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“With the right
connections

I could control this
town”




New developments in UK Robotics

ADVANCED DESIGNS FOR
EDUCATION, INDUSTRY AND
THE HOME CONSTRUCTOR

Robotic experience is becoming as essential a subject as computing.
MICROGRASP provides the lowest cost means of acquiring that experience
but despite its ultra low price the robot has considerable versatility. There
are 5 axes each using a servo motor and there is feedback from each of the
arm movements. Control is by any computer with an expansion bus — the
ZX81 being particularly suitable. Servoing is achieved with hardware on the
interface board to keep programming simple and the robot is operated
under BASIC commands with no computer-specific software reguired. The
interface board is memory mapped using only 64 bytes at any of 1024
switch selectable locations.

MICROGRASP robot kit with power supply £125.00
Universal computer interface board kit £48.50
23 way edge connector £2.50
ZX81 peripheral/RAM Pack splitter board £3.00

HEBOT 11 is a turtle-type robot which 3
takes programming out of the two
dimensional world of the VDU into the
real three dimensional world. Given a
DC supply of 9-15V it can perform a
bewildering number of moves under
computer control forwards,
backwards, left and right — with each
wheel independently controlled. It has
blinking eyes, bleeps with a choice of
two tones and has a solenoid operated
pen to chart its progress. Touch sensors
coupled to its shell return data, about
its environment, to the computer for it
to calculate evasive or exploratory
action. Hebot 1l connects directly to an
I/O port or alternatively with the
universal Interface board to the
expansion bus of a ZX81 or other
computer

Hebot Il kit

Universal computer interface board

23 way edge connector

ZX81 peripheral/RAM Pack splitter board

€75.00
£10.00
£2.50
£3.00

GENESIS P102 PROCESSOR BOX, HAND HELD CONTROLLER
AND CORTEX COMPUTER

Top of the range is the Genesis P102 which has dual speed control, continuous servo
operation and double acting cylinders for increased torque on the wrist. and arm rotation
joints. The microprocessor based control system has additional memory, position
interrogation via the R$232C interface increasing the versatility of computer control and
inputs are provided for machine tool interfacing.

6 axis system READY BUILT £1950.00
Powertran CORTEX 16 bit 64K computer Kit £295.00; READY BUILT £395.00

({Electronics Today International December issue on CORTEX)

POWERTRAN
Cybernetics

MICROGRASP, INTERFACE BOARD AND ZX81

‘HIGH-TECH' FROM HANTS . ..

GENESIS S101 AND GENESIS P101 WITH PROCESSOR BOXES AND
HAND-HELD CONTROLLERS

With prices starting below £1,000 the Genesis range of general purpose
robots provide a first rate introduction to robotics for both education and
industry. Each has a self-contained hydraulic power source, which enables
loads of several pounds to be smoothly handled. The system operates from
a single phase 240 or 120V AC supply or a 12V DC supply. The machine can
be supplied with up to 6 axes each of which is fully independent but
capable of simultaneous operation. Position control is achieved by means
of a closed-loop feedback system based around a dedicated
microprocessor. Movement sequences can be entered, stored and replayed
by use of a hand held controller, alternatively the systems can also be
interfaced to an external computer via a standard RS 232C link.

Example prices and specifications

Genesis P101

Base: 19.5" x 11" x 7.5’

Lifting capacity: 2000gm

Arm lengths between axles: 14.0
Weight: 34Kg

Genesis $101

Base: 195" x 11" x 7.5"
Lifting capacity: 1500gm
Arm lift: 6.6"

Weight: 29Kg

4 axis model in kit form £495
6 axis model in kit form £595
6 axis model READY BUILT £950

4 axis model In kit form £390

5 axis model in kit forh £445

5 axis model READY BUILT €790
COMPLETE SYSTEMS AS SHOWN IN PHOTOGRAPH ABOVE

Genesis $101 Genesis P101

4 axis system in kit form £635.50 4 axis system in kit form £742.00

5 axis system in kit form £695.00 6 axis system in kit form £852.00

5 axis system READY BUILT £1355.00 6 axis system READY BUILT £1525.00

As featured In this journal November ‘81-April ‘82 issues.

