibs. assorted components £3.78. List
15p refundable Post 20p. Insurance add 15p.

J .W.B. RADIO

28 Sale,

M33 INL

SURPLUS stocks of Electronic Components at less than
wholesale pnees SAE bnny free lists. Ba.rdwell L., 212
Stubley Lane, Dr -Woodhouse, Shefficd, S18 5YP.
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AERIALS State if under 18
AERIALBOOSTERS
Improves weak VHF Radio and Television CITY & GUILDS EXAMS

reception.
B45-UHF TV, B11-VHF Radio. B11A-2 metre
radio. Fornext to the set fitting.
Price £5. S.A.E. for leafiets.
ELECTRONIC MAILORDER LTD,
62 Bridge Street,
Ramsbotton, Bury, Lancs, BLO 9AG.

EDUCATIONAL

TELEVISION &
VIDEO SYSTEMS
SERVICING

16 MONTHS full-time Diploma
course to include a high percent-
age of practical work.

@ ELECTRONIC PRINCIPLES

® MONO & COLOUR TELEVISION
® CLOSED CIRCUIT TELEVISION

@ VIDEO CASSETTE RECORDING

® DIGITAL TECHNIQUES

® TELETEXT & TV GAMES

Shortened courses for applicants with
suitable electronics background.

Next session starts September 17th.

(Also available 2} year course in Marine
Electronics & Radar for employment as
ships Radio Officer.)

Prospectus . from:

LONDON ELECTRONICS
COLLEGE

Dept. PEASY, 20 Penywem Road,
London SW5 9SU. Tel. 01-373 8721.

Study for success with ICS. An ICS homestudy course -
will ensure that you pass your C. & G. exams. Special
courses for: Telecoms. Technicians, Electrical
Installations, Radio, TV & Electronics Technicians,
Radio Amateurs. Full details from:

ICS SCHOOL OF ELECTRONICS
Dept. L272 Intertext House, London SW8 4UJ
Tel. 01622 9911 (all hours)
State if under 18

COLOUR TV SERVICING
Learn the techniques of servicing Colour TV sets
through new homestudy course approved by leading
s. Covers principles, practice and align-
ment with numerous illustrations and diagrams. Other
courses for radio and audio servicing. Full details from:

ICS SCHOOL OF ELECTRONICS
Dept. L272 Intertext House, London SWS8 4UJ
Tel. 01-622 991 (all hours)
State if under 18

RECORD ACCESSORIES

STYU Cartridges for MUSIC CENTRES, &c. FREE List
No.29 for S.A.E. includes Leads, Mikes, Phones &c.
FELSTEAD ELECTRONICS, (PE), Longley Lane, Gatley,
Cheadie, Ches. SK8 4EE.

SITUATIONS VACANT

UNIVERSITY OF LONDON GOLDSMITHS’ COLLEGE
New Cross, London, SE14 6NW

Psychology Depertment

The Psychology Department has two senior vacancies for
technical staff to start as soon as possible.

1) TECHNICIAN (Grade 6)
to work on the Department’s extensive range of electronic
and video U Normal for this post will
be HNC/HND.
Salary on the following scale:
£3,984-£4,104-£4,236-£4,365-£4,497-£4,626-£4,758
plus £525 London Weighting Allowance. *

2) TECHNICIAN (Grade 5)

to work in the Teld of computer and microprocessor nppllon~
tions in psy g Normally
qualitications/s would be required for this post but

ications for gradi in rel fields will be wel
Salary on the foliowing scale:
£3.474-£3.582-£3,699-£3,816-£3.933-£4,058 plus £625

London Weighting Allowance.

Write for further details to the Personnsl Officer to whom
applications should be sent by 31st August, 1879.
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‘Oor'F

grades

We are looking for school leavers aged 17-19 who have obtained O or F grades in Mathematics and
Physics, at G.CE. ‘A’ Level, and wish to take up a career in Telecommunications.

The Company
GEC Telecommunications Limited, Coventry, design develop’and manufacture a wide range of
telecommunications equipment.

The Job

Together with the Coventry Technical College we are offering a

Three year sandwich course
for Technician Engineers

specialising in telecommunications and electronic engineering. This course of sponsored full-time
education and industrial training leads to a final qualification as a TECHNICIAN ENGINEER.

Applicants

School leavers aged 17-19 who have recently taken G.C.E. 'A’ Levels in Physics and Maths but are
unable or do not wish to study at Degree level. A weekly salary is paid so no L.E.A. grant is
necessary.

With full personal details, including academic qualifications and address of school to:
Mr. C.J. Peterson, Student Training Officer, GEC Telecommunications Limited, Spon Street,
Coventry CV1 3AZ.

Tel: Coventry 452152 ext. 7361. Quoting Ref. No.CP/79/PE

&SEC

Telecommunications

level?
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essential.

ASSISTANT FILM
RECORDISTS
& TRAINEES

WOULD YOU LIKE TO SPECIALISE IN
SOUND WITH THE BBC TV’S FILM DEPARTMENT?
THERE ARE VACANCIES IN WEST LONDON.

ASSISTANT FILM RECORDISTS work initially in sound
transfer and dubbing areas operating sound recording and
reproduction equipment for a wide range of programmes.

There are prospects of progressing to mobile Film Recording work
in due course. If you have professional experience in this field,

the starting salary would be £4185 p.a. perhaps higher if
exceptionally qualified, rising to £5605 p.a. An additional
allowance is paid for shift work (not nights). Normal hearing is

EXCELLENT TRAINING is given if you have ambitions to do
this type of work but lack experience. You will need ‘O’ level
standard of education or equivalent, preferably including Physics
and/or Maths and a basic knowledge of electronics. You should be
able to demonstrate a practical interest in sound and recording.
Trainees will start at a salary of £3800 p.a. early in 1980 and should
qualify for promotion to Assistant Film Recordists about a year later,

Conditions of Service are good. Telephone or write immediately
for an application form and further particulars, enclosing
addressed envelope and quoting reference 2383/PW, to
Appointments Department, BBC, London WIA 1AA.
Telephone 01-580 4468. Ext. 4619.

60 tv

SERVICE SHEETS

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.

BELL'S TELEVISION SERVICES for Service Sheetson Radio, Tv,
etc £1.00 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) 55885.

FOR SALE

NEW BACK ISSUES of “PRACTICAL ELECTRONICS”
available 70p each Post Free. Open P.0./Cheque returned
if not in stock -~ Bell's Television Services, 190 ings Road,
Harrogate, N. Yorks. Tel: (0423) 55885.

PE. JAN: ‘68 to DEC: '77. PW, JAN: ‘77 to JAN: '79. (Some
;g(l)i§s61;lg) + 36 add PE/PW total 131 Mags. Offers? andy

MK14 — Many extras and improvements £60. PE VDU Built
£50. 0204 694265 (Manchester).
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SUPERBOARD 1) CASE. also suitable compukit UK 101 £20.
Tel: Farnborough (Kent) 51591,

MK14, Working, spare sockets, power unit, improved
keyboard, extra manual. £50. Lowestoft 85379,

ITT 8099X Dual JK Flip Flops Brand New 10 for £1. 50 for
1{14.5?. l.li(\dd 20p Post. Simpson, 2 Neville Street, Norwich,
orfolk.