ALL PRICES EXCLUSIVE OF VAT

PORTWAY INDUSTRIAL ESTATE, ANDOVER, HANTS SP10 3WN
Telephone: ANDOVER (0264} 64455
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SEX87a8 28|1ip3ck  38[2Na30  20(35A718 80
B 2SA715 80
TRANSISTORS  |grys0/51 23|TiP32C 2N1131/2 24|25Ca95/6 70
BFY52 23 |TIP33A 2N1303/4/5 |2SC1061 250
33, CARDIFF ROAD, WATFORD, HERTS WD1 8ED, ENGLAND Agee e jefenvee 22 SN1a1s° 301331183 30
Tel. Watford (0923) 40588. Telex 8956095 WAEI.EC ‘:‘C:Né/z 30 ggg;g :g BFY81 120 gme‘%ﬂ ;gg gn7§ :gg
ALL DEVICES BRAND NEW. FULL SPEC. AND FULLY GUARANTEED. ORDERS DESPATCHED | AC125/8 33 |8C4a1 3a|oh00 o9 SN2219n/20M] 5281308 1a0
BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/P.O.s OR BANKERS DRAFT | ACY17/18 70 [BC461 34 (8sSX20 20 1A/22A  25(2SC1307 150
WITH ORDE GOVERNMENT AND EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS | ACy19/20 75 |BC477/8 40 BSX29 2N2369A 18|25C1449 86
ACCEPTED (ACCESS ORDERS BY TEL. PHONE 0923 50234). TRADE AND EXPORT INQUIRY | acy21/22 756{8C516/7 40 |g3vasa 28 2N2646  45|28C1679 190
WELCOME. P & P ADD 50p TO ALL CASH ORDERS. OVERSEAS POSTAGE AT COST. D142 120 SEE‘;’C" }z BUI0E 170 2N2846  80|25C1678 140
AD149 79 4 418U205 190 2N2904A/05A|25C1923 50
VAT Exportorders no VAT. U.K. customers pl: dd 15% VAT to total costincl. pap. AD161/2 42 |BC556/7 15(8U206 200 06A/07A 26/2SC1945 228
We stock thousands more iteme. It pays to visit us. We are situeted behind Watford | AF118 95 [BC558/9 15|gu208 200 2N2926G  10/2SC1953 90
Football Ground. Open Mondsy to Saturday, 9.00 am 10 6.00 pm. Ampie FREE Car patking | AF139 40 16| MDBOO1 250 3|2N3053 26 2§_c}gs7 90
AF239 55 [BCY71/2  201MJ2956 70 2N3054 Ci969 140
POLYESTER CAPACITORS: (Axisl Lead) 400V: 1nF, 105, 2n2, 3n3, 4n7, 6n8 11 P 100, 150, 180, | L0000 L0 8D124 115|MJE340 54 2N3055 C2028 86
22n 12p; 33n, 47n, 68n 16p; 100n, 150n 20p; 220n 30p; 330n 42p; 470n 62p; 680n 60p; 1uF 68p; ac:o7/a o :g:;;ﬂ :g MJES;O :gg gz 2029 210
242, 447 85p.  1000V: 1nF 17p; 10nF 30p; 15n 40p; 22n 36p; 33n 42p; 47n, 1000 50p. Bciose  12|90133 89 Mngzé o3 2N o 8%8;? 170
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BClo%8 12|BD140 " 40(mpF102 40 2N 25C2465 125
ELECTROLYTIC CAPACITORS (Values in uF). BOOV: 104F 82p; 47 78p; 63V: 0-47, 1.0, 1 8&199% 338D248 a8 |mpr103/s 30|TIS 2N 25€2547 30