MK14 MICROCOMPUTER, working with P.S.U., cassette in-
terface, RAM, I/O, £63. Phone 01-560 1015. (Isleworth)
evenings.

PRACTICAL ELECTRONICS 1973-1978 inclusive. Sensible
Offer. AVO8 Mk I1—£45. Ely 2371 Ext. 372.

SUPERBOARD 11 complete with manuals unused, obtained
from USA £225. Enquiries Box No. 81.

BOOKS AND PUBLICATIONS

ROMANIAN ELECTRONOGRAPHY, tobioscopes, electrokinesis,
biogravity, hallucinophotography. dermoptics, psy
chotronic  generators, Kirlianography. SAE 4''x9"':
PARALAB, Downton, Wilts.

WHY NOT START YOUR OWN BUSINESS REWINDING ELECTRIC
MOTORS. A genuine opportunity to success. LARGE
PROFITS. You can’t help but make money if you follow the
easy, step by step, instructions in our fully illustrated Manual
showing how to rewind Electric Motors, Armatures and Field
coils as used in Vacuum Cleaners, Electric Drills and Power
Tools. NOPREVIOUS KNOWLEDGEIS REQUIRED, as
the Manual covers in 13 Chapters, where to obtain all the
work you need, materials required, all instructions rewind
charts and how to take data etc.-A gold mine of information.
How to set up your home workshop and how to cost each job
to your customer, £4.00 plus 30p P. & P. UK CWO. to
INDUSTRIAL SUPPLIES, 102 Parrswood Rd.,
Withington, Manchester 20, Dept. PE.

COMPLETE REPAIR information any requested T.V,
£5 (With diagrams £8.50). Any requested service
sheet for £1. plus SAE. SAE brings newsletter +
special offers — service sheets from 50p, bargain
vouchers, unique publications.

AUS (PE) 76 Church Street, Larkhall, Lanarkshire

LADDERS

LADDERS. Varnished 254’ ext. £40.34. Carr. £3. Leaflet.
Callers Welcome. Ladder Centre (PEES) Halesfield (1).
Telford 596644.

MISCELLANEQUS

CABINE1:OEITTINGS

Stage Loudspeakers and Amplifier Cabs
Fretcloths, Coverings, Strap & Recess Handles, Feet, Castors,
Jocks & Sockets, Cannons, Bulgin 8 ways, Reverb Trays,
Locks & Hinges, Corners, Trim, Speaker Bolts etc.

Send 2 x 9p Stamps for samples and illustrated catalogue

ADAM HALL (P.E. SUPPLIES)
Unit 3. Cartton Court, Grainger Road
Southend-on-Sea, Essex.

THE SCIENTIFIC WIRE COMPANY
PO Box 30, London E.4
Reg. Office 22 Coningsby Gardens.

ENAMELLED COPPER WIRE
SWG 1ib 8oz 4oz

20z
10t0 189 283 1.65 .80 .64
20t0 29 303 178 1.00 .76
301034 325 186 1.07 .80
35 tc 40 360 208 1.22 .89
411043 484 27 2.07 1.38
44 to 46 537 3.25 2.29 1.80
47 8.37 5.32 3.19 1.91
481049 1596 9.58 6.38 3.51

SILVER PLATED COPPER WIRE

14.16,18 430 239 1.63 1.00
20 & 22 532 3.03 1.85 1.13
24 & 286 6 06 357 213 1.30
28 & 30 7.00 410 2.50 1.53

Fluxcore 60/40 Soider 22 swg 65 ft 90p

18swg 22ft 80p
Tinned Copper Wire 6 mm 23 swg 11b £4.00 10 lbs £20
Wire Wrapping Wire 30awg 82ft £1.10

Wire Wrapping Tool & 4 Reels £6.00
gABLEs Per Meter
WAY 13..2 mm 2.5 amp 13p
2 WAY 16/.2 mm 2.5amp 16p
3 WAY 242 mm &amp 24p
3 way 32/2 mm 10amp 32p
3 WAY 14/2 mm 2.5amp 16p
4 WAY 14/ 1 mm 75 amp 30p
4 WAY 7/2 mm 1.4 amp 30p
8 WAY 14/.2 mm 25amp 45p
10 WAY 7/2 mm 1.4 amp 60p
1 CORE 7/.2 mm Screened 12p
2 CORE 7/.2mm Each Screened 16p
2 CORE 7/2 mm Screened 14p
4 CORE 7/2 mm Screened 30p
LOLOSS Co-Axiat 25p

Prices include P & P and VAT
Orders under £2 please add 20p.

* HIGH QUALITY +
. PCB's .

From your own artwork master negative or positive
maximum 12" x 12%,
Manufactured in glass fibre tinned and drilled

ice for and small i

Dealer enquiries welcome.

xp service YP [ runs

Small contract circuit boards assembled

Gold plating for reliability where edge connectors
are us:

eod
Manuhctuve: gm YOur own artwork master

Various colours available brushed and satin finish
Express service and compaetitive prices

Send artwork or phone for prices
-125W 5%C.F. Resistors E12 smgoc 1p each
1N4148 Diodes 2p sach

Ecoscope Instruments L.
Clyde Workshops, Fullarton Road. Glasgow G32
01-641 7863
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MAKE YOUR OWN PRINTED CIRCUITS

Etch Resist Transfers — Starter pack (5 sheets,
lines, pads, I.C. pads) £1.56. Large range of single
sheets in stock at 32p per sheet.

Ferric Chloride — 1 Ib bags 80p (P&P 50p)*

M Positive T p ies from P.C. layouts
in magazines by simple photographic process. Full
instructions supplied. 2 sheets (20 x 25cm)
negative paper and 2 sheets {18 x 24cm) positive
film £1.30.

S.A.E. lists and information. P&P 25p/order except®

P.K.G. ELECTRONICS
OAK LODGE, TANSLEY, DERBYSHIRE

NO LICENCE EXAMS NEEDED

To operate this miniature, solid-state Trans-
mitter-Receiver Kit. Only £10.25 plus 25p P. & P.
‘Brain-Freeze' 'em with a MINI-STROBE Elec-

»

*

»

»

FOR INDUSTRY ‘and’ THE AMATEUR

SEAHORSE ELECTRONICS LTD.

P.C. BOARDS

One off or production runs
Assembly of P.C.Bs or kits
Expert hand soldering
Design service if required
Artwork & Photography

Unit 2 Picow Farm Road
Service Industry Estate,
Runcorn, Cheshire.
(09285) 75950

CLEARING LABORATORY. Scopes, recorders, testmeters,
bridges, audio, R.F. generators, turntables, tapeheads,

SUPERB INSTRUMENT CASES BY BAZELLI, manufactured
from P.V.C. Faced steel. Hundreds of people and industrial
users are choosing the cases they require from our vast
range. Competitive prices start at a low Chassis
punching facilities at very competitive prices, 400 models to
choose from. Suppliers only to Industry & The Trade.
BAZELLI (Dept. No. 231), St. Wilfrids, Foundry Lane,
Hatton, Lancaster, LA 6LT. -

PROFESSIONAL AND DIY BURGLAR

ALARM EQUIPMENT

Send SAE for Pricelist and full
details of our top quality items at
competitive prices

SONIC INTRUDER ALARM SYSTEMS
19, Hﬁpe Street, Old Glossop, Derbyshire,
SK13 9SB. Tel: (M§74) 2858

ULTRASONIC TRANSDUCERS. £2.85 per pair + 25&1’ & P.

oty b pockeinied g flor, ot sabilsod PS.Us, sweep geneaiors, test equpment, e, | Dataplus Developments, 31 Chotmese) Road, Recing,
P. & P. Experiment with a psychedelic DREAM Lower Beeding 236.
I,Ag. or pi(('{k up t}'zlaim speach /sménds wilth tghe l?IG
EAR s -catcher: -made multi-function
mudule;),‘t'y e;ch pl\;s 2?{?}; &P. ! N OTIc E
1LOTS MORE! Send 25p for lists. Prices include
VAT. To
BOFFIN PROJECTS READERS
4 Cunliffe Road, Stoneleigh Readily available Hardware and . .
Ewell, Surrey (P.E) s b i T e
Selected rangé of quality components, shown in classified
Drawing materials for p.c.hoards, :
ls"l'uAlI I_:Ells,b%atlt(eries, Pan[t;ls, '_ll'her%doelecuici)eGeEeéatog% Reliahle resist coated epoxy glass advert;setm;ntt.? are f
eat pipes, books etc., Details; Edencom td., laminate, ne unusval chemicals. correct at the time o
Nathans Road, N. Wembley, Middx. HAO 3RX. Printed circu»il hoards, top ‘J“ﬂmY to losi £
PRACTICAL ELECTRONICS P.C.B."s personal designs, prompt service. closing for pre&?,
g(ﬂfa;siunal quality glass fibre Fry’s roller tinned and ghl'.‘“’!l'“"hv lr "gg il readers are adV/sed tO
Dec: 78 RC Motor cantrol 67p. RC Fail safe 39p. )i tongsten. eartide: orills check with the
z‘;r‘.(7799 P;:se;(EGBO() 38;:..‘ - All immediately avaitable. p . both .
und operated swiicl .
Auto ""z?nu multimeter. Set of g pcb's £5.70 Catalogue 15p stamps please to: advertiser both prices
Aug.79 Door Chime EG140/3 Set of two £1.80 and availability of
Furjull —I:st and current pcb’s please send SAE. Pcb's also RAMAR CONSTRUCTOR y
etoom, prome  Customers own masters. Trade enquities goods before ordering
. Please write for quote. SERV'CES‘
Postage — On orders less than £10 piease add 25p postage. . i
CiOps Masons Rd.  Stratford on Avon f’;’lfz non ;“’,f:"t ssues
(7] e magazine.
14 Downham Road, Ramsden Heath, -
SuunEn R St Warwks. CV37, ONF 0789-4879
ORDER FORM PLEASE WRITE IN BLOCK CAPITALS
Please insert the advertisement below in the next available issue of Practical Electronics for ........cccceevviniinniinnnnnann.
insertions. | enclose Cheque/P.O. for € ....coveivvmeerieeiee e e,
{Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Practical Electronics)
INAE ...ttt etr s ere e st eeate s tasssrssasotansestantstansssassntennes Send to: Classified Advertisement Manager
PRACTICAL ELECTRONICS
GMG, Classified Advertisements Dept., Room 2337,
A D D RE S S ettt ettt ttaetteeaerraseas s tstssasensansasntaneansnisinn King's Reach Tower, Stamford Street,
London SE1 9LS. Telephone 01-261 5846
Rate:
.............................................................................................................. 20p per word, minimum 12 words. Box No. §0p extra.
Company registered in England. Registered No. 53626. Registered Office: King's Reach Tower, Stamford Street, London SE1 SLS.
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The latest kit
innovation!

capacitive discharge
electronic ignition
in KITFORM  ~
@ Smootherrunning 7/ .
@ Instant all-weather starting \ \
@ Continual peak performance

@ Longer coil /battery/plug life

@ Improved accelsration/top speeds

@ Optimum fuel consumption

‘Sparkrite X4 1s a high performance, high quality capacitive discharge, electronic
ignition system i 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 tircuit it completely efiminates
problems of the contact breaker. There is no misfire due to contact breaker
bounce which is eliminated el ically 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 biowing the
transistors or the SCR. (Most capacitive discharge ignitions are not P y
fooiproot in this respect. The circuit incorp itage reg d output for
greatly improved cold starting. The circuit includes builtin static timing light,
systems function light, and security changeover switch. Al kits fit vehicles with
coil/ distributor ignition up to B cylinders.

THE KIT COMPRISES EVERYTHING NEEDED
Die pressed epoxy coated case. Readv drilled, aluminium extruded base and heat
sink, coil mounting clips, and accessories. Top quality 5 year guaranteed
transtormer and compk , cables, cor , P.C.8., nuts, bolts and silicon
grease. Fuil instructions to assemble kit neg. or pos. earth and fully illustrated
installation instructions.

NOTE — Vehicles with current impulse tachometers {Smiths code on dial RV 1) will
1equire a tachometer pulse slave unit. Price £4.25 inc. VAT, post & packing UK only.
Electronics Design Associates, Dept. PE 10, 82 Bath Street, Waisall,
WS1 3DE. Phone: Walsall 614791

Electronics Design Associates, Dept. PE9
82 Bath Street, Waisail, WS1 3DE. Phone: (9) 614791

Name
Address

Phone your order with Access ofﬁardéyéard - B .A
QUANTITY RECTD. . Send SAE if brochure only required.

| anclose cheque/P('s for

| TACHOPULSE SLAVE UNIT £4.28, [ m———
_— ul Cheque No.

" Please state polarity pos or neg earth.
Access or Barctavcard No.

Inc. VAT and PP
XK1 £17.98

86

ONLY 80p.

MINIATURE MAINS TRANSFORMERS
Top quality. Spiit bobbin construction : }
will give 4.5V-0-4-5V at 250 MA. ]
147 x 14" x 14", all sorts of usss. i

1000 ut, 100V, Radial, 1§” x 2”. ONLY 70p. 3 for £1.50.

3 for £220.

Camrollr.
| Mambrane actusted, very sensitivs, §” shoft, 250V, 3.76A

Contacts. Meal for gresshousss, centrally hested hemes,

SMOKE AND BAS DETECTOR
Uses TGS 105 plug in sensor, housd in neat 34" die cast
box, lod indicator. 24V, (12V by altering 3 component§
values). Will opersts lamp or relsy, with data and]
circyit{8.96 Retays for sbove £1 ea. state voitage’

ffices stc. Build your own humidifiers or alerms. Fraction of
origingl cost 90p ea. 3 for £2.

CASSETTE MOTORS
Seif Roguisting, wit! operate 8-12V. idesl for modelers,
mechanicel switching stc. 2000 RP M. spprox.90p ea.

TRANSISTOR PACKS
10€. Full spec, new and marked. Includes BC148, BC184L.
MED412, BF274, BC154 otc, stc. £4.96 1
208 a3 sbove and includes AC128, 2N3055, BFYS0,
80131, BF200 wic. £8.95 d
Buy bulk and save money, thess packs are worth at least
double.

ULTRASONIC TRANSOUCERS
Transmittor ond receiver. 40 kiz 14 mm.dism. £4.26 palr.