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OpF 21p each | 11 220n 13p; 3300 1sp ature, 5%, Carbon. 8C184L 10 gg;g 42|ocer/s2  so 25 40411
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3300, 4700 60p each :up, 0-25W202-4-M7 E24 2p ‘ BC212/3 10 g:‘égl/s gg 882)8;5 28 3 gxg:gg/s 3 :g:gg
CERAMIC Capacttors: 50V pous'rvnzus Cans: | S 20210w 613 2% 3: BC212L 10 |gFR3g/a0 23|TiP29A 32 2N5777 40594
Range 1pF to 68 6; ? 10 F, 10 F to 1nF 8p | 29¢ Mmotal Film 100-1M  8p  3p BC213L 10 (BFR41/79 23|T1Ip29C 38 2N6027 40595
15n, 330, 470F 5p; 100nt/30V 5p to 12nF 10p 1% Motal Film 510-1M  8p 6o 8c214  10|BFRsO/8l 25|Tipdoa 35 40603 110
RESISTORS S.I.L. Pu:iugo Commoned. 1000, 6800, 1K. 2K2, 4K7, 10K, 47K, wox;'c; BC237/8 14 |BFX29/84 28 :';3?,‘{ 1 33 40871/2 90
B Commoned: {8 pins) 150Q. 1800, 2700. 3300, 1K, 2K2 K7, 10K, 22K 47K T00 L w0z i1 e Ta0 53
LINEAR IC's [LM311 70¥sL490 350 ZN429€-8 210 [8215-300  300[{74C 74142 175 [LSO3 12| LS196 45 | 4015 40| 4450 350
LM318 150 [SN76003N 350 | ZN 570 @216 100 7ac244 195 | 7400 74143 210 |LS04 12} 15197 48| 4016 20| 4451 380
655CMOS 80 |LM319 218 SN76013N 350 ZN‘°34E 200 (@224 110 746245 195 | 7900 11 ]74144 210 |LSOS 13| S221 55| 4017 32| 4490 350
702 75 | LM324 30 | SN76023N 350 | ZN1040E 675 |g23g 250 | 746333 249 | 7401 11|74145 “so |LS08 32| [S240 55 | 4018 48| 4500 875
709C B pin N76033 350 | ZNA234E 880 |g27g 220 2 7402 11| 74147 75 |LSO9 12| | S241 85| 4019 25| 4501 28
710 a8 N76227N 95 8243 270[24C374 245 17403 1274148 60 |LSIO 13| (S3a2 s5| 4020 42| 4502 80
741 1 420 8250 850 745322 820 | 7408 13 (74150 60 |LS11 13| (S243 s5 | 4021 40| a503 36
747C 14 pin 8251A 250 74L04 8574151 40 |LS12 32| (5244 65| 4022 40| 4508 7S
8253 300 7405 74153 40 [LS13 20| 1S245 70 | 4023 13| 4505 185
8255 225 7406 2074154 55 [LS14 26| 5247 50 | 4024 32| 4506 38
8256A £35 7407 20| 74155 LS15 13| 1S248 55 | 4025 13| 4507 35
T R TR b A
59 395 i 4 4
T 355|748 Series| 13% 1474130 390 (182) 1713333 37 [aczs 39| 4517 98
COMPUTER |(g279 385 | 74302 30 | 7411 1674160 60 |LS26 14| LS257° 30 | 4029 46| 45712
IC's 8284 350 | 74504 30 | 7412 18174161 48 |LS27 12| LS258 35 [ 4030 15] 4513 199
350 | 8288 £10| 74305 80 | 7413 18174162 40 [LS2B 14| LS259 55| 4031 125 4514 125
650 [BT26A 99 | 74508 g0 | 7414 20174163 40 |LS30 12| LS260 22 | 4032 4518 125