6 x 6 POLE REED RELAYS ON BOARD
Y2V idesl for burglar alarms, model raitways otc. £2.45

P/8 SWITCH BANKS
Thess cost & fertune! Wora made for various music centres.
Includes independant and interdependent latching types muhi
pole c/a et Can be modified. Can't be sapested. 3 Bamks for £1

108 MINIATURE REED SWITCHES
We ary the cheopest | £330

EARMECES
Magratic with plug and leed 25p en. § for £1
Crystal with lead 40 en. 3 for £1

MAKE CHEAP BATTERY ELIMINATORS

Fully sheowded mini maing treasformers. 240V ia 6-0-8V at
100 MA sut. Complets with mains lesd and plug. ex mew
i

DE LUXE FIBRE GLASS

BULK BARGAINS, STOCK UP FOR SUMMER
300 mixsd § & | wett resistors £1.50
150 mined 1 & 2 watt resistors £1.56
300 mixd capacitors, modern, mest types £3.38
100 mined coramic and plate caps £1.20
400 mixed 7 1/m resistors £2.95
100 mixed polystyrane caps £2.20
25 pots and prossts £1.56
25 prosets. skolatan vt £1.26
20 VDRs end thermistors £1.20
100 Hi-wattage resistors wirewsund stc. £2.20
100 siactrolytics, nics vaiwes £2.20
300 printed circuit resistors £1
300 printed circuit components £1.50

PRINTED CIRCUIT ETCHING KITS

' plus instructions.
11 FE. C1. To mil. spec. £1.26
B FE. C1. To mil. spec. £5.00

100K MINIATURE THUMBWHEEL SLIDER POTS
Very neat. can be banked side by side. ideal for v. cap
twning, graphic squalisers stc. 10 for £1
100K STEREQ SLIDER POTS
Good quality. 2% en. 6 fer £1

150 sy in. Single slded hoard £2.00
150 sq. in. Dowble alded hosrd £3.00

MINIATURE LEVEL/BATT. METERS 200.A
F.5.0. as fitted te many cassatts recorders 60y

iﬁ!l!u‘mh

SENTINEL SUPPLY, DEPT. PE.

149A BROOKMILL RD., DEPTFORD, LONDON, SE8

CWD.only.  P/Packing 35p

8C10788  12p | BXBS t1.1e 914

BCI19 .- L2, L] w818

BC140 k] 8FX84 % 28818

BC142 » BFXBS 2 2N830

BL143 » BFXBS 2 2N1132
BL180 A BFX87 I 2N1813
BC177 t ] 8Fxs8 » 2N1883
BCA41 » BFY18 iy 2N2218
BCASY My BFYS0 ‘20 2N2219
BCAT7 m BFYS5E 28 n2221
0142 My BFYE2 E: 2N2222
80538 ™m 8FY72 o d 2n2297
8D875 Sy 8FY75 m 2N2368
8oe7s (] BF187 3 2N2308
80677 bl ] BF173 b o d 2N2483
80878 ] BF257 M 2N2484
BFWA3 2188 BF258 ‘M 2N2848
BFX13 » BF258 M 2N2854
BFX19 e 2n698 L d 2N2805
BFX29 My 2NB97 m 282808
BFX30 Mp 2N888 A 2N2907
R34 (] 2N708 21p 2N3053
BFX3? L] 2N108 20 2N3055

AR componenty Brand Now aud Top Grade. Ne Seosnds.

ones AMPLUS ELECTRONICS m
12 Home Closs, Bletchiey MK3 6JE

Mail Order
Callers by appointment

W M e WIS 4l
Wy MW I M1 asy
Mo o My
oo O T T
ok Wy
M e a
M M0 ey
m s s TeARIBXI
2 mess 15
M N80 129 T o
PO ol . S vet- 7+
B ais g TR G
2% N5192
My NSIE3 qae  TDA020 2
SNy WIS Sy Diokes |
W Ml mme
e W03 138 148 [
W oMoy 7 14001 "
We0%8 &2  1NAGO3 T

E ]

9 2N8121 A NG04 1
W 208122 A4 1N4005 I
n 2N0123 A%y 144008 »
[ ] 2M8124 alp 1N4DOY

»
Plonse sdd 7% w transiotors and dodes mnd 2§% VAT © Linears.

Clef Kits -

Clef Products (Dept P.E.) 16, Mayfield Road,
Bramhall, Cheshire SK7 1JU

Designer approved quality kits
for Electronic Musical
Instrument Construction.

JOANNA 72 & 88 PIANOS

Six and 7} Octave Electronic
Planos with unique Touch
Sensitive Actlon, as used

in the P.E. JOANNA, which
electronically simulates

piano key inertia - a feature

not available in any other design
A new physical layout has been
adopted tosimplify construction.

P.E. STRING ENSEMBLE

The onty kit available to the
proven A. ). Boothman Design
for this versatite String Machine.
Specislists in all sizes of Square Front
Keyboards.  Send S.A.E. to -
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Mail Order Protection Scheme

The Publishers of ‘Practical Electronics’ are
members of the Periodical Publishers Association
-which _has Euven 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 owning to liquidation or bankruptcy.
This arrangement does not apply to any failure to
- supply goods advertised in a catalogue orin a dlrect
mail solicitation.

In the unhappy event of the failure of a manl 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 respond 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. .

a radio
amateur.

Learn how to become a radio-
amateur in contact with the whole
world. We give skilled preparation
forthe G.P.O. licence.

§

Brochure, without obligation to:

BRITISH NATIONAL RADIO
& ELECTRONICS SCHOOL,
P.0.Box 156, Jersey, Channel Islands.

NAME
ADDRESS

—

PEK 9/79

(Blockcnpsplene
¢ ¢ r. 1 1 2 [ [ 1 [ J [t 1 ]t 7 1 [ 7 [ 1 ] ;|

INDEX TO ADVERTISE

RS

Acorn Computers . 71  Electronic Mail Order 82 Progressive Radio 74
Adam Hall (P.E. Supphes) 84 Electrovalue 6 Proto Design 85
Aitken Bros. . . 76
Amplus Electronics 86 Fladar ... 14 Radio Component Specialists 14
Astra-Pak 78 - Ramar Constructor Service 85
Aura Sounds R e SR 83 RSTvalveMailOrder ... .. .. 81
AUS g4 George Sales, David 4 Radio & TV. Components 7
e Goldsmith College 82 . e
gaamce s,l%ctronics ;2 Gould Advancs .. 59 Saxon Entertainments 65
""" ; ) Harversons 74 Science of Cambridge 50
Bib Hi-Fi Accessories Ltd 59 Home Rads 76 Scientific Wire Co. 84
Bi-Pak . ” me Radio Seahorse Electronics 85
gg}‘ﬁe:,;’mj ots gg 1.C.S. Intertext ... 78,82 gentlnelTS:dpplv o E:ﬁ .
I.L.P. Electronics ... . 15 ervice lrading er
British National Radio & Electromm School 1 1,87 Sonic Intruder Alarm Systems 85
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Cambridge Leamning . .. 66 JWB. Radio 82 Squires, Roger ... - 80
Chromasonic 81 Stevensons Electronic Componenm 75
Clef Products 86 L & B Electronics 72 Swanley Electronics . . 74
Codespeed . go London Electronics College 82 Systems 696 Ltd 82
Computer COmponems ﬂ' eieplay) Cover i ’ )
Continental Specialties Corporatmn UK i, 73 Maclin-Zand 5 Tandy .. .. 16
- Crimson Elektrik .. . 10 Maplin Electronics el Cover IV T K. Electronics ... 78
Crofton Electmnim 4 Marshall A. {London) Ltd 13 Technomatic S 88
CR. Supply Co. ... " gg Metac .. 5 60 49  Tele Production Tools ... - 9
Mill Hill Supphes 81  Timetron . . .. .. 79
Davian Electronics 14 Modern Book Co. 79 TUAC. 3
Delta Tech 74
DEW. ... ... 76 Newtronics . - 6,72 yerg Electronics ... 4
Dziubas. .. ... 3 North London Polytechnic 12
Watford Electronics 2 2,3,60
Ecoscope 84 P.K.G. Electronics 85 West London Direct Suppl;es 79
EDA ... 86 Phonosonics 8,9 Wimslow Audio.. 12
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TIP34A 115p [*2N3773 DIODES ZE

b
TEXAs[74178 1 4000 SERIES SER VEROBOA! rRANSISTORS| BFX84/5
72007 13p |74380 :g: %000 15p S30r es 180p OBOARD 15 | Ao ae - ok | Brxsers & TIP34C Mz "2N3819 28plegyiz; 12p| 2.7v-33v
7401 . t4p |74181  200p | 4001 17p | 9302 175p {copper clad) | AC127/8 20w | BFx88 30p | TIP35A 225p +2N3820 80p | ~0A47 9% | 400mwW
7402  14p|74182  90p [ 4002  17p | 9308 316p | 23 x34 e 33p | AC176 8FW10 90p | TIP35C 290p| 2N3823 . 70p |0As1  18p| 1w 15p
7403 - 14p |74184A 180p | 4006 98p | 9310 275p x5 49p 4Bp | AC187/8 28p | 8FY50 22p | TIPI6A 270p | 2N3866 80p |*0A8B5  15p
404 17p |74185  180p | 4007  18p | 8317 275p | 3§ x3; 4%p 4Bp| AF116/7 30p | gry51/2 22p [ TIPIBC 340p | -2N3903/4 18p | *0AS0 9P
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7405  18p 174190  100p | 4009 . 40p | 9314 165p | 21x 17 180p150p | AD161/2 459 | BFY90 80p | TIP41C 78| 5n4037 gy | "0AIS5 9p| PLASTIC
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7410  18p [74195  9Bp | 4014  B8Ap | 9368 200p |} Pin insertion 8C147/8 9p [-BUT08 250p 11543 34k | INg125/6 22p [*1N4148  4p| BA 400V 78p
7411 24p 174196 96p | 4015  8ap | 9370 to0l 99p | ;BC149 10p| BUTO9 225p | TIFSY 150p |4oN4s89  20p | 1N4001/2 Sp| BA 500V 95p
g ol | o Vinowamwa ™| 8020 108 SR 228 |-nsse, OB NG, 2| WG B) T IR
13 401 Pl 1N4005
il Bl |0l 3% [TVERRIST s, | Pihey o BETEEC N2 UAR BB TS 1| v mp | R, o) 120
14 . ‘ *AY1-1313  868p | Spare spool 5 *2 7 27p
7416 27p|74221  180p | 4020  100p | sav1 1320 320p | twre) 8op | B8C177/8 17p [ +E300  80p |.ZTX502 18p .5y c0gg 27p | 1N5404/7 19p 1
i IR IR e BN e 1E I Rl e T Sl R
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7379 gg: 740839 §3{,’ o008 J22e tmggéo ;E.': o2 ,?& MEMORIES UART LOW PROFILE DIL SOCKETS BY TEXAS
7410542 70D | LM 7 AY 3-1015P 500 .
7481 100@\7a1sa7  9op | 2070 3 | [m35it  130p 1082 90| 210224 Meiaviioi3p  400pf 800 10p  18pin  22p  24pin  30p
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. 400p pin 2Q0pin 1 in 1
7491 80p -7,2t§gg 1000 | 4593 -Mc3seop 1 XR2211 600p | 5101 510p | MCME575 £10 16 pin 65p ZZg:n 1m 4ogin 138:
7492A / 40p | 4092 176p MFC40008 120p | .. 6810 350p | MCMB576 10
3% [7a500 e0p MKkS0398 780p | XR2216  678p P RO-3-2513UC 660
755" gab|7a59 om | 5038 1208 | MUZjeo e20p(.}R2280 4008 mOM/PROMS  |RO 325131 &oom SWITCHES | | ANTEX SOLDERING
13 ARl | 4402 N0 | ness ol i a0l 0w evaoima” P ToRG:
ZN42 Ud
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g Elman gpim )T RRRNome BT Ll Daweamree (Lo ) hwears
p i p - +ve —ve 93436 6 60-6 10DmA 88p |iweak 2 :
A Beiasis Smlale | v % e oselogp S GERISSS am 3B e o, i) 4 |
At - HE - A 1 2| 8120 Teatanazady. | IURERSrTase | SRARELLEMENTS
PR P A e VR R SoVIR” Fan| Ii2Y %l L0 srano oo
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74126 80p (7415163 1200 | 22sa OTHER REGULATORS 280 1150p | charge to all marked® [ 1MHz 370p | (Suitable for 20 x 14 pin or
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74138 28817815172 "30% | 40097 ‘oop |IM323k 6285 78MOSKC 6988 | 1702a 500p [, - 8867MHz 380p| R0 Evcomecior  340p
74142 200p 17415175 1op | 14411 nw 5":;%3ELECT:;ZI“78MGTZC 135p | 2708 900p '253'55‘7?;"25""" 1g7MHz 350p | 37y Pry 100p
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74148 1 7418191 1 (4 RP60 90p
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741814 ;g: 7418193 1400 | INTERFACE  [LEDS ” DEVICES +JW TOR-10M Bp/3pcs | EPGEBOARD CONNECTORS 0/156" PITCH
153 s .125" i 1 2x 10w 85 135
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74158 900 7415225 1908 MC1488 100 |TIL209Red 138  TiLass Gr® 185 2002 it Zxisway  100p  2x25way 180p
74156 90p |7415240 175p 1 75107 180p |TI211Gr  20p TI228Red 22p| £820 Bo0n| Homumne Desets | a2p L2 WY =
74157 70p |74L5241 178p | 72182 230p |TlL212Ye  25p MV5491TS 120p | 5553 o0 | AEn IO ED)
73180 1008 (7315243 1700 | 7532 725" | oreecans 0P O 30| 8212 2300| SK-1M Log o1 Un S I CRT CONTRO
5324 375p | DISPLAYS laais 2250 | -3 : 74 CONTROLLER
P ingle 30p €925 550p
73162 100b |74rS348 J28m | Tak2s D HERTE, %% ooy 1308| s224 *Single with Switch 80p | ICM72174 ~ 8Bop | 96364 )
74163 100p |74LS251 140p | 75491/2 98p |DL707Red 140p MAN3640 175p | G328 Sy | Dual 22IlFZN O30 700p
74164 120p 17415253 140p [ 8726 250p 707Gr  140p  MAN4640 200
74165 130p 17415257 120p | 8728  300p | DL747 Red 225p  TIL31i oyl 8293 12009
, 3255 .
14186 1008 17415259 1608 | 8758 180 | Jarer e Ti3tza  aoe| §355 17005| Full range of TTLs and 74LS, CMOs, Memories etc.
200p d 3 =
s T S 8 IISIE 10 Jomwens U do| it ) stocked: Daa books on TILs, CMOs, Linears,
L . .
74173 120p |74L5324 200p | 810307 ¥ 9368 200p 7760 200p | 280CTC Joop Memories stocked. Send S.A.E. for details.
;::;g ::9 ;:tgg% 1100.: 81(|.)S]98 :;ooz 9370 200p  NSB5881CC 570p | MC14412 11
P
;:l‘;s ::: rarsand ;gg: 2602 2200 Parts available for many popular electronic Projects.
- ppr
Send SAE for details. PE’ VDU System.
16 Key Keypads 400p - S .c°mp|°t. Kit £49 MULTIMETERS
(Reed switches) - . ) . v
BREADSOARD LCw ¢ ost Video Display System for uP/ Click Eliminator Assembled Unit £69 ggg"e"“'"saon g%
E’:ﬁgg'mupm 578p TV Typewriter applications Tape Slide Synchronizer Reprint 75p + Microtest 80 1660p
x14 or 6x 16 pin High Resolution Car Tachometer Digita! Enlarging exposure meter S.A.E. IzﬂnggO ; 2100p
Dll1Ce 4 Digit Counter/Display Module Low cost Digital Voltmeter All parts separately el foeSiolon
EXP350 . 315p ! 1 Digital b meters.
3)’(‘330'3" DiL ICs Optically coupled Car Tachometer 5A Stabilized variable voltage Power| available.
28/40 pin DILIC) Reprints for P.E. VDU 75p + SAE Supply