250 | 8727 150 | 74510 a0 | 7416 20| 74164 40 |LS32 13| LS261 100 | 4033 126 | 4516 65
90 | BT28A 120 74811 80 | 7417 20|74165 a8 [LS33 14| LS266 18 | 4032 140| 4517 275
95 1 350 | 74520 a0 | 7420 15} 74166 48 |[LS37 14| LS273 54 | 4035 45| 4518
425 5N 90 | 74522 B0 | 7421 20| 74167 150 |LS38 15| 1 S275 125 | 4036 275| 4519 30
T 350 [8T97N 90| 74830 a0 | 7422 2074170 125 [LS40 13| ys279 30 [ 4037 115| 4520 70
TBAB41-A12/ 64 £12[9364AP 650 | 74532 70 | 7423 20| 74172 250 |LS42 28| (5280 80 8 110 | 4521 130
BX1 290 2 225 (9602 220 | 74837 8o | 7425 18|74173 60 [LS47 35| (3283 a0 | 4039 290 | 4522 125
TBAGS1 190 215 |AM26LS31C 125 74574 76 | 7426 18|74174 54 (LS48 45| 5290 53 | 4040 40| 4526 60
350 | AM26LS32A 125 | 74585 450 | 7427 18| 74175 19 [LS49 50| (5293 40 | 4041 40| 4527 50
999 | AY-3-1015 300 | 74588 480 | 1428 26} 74176 LS61 14| 5295 75 | 4042 40| 4528 50
CA AY-5-1013 300 [ 745112 90 | 7930 14174177 45 |LS54 14| 5298 g0 [ 4043 40 4529 150
CA 80 | 7432 20]|74178 80 LS55 14| (5299 150 | 4044 40| 4530 90
2 AR A R AP
LS323 160 4532
CA3 300 | 7438 22 IS 1ve 1572 18| 13332 188 | 4047 30| 4o3% ase
A3 80 | 7480 15(74182 60 [LS75 20| LS325 295 | 4048 40 | 4536 275
4334-3 115 | 7441 55| 74184 LS76 18| LS326 240 | 4043 25| 4538 70
({CMOS 2114) 116 | 7442 32|74185 95 |LS78 18 | LS327 240 | 4050 25| 4539 9¢
4816-100ns 60 |7443 90| 74186 470 |LSB3 36| LS347 95 | 4051 46 | 4541 140
4864-3 64K 180 7444 901! 74188 250 |LSBS 42| LS348 90 | 4052 60 4543 70
5101 982 |7445 85[74190 a8 [LS86 16| 1LS362 62 | 4053 s0| 4544 150
6116-150ns 74191 48 |LSS0 24 | LS353 62 | 4054 4548 40
6116L-120ns 832 74192 48 |[LS91 80| LS362 750 | 4055 85| 4549 375
6117 100n 3 74193 45 [LS92 32| 1S363 140 | 4056 85| 4553 245
67-6 7 1 £1 74193 40 [LS93 23| (S364 140 | 4057 19156 [ 4554 180
6502 CPU 74195 40 [LS95 40| | g365 28 | 4059 435 | 4555 35
60! 74196 46 |LS96 95| S366 32 | 4060 45| 4556 35
6504-250 74197 40 [LS107 LS367 28 | 4061 1195 | 4567 320
6520 1 74198 80 [LS109 23| 5368 35 | 4062 4558 120
74199 84 [LS112 22| 5373 60 | 4063 85 4559 395
74221 54 |[LS113 18| 15374 55 | 406 24 | 4560 180
74246 120 |LS114 22| 5375 50 | 4067 245 | 4561 104
IM6402 0 74247 120 |LS122 36,5377 86 | 4068 14| aSe2 498
INSBO6EON a 74248 120 |LS123 38| 1S378 80 | 4069 13| 4566 165
INS8154N 74249 120 |LS124 LS379 110 | 4070 13| 4568 250
74251 66 [LS125 24| LS384 395 | 4071 13| 4569 175