\'AT' Ple,nsie add VAT at Please add 30p p&p & VAT. TE c H N MATI
15, on total order value. e o ot O i 17 BURNLEY R?AD, LONDOI\ICNVI\/_1.(I)-D-
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RELAY SIEMENS, PLESSEY, etc.

MINIATURE RELAYS
RELAYS. WIDE RANGE OF AC. and D.C. RELAYS

AVAILABLE from stock phone Or wrile i your enquifies
N.M.S.

RODENE UNISET

TYPE 71 TIMER

0-60 sec. 230V ac. operation. Incor-
porating a lapsed time indicator and
repeat facilities. A precision motorised
timer ideal for process timing. photo-
graphy, weltjmgj_’9 mixing, etc. Price £86.
. & P. 60p. £7-59inc. VAT& P. & P.

WHY PAY MORE?

MULTI RANGE METER Type MF15A a.c dc
volts 10 - 50, 250. 500. 1000 Ma 0-5, 0-10
0-100. Sensitwity 2000V. 24 range. diameter
133 by 93 by 46mm including test leads. Price
£7-00plus 50p P & P (£8-63 inc.VAT & P.)

MCET/;ERS (New) — 90 mm DIAMETER

mp., T 62T2. 0 1A

A'CVolt, 0.150V - 0-3 O-54. 0-204. N

IO)‘FOOAMP” Type 65C5. 0 2A. 0-10A., m

D.C. Volt. 0-15V , 0-30V

All types £3-50 ea. + P. & P. 50p (£4-32 incl. VAT), exceptO S50A.
0-100A. D.C.. price £5.00 + 50p. P. & P. {(£6.33incl. VAT).

HEAVY DUTY SOLENOID, mf. by
Magnetic Devices. 240V. A.C. Intarmit-
tent_operation. Approx. 20 Ib. pull at
1 25 in. Ex-equip. Tested. Price: £4 75
+ 75p. P. & P.(£6.33 inc. VAT & P)

A.C. SOLENOID pye ether type 176/2
240 AC. Approx 1lb at } inc

intermittent rating. Price £1 p&p 20p (£1 -38inc VAT + P).

WESTOOL TYPE MMB8 Model 2, 240V AC. Approx 1§1b pull
3 inch. Rating 1. Price £1.50 p&p 20p. (£1.84 inc VAT + P)

at
NMS.

18-24V. D.C. 70 ohm Coil Solenocid. Push or Pull. Adjustable

travel to 3/16 in. Fitted with mounting brackets and spark sup-

pressor Size: 100 x 65 x 25 mm. Price: 3 for £2.40 + 30p.P. &
P.{min. 3 off.} (£3.11 inc. VAT & P.

T 7Na, 0-50A.,

MINIATURE UNISELECTOR
12 volt. 11-way, 4 bank {3 non-bridging .
1 homing), £2-50. '
P.&P.35p (£3.28inc. VAT & P.). NM.S.

NMC

240 A.C. SOLENOID OPERATED

body, stainless steel core and spring 3 in. b.s.p.

MICRO SWITCHES

LEVER OPERATED ZO&am& €/0. Mfg by Umimax

L P L O lever m/switch mfg by Cherry Co USA Precious metal
MERCURY SWITCH

Heavy duty type, size 38 x 16 x 10mm, minimum quantity 10.
Type LS6/L11. Coil 240V 50 Rs.

Price £6.50 + 50p P. & P.

IMFD 600V Dubilier wire ended capacitors

Ratio 72:1. Input spindle 4 x % in. Output spindle  x 3
50p.

1€ 022 220/240V A C Aperture

Qther types available. S.A.E. for details NMS.
0-4 amp D.C. Producing 30 cu.ft. min at normal air pressure.
Test to | E E Spec Rugged metal construction

500 megohms, £49.Post 80p { £57 .27 Inc. VAT

FLUID VALVE

inlet outlet. Precision made. British m

Sub min Honeywell roller m/s type 3115m 906t

USA 10 for £4, 50p (min order 10}

low resistance contacts 10 for £22% P & P 30p Total inc VAT
Size 27mm x 5mm, 10 for £5.00

£7-50 post paid (€8.63inc. VAT & P).

Contacts — 3 make: 600V: 20 amp.

(£8.05inc. VAT & P}

10 for £1-50 p&p 50p (£2 30nc VAT + p&p! (Min 101
in. long. Overall size approx: 120 x 98 x 68 mm. All
TORIN BLOWER

10 x 4cm overall size 16 x 14cm_Price

24 volt. D.C. BLOWER UNIT

£4. 50P & P.75p (inc. VATEE 04). NNM.S.

suitable for bench or field work constant speed

& PJ). 1,000V 1000MQ, £55. Post 80p

Rated 1 p.s... will handle up to 7 p.s.i. Forged brass
PRICE £3-50 Post 50p (£4.60inc. VAT & P).
N.M
10 for £2.68post paid
1£5.18 m¢ VAT)
£302 (min 10)
(inc VAT £6.12) min quantity 10 j
A.E.G. CONTACTOR T~
1 break: 600V: 20 amp.
Yet another outstanding offer.
Reduction Drive Gear Box.
metal construction. Ex-equip. tested. Price: £2.00 +
Smith type FFB
€375 P & P 75p. linc. VAT £5.18)
Precision 24 volt. D.C. 0-8 amp Blower that works well on 12V
INSULATION TESTERS NEW!
clutch Size L 8in W 4in H 6in weight 6lb, 500V,
{£64-17 Inc. VAT & P. SAE for leaflet.

o

All Mail Orders
Callers
Ample Parking Space
Showroom open Mon-Fri.

RADING CO

VARIABLE VOLTAGE TRANSFORMERS

INPUT 230/240V a.c. 50/60 OUTPUT
VARIABLE 0-260V Al Types
SHROUDED TYPE

200 watt {1 amp inc_a.c. voltmeter  £14.50
0.5 KVA (2} amp (MAX) £17.00
.1 KVA (5’amp MAX) £22.50
.2 KVA (10 amp MAX) £37.00
.3KVA {15 amp MAX} £45.50
.5 KVA (25 amp MAX) £74.00
10 KVA {50 amp MAX) £168.00
15 KVA (75 amp MAX) £260.00

CARRIAGE PACKING & VAT EXTRA
LT TRANSFORMERS

0-10-15V at 3 amp (ex new equip) £2-50 P & P. 50p (£3:45inc
VAT

)
13-0-13V at 1 amp £2.E83 P. & P. 50p (£3-45inc. VAT)
25-0-25V at 24 amp £4-50 P. & P. 75p (£6.04inc. VAT & P)
0- 4V/6V/)24V/j2v at 12 amp £18.50 P. & P £1-90 (£23.46:nc
VAT & P

0-6V/12V at 20 amp £14-70 P. & P. £1 50 (E18-831nc. VAT)
0-12V at 20 amp or 0-24V at 10 amp £12-00 P & P. £1 50
(£15-53inc. VAT & P}

0-6V/12V at 10 amp £8-25 P. & P. £1-26 {£10+ 93mc VATD
O—GV/12V/17V/18V/20V at 20 amp £1900 P. 1.50
(£23-58inc. VAT & P.}

0O- 1(¥V/17V/18V at 10 amp £10-50 P & P. £1 50 (£13.80inc.

Other types in stock; phone for enquiries or send sae for leaflet

HY-LIGHT STROBE KIT MK 1V

Latest type Xenon white light flash tube Solid state
timing and triggering circuit 230/240V ac. operation
Desg;ned for larger rooms, halis, etc Speed adjustable

f.ps Light output greater than many {so cailed 4
Joule) strobes. Price £19:00. Post £1 (£23.00incl VAT
& P). Specially designed case and reflector for Hy-Light
£8-80. Post £1 (£11.27inc VAT & F

XENON FLASHGUN

TUBES
Range avaiable from stock [ !
S AE for details
ULTRA VIOLET BLACK LIGHT
FLUORESCENT TUBES

4ft. 40 watt £8.70 (callers only) 2ft. 20 watt £6.20. Post 75p.
{£7.99 inc VAT + P) (For use in stan bi-j pm fittings} Miri 12 in.
8 watt £2.80. Post 35p. (£3:62inc VAT + P) 9 in. 6 watt £2.28
Post 35p. (£2.81 inc VAT + P). 6 in. 4 watt £2.25. Post 35p.
{£2-99inc VAT + P},

Complete ballast unit, for either 6”, 3" or 12" tube 230V AC op
£3.50. Post 45p. (£4:54 inc VAT + P). Also available for 12V
DC op £3.50. Post 45p. (E4:88inc VAT + P)
400 watt UV lamp and ballast complete £31.50. Post £3.

£39-688 inc VzAT + P). 400 watt UV lamp only £11.25. Post

£120(£14:32inc VAT + P).

SQUAD LIGHT

A new conception in light
control Four channels each
capable of handling 750 watts "
of spotlights, floodlights or dozens of small mains tamps. Seven
programs all speed controlled plus flash modulation effectively
wing 14 different disptays Makes sound-to-hght obsolete
ompletely electrically and mechanically noise free.
S A.E (Foolscap) for further details.
Price £60-00 p&p 70p (£69-81inc. VAT + P)
WIDE RANGE OF DISCO LIGHTING
EQUIPMENT
S A E (fooiscap) for details
Superior Quality Precision Made
NEW POWER RHEQSTATS
New ceramic construction, embedded
winding heavv duty brush assembly, continu-

ously rated
25 WATT 10/25/50/100/250,500/1kQ/
1-5kQ, £2.40. Post 20p 1£2-99in;. VAT & P

50 WATT 2500 £2-90. Post 25p (£3:62inc. VAT & P.!

100 WATT 1/5/10/25/50/100/250/500/1kﬂ/] 5k()/2 5kQ
/3 5kQ2 £5-90 p & p 35p (£7-07inc VAT)
Black, Silver, Skirted knob calibiated in Nos 1-3 14in

dia brass bush. Ideal for above Rheostats 24p each

SPECIAL OFFER

BERCO type L. RHEOSTAT
85 ohm 300 watt 1.86 amp. £7-50 p. & p. 50p (Total, £9-20
inclus. VAT.). NM.S.

RELAYS

230/240)VA .C. Relays: Arrow 2 c/o. 15 amp £1.50 (£1.96 inc.

T.E.C. open type 3 ¢/0. 10 amp £1.10 (£1.95inc. VAT & P).
Omoron or Keyswitch 1 ¢/o 7 amp £1.00 (£1.30 inc. VAT & P).
D.C. Relays: Open type 9/12V 3 c/o 7 amp £1.00 {£1-38inc.
VAT & P). Sealed 12V 1 ¢/o 7 amp octal base. £1.00 (£1.38inc.
VAT & P). Sealed 12V 2 ¢/o 7 amp octal base. £1.25 (£1.67 inc.
VAT & P). Sealed 12V 3 c¢/o 7 amp 11-pin. £1.35 (£1.78inc.
VAT & P). 24V. Sealed 3 ¢/o 7 amp 11-pin £1.35 {£1.78 inc.
VAT & P). (amps = contact rating). P&P on any Relay 20p.
wther types avaitable — phone for details. N.M.S
two C/O

230/240V ac.,
.50 p&p 50p. (£3- 45 |nc

Wide range o AC and DC 1elays avadable
trom stock  Phone nr white in youe
enguies,

Diamond H heavy duty A.C. rela
contacts 25 amps res at 250 a.c. £
VAT + p&p) Special base 50p.

SERV ICE TRADING CO

ACCOUNT CUSTOMERS MIN. ORDER £10-00

GEARED MOTORS
a3 rpm. 115V. a.c. 50 cycle, mf. SIGMA Inst. Ltd. U.S.A. Price:
£7-50 + 75p. P. & P. (£8:91 inclus. VAT).
supplied with transformer N.M.S.
7% rpm. 115V a.c. 50 cycle approx. 25Ib. 9
mr.
28 rpm. 115V a.c. 20Ib. in. reversible.
Pnce of either 2 Motors £4.75 each + 75p. ,
P. & P. (£6-33 inclus. VAT). N.M.S. Any of
above 3, supplied with Transtormer for 240V.
operation: £7.25 x £1-00 P. & P. (£9.49 in-
clus. VAT).

19 rpm FHP 220/240V

a.c reversible,

torque 14-5kg. Gear ratio 144—1. Brand
new including capacitors. mf CITENCO.
Price £14.28 + £1.25 P. & P. (£17.83

inctus. VAT). N.M.S.

30 rpm. 230/240V. a.c. 50Ib_in mf. PARVALUX
Price: £15.00 + £1 50 P. & P (E18-98inclus. VAT). N.M.S.