59 950 [LS126, 25| LS385 250 | 4072 13| 4572 36
65 BB [LS132° 35| LS390 48 | 4073 15| 4580
73 150 [LS133 30| LS393 42 | 4075 13| 4581 150
] 76 120 [LS136 24| LS395 96 | 4076 80| 4582 99
20 50 |M TLO91CP MC3447P 78 100 [LS138 25| 15399 160 | 4077 13| 4583 99
ICM7205 1150 TL1 70 5 79 50 [LS139 28| LS445 100 | 4078 15| 4584 a8
ICM7207 475 |ML924 UA2240 120 B3 50 |LS145 70| LS471 620 | 4081 13| 4585 99
ICM7215 1050 UA78540 230 0 10 5 B4 156 (LS147 100 | 15490 200 | 4082 13 [ 4597 330
ICM7216A 1950 1 UAA|70 170 MM53C7 1275 540 85 165 |LS148 70| (s540 100 | 4085 50 | 4599 290
ICM72168 1950 UAA 170 1 100 |[MMB387A 475 74290 106 [LS151 40| (3547 80 | 4086 40097 45
ICM7216C 1950 UAMOOJ 3 935 MM58174 770 74293 80 [LS153 40| (S40 180 | 4089 125 | 40098 42
ICM7217A 790 ULN2003 RO-3-2513L 650 74297 236 |LS154 80| \Sgai 180 | 4093 20| 40100 215
785 RO-3.25130 600 74298 100 | 15155 30| (3845 189 | 4094 70| 40101 130
SFFO6364E 800 74351 196 [LS156 36| |SeeB 126 | 4095 95 | 40102 140
SPO256AL2  £18 74365 30 [LS157 2715669 120 | 4096 70| 40103 176
TMS2716-3 66 30 (LS158 30| S670 100 | 4097 190 | 40104 95
TMS60 200 67 30 |LS160 32| 5673 550 | 4098 75| 40105 116
™ 74368 30 |LS161 37 4099 75| 40106 75
UPC1025H 26 TME 74390 76 |LS162 37 4160 96| 40107 60
uPC1182 T™S 74393 90 |LS163 37 4161 99| 40108 450
UPC1156H u 7 74290 95 |LS164 a3 4162 93| 40109 100
UPC1366 LS165 50 4163 99| 40110 300
XR2206 LS166 52 4174 99 | 40114 240
XR2207 tsies 86| CMOS | 4175 105 | 40163 50
LS170 70| 4000 10 | 4994 105 | 40174 45
L5173 66| 4001 10 | 4408 790 ( 40175 S0
LS174 50] 4002 12 | 4409 7 40192 95
LS175 40| 4006 50 | 4410 725 40193 95
75182/3 99 LS181 4007 14 | 4411 690 | 40194 90
76188/9 55 LS183 180 | 4008 32 | 4412 790 | 40195 80
5322 140 LS190 36| 4009 24 | 4415 480 | 40244 195
75450 88 LS181 36| 4010 24 | 4419 280 | 40245 195
75451/2 52 4LS LS192 36| 4011 10 | 4422 770 | 40373 2
59 59 75454 70 |7 SO0 13 |LS193 37| 4012 16 | 4433 770 | 40374 245
LM308 S$G3402 ZN428E 3 75491/2 85./74136 SO1 43 {LS194 33| 4013 20 | 4435 850 | 45106 585
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Bvi28 43 | 1A/600V  341'0.2" Fiashing LED Red gv  78L82 30p Z0bin 30 99 | Nov. 1982 = ST
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0A31 8 | 2547200v240/ TIL78 {derector) 54 Slotted similar 79HG -2.25V 10 LM723 35 14 38 95 10 way 90p 99 85p -