56 rpm. 240V ac. 50Ib in. 50Hz
0 7 amp. Shaft {ength 35mm. Dia.
16mm. Wt 6kg. 600g. mf. FRACMO.
Price: £15-00 + £1.50 P & P (£18.98
inclus VAT). NM S

100 rpm. 110V a.c 115lb in, 50Hz 2.8
amp single phase split capacitor.
Immense power. Continuously rated
Totally enclosed. Fan-cooled. In-line gear-
box. Length 250mm. Dia. 135mm. Spindle
dia. 15-5mm, jength 145mm. Tested. Price: £12:00 +
P. & P. {£15:53 inclus. VAT).R.

230/240V. operation. Price £8+00 -
VAT)

200 rpm 35ibs in 115V, 50Hz
Pric=:£16-00 + £1 50 P. & P. l£1890inclus VAT) NM.S.
Surtable Transforme: for 230/240V
Price. £800 + £1.-00 P & P. (£1o 35 inclus VAT). N.M.S.

£1.50
& T. Suitable Transformer for

75p. P. & P. (£10.06 inclus.

500 rpm. 230/250V ac. 34lb in. 2 nght-, angled spindles. Mf.
(

PARVALUX. Price £11 00 + £1.00 P & £13.80 inclus.
VAT.N.M S
6/9V. D.C. Miniature Geared Motor, precision built,

incredibly powerful for size —
approx. speed @ 6V.- 60 rpm 40 ma.
approx. speed @ 9V.- 80 rom 50 ma.

Size:  27mm dia., 30mm length, 55gr. weight,
drive spindle 5 x 3mm dia.
Price: £2.5C post paid {£2-88inclus. VAT). N.M.S.

12V. D.C. type SD2. Shunt 5
Mf PARVALUX Price: £10
VAT) NM S

gh continuously rated 4000 rpm
B0 4 75p. P. & P. { £12-35incius.

1rpm 230/240V, a.c. Synchronous geared Motor, mf. HAYDON.
2 epm  230/240V. ac. Synchronous geared Motor, mf.
SET)IKZET Either type £2.90 + 30p. P. & P. (£3-68 inclus.

1.400 rpm 115V. a.c. Motor, HP % an!Il’\UOUSl rated. Fitted with
anti-vibration cradle mounting. Mf. . Supplied com-
plete with Transformer for 230/240V ac o eratlon Price:
£10-00 + £1-00 P. & P. {£12.85inclus. VAT). N.

1,600 rpm. 230V. a.c. reversible Motor. 0-25 a. complete with

anll wbrat:on mounting bracket and capacnor O/a size:
90mm. Spindle & dia. reverslng GENERAL

ELECTRIC R. & T. Price: EJ‘OO+ 50p. P. & (£4 .03inclusive}.

ROTARY VACUUM

AIR COMPRESSOR

& PUMP E

Carbon Vane oil-less. 100/115V

AC. 1/12 hp motor 50/60 cycr
2875/3450 rpm. 207 vacuum
1.25 c.fm. 10 p.s.i. {approx. flgures) mft. by Gast Co. Fraction uf
maker's price £14- . & 1-0G (Total: £17-.25 inclus. VAT).
Suitable Transformer. £2-5G p. & p. 50p. (Total, £4.gg inclus.
VAT) N.M.S.

BLOWER VACUUM PUMP

English Elecmc 3 phase AC. motor 220/257V. Or 380/440V,
1,425 r.p.m. } h.p. continuously rated. Direct coupled to William
Allday & Co Alcosa carbon vein blower/vacuum pump 0.9 cfm
8.HG. Price £22 p&p £2 {£27.60inc VAT + p} NM S.

Time Switch

Venner Type ERD Time switch 200/250V a.c

30 arnp contact 2 on/2 off every 24 hrs_at any

manualw pre-set ume 36 hour Spring Reserve
d day—emitting device Built to highest Elec-

mcrty Board ecification. Price £9-00.

P. & P.75p (£11. 2;

R &T.

SANGAMO WESTON TIME SWITCH

Type S251 200/250V ac 2 on/2 off every 24 hours

amps contacts with overnide switch dia 4 x 3 price £6-50 F

50p (nc VAT £8.05 Also avalable with Solar dial

R.&T

REVERSIBLE SPLIT PHASE MOTOR
250 rp.m., 100 — 115 210 — 240V. AC. 2" x 1* extremely
powerful. Inc. capacitor £2.90 + 30p. P. & P. (£3.68 inc. VAT)

230V a.c. FAN ASSEMBLY. %'\(g

20

Powerful continuously rated a.c. motor
complete with 5 blade 63in. or 4 blade 3in.
aluminium fan. Price £300. P. & P. 65p
{£4.20incl. VAT & P.).

KEY
N.M.S New Manutacturers Surplus
R&T Reconditioned and Tested

Personal callers only Open Saturdays
9 Little Newport Street,
London WC2H 7JJ
Phone 01-437 0576




~ CﬂPostthisé ﬁ
h = coupon now for your

. copy of our 1979-80 n

n catalogue price 70p-
-7 Please send me a copy of your 280 page €.}
catalogue. | enclose 70p (plus 37p p&p). :

0 It § am not completely satisfied | may return the |
catalogue to you and have my money refunded.
If you live outside the U.K. send £1.35 or ten

International Reply Coupons.
n lenclose £1.07.

NAME _
ADDRESS

) A range of highly attractive knobs is
This superb organ —build the first described in our cataloguse. Our prices
working section for just over £100. are very attractive too!

Fuli specification in our catalogue.

A
Touch operated rhythm generatc:, the ; ’ 7/
‘Drumsette’. Construction detaiis 25p. = !
(Leaflet MES49). Specification in our - 4
catalogue. The 3800 synthesiser build it yourself
ata fraction of the cost of one ready- {
made with this specification.
Full details in our catalogue. i
A wide range of disco accessories at
‘! marvellous prices. Qur catalogue has
all the details.

Multimeters, analogue and digital, I j
frequency counter, osciiioscoves, and !
lots, lots more at excelient prices.

See cat. pages 106 and 183 to 188 for 4
details, B

Avery high quality 40W per channel
- . stereo amplifier with a superb
A pulse width train controller for specification and lots of extras.

srhooth slow running pius inertia Fuli construction details in our
braking and acceleration. catalogue.

Full construction details in our

catalogue.

61-note touch-sensitive pianc to build
yourself. Full specification in our
catalogite.

/4
Amassive new ’H
catalogue from
Maplin that's even
bigger and better

than before. ff you Speakers from 1%2inch to 15 inch; : A genuine 150W per channel stereo
ever buy electronic megaphone. PA horns, crossovers etc. disco to build yourself.
fﬁ&’ﬁ”&qtjﬁ&'s They're allin our catalogue. ; Full specification in our catalogue.
you must not be Send the coupon now!

without. Over 280 e
pages -some in full

Cotuue r'l | I'\‘ e
Eoposaa . ng" ﬂ I_II n PO. Box 3, Rayleigh, Essex SS6 8LR.
hotograpmsand N Telephone: Southend (0702) 554155,

l 22522}{3?2222 of Shop: 284 London Road, Westcliff-on-Sea, Essex.

invaluable data. (Closed on Monday).

Ourbrmonthly newsletter contains guaranteed prices, ELECTRONIC SUPPLIES LTD Telephone: Southend (0702) 554000. Pe 99

special oftersand all the latest news from Maplin.