A 25A/600v398| TIL3 724V 5A A o D | 2oy 1306 157
8,\25 a | 264/600v398 8 25 10RS 186 TBA6258 75 ;s 42p  100p | 70,00 bl :‘09 195p
o0 5 82 4 88p  138p P p 125p  240p
0A202 8 |vM18 80 82 [aLum BOXES S  1esp  21sp | 35uvev 3706 200p 100 328
mg}g 1 ;S.qm.nl Displays 3x2x1" 65 SWITCHES . b Zc‘,x:; ;gg: 23 }S?," 330p
, " 3 . su 8 e 20
B § e IO B S speov | Comuicansigy [ MOOREIL oy | o0 s ahn i
INa003 = 18 39V a00mw | DL704 37 CCtn 99 4x4x2}:} 120 ‘ﬁDPD'C/OFF 15 OPOT 2| Wove “Gray o | euro
INdoos 7|, Smeseh| GO0 D EAY  aBofsxpx2 o8 {ADPom/onon 40 apoleoncl 84| 10 3g5 o | CONNECTORS SOCKETs  PLUGS
INa148 4 | Range to| ¢ & Sx2ix14" 90 £
INsdgy 18 |33V aw | PRSI L0 3 5xz§xzi' 130 | PUSH BUTTON | SUB-MIN 3 350 83 | ome161731 way 7, 2o S ok
1NS40a  t6 18p each| 1 Sl RegorGroen 150 | Sxax1js 9 | SPringlosded | TOOGLEZ ame 34 %> 3o | oiNare122x32way 2880 328p 220 208
IN240s 13 Bargraph 10 seg. Red 225 | 5x4x2§" 120 Momonaary & g e Sen 70 | DINal61223x32 Wov300p 340p 2a0p 300p
1844 9 | VARICAPS Bargraph NSMJ914 500 | 6x4x2* 120 SPODTBSJ;vrgrA 99 g:g?o%" :g 5 ZEP 11dp OIN\41612/3%32|wav,y, 380p, 68D, 2Nrl G990
18921 9 | MVAM2 168 FERRIC CHLORIDE 6x4x3* 150 |OPOTcfover 145 | SEOTBiased 108 |, :
6N400v 50 [Ba10se 40| | Db Anhvdrous IxSx3 180 | MINIATURE Opor % 4s | D CONNECTORS: ;vx;sroumsns e
6A/800V 65 | BB106 40| 138p + 50ppdp ,(’,‘f;‘*’xa, 2 ol =/ CEOTanionin 1 gﬂiniamre 12012V TomA. 15018V 7oma . Bep
;‘;‘umo";s R O E T CHIAOrsT 10x7x3~ 2764 Push break 25p 3poler/lgvs/:cr’ ;82 ne wsnv v:asy ::y :Zv g;’lA.’sV 22'56\/ ZaB “ELERELE 2"2\’%3"
1 12x6x3" 2 MALE
TiAcs Penplusspore tip  90p | 12 x8x A" 3 ROCKER: 54,250V, SPST ggp Solder  80p 110p 160p 240p 12va: 280v5-1-3A; 2n6V-1.24, 2:12v..& :
. vV 48 Angl:
S |32%0Y 56 cOPPER CLAD BOARDS ROERER. Wi voon s caa wnen ot (G131 | 1705 Tads 3205 3100 A s sy ot Tk
V)| 56)]| COERERICLAD! ) FEMALE 20V--6A
0-8A-100V 32 ingle Doubie SrRaP | ROCKER: (White) 10A/250V DP 330p (6
5A/300V 38 g://;%x gg g‘!ass sided sided 9.5°x8.5* | ROTARY: Make Kour ownD N?\];li;,vzag iﬁ';:' :ggp ;509 200p 338p ;OV‘A 2x6V-4A: 2x9V-2-5A; 925(15)\?22)
gzg%¥ 3 8A/800V 115 6"x12” ?ggp :Sg: 95p S;Ltch. Shgnln ssembly accommo- [Syrait 759 2159 ;:p?p X 3“328\7@‘3“52'25‘/ 28
S Up 10 B « DY
g://g%\l 80 :g://lgg\\; ;2 ?roaklr%lgre n‘::k:'\sl.vﬂms Sitver conl?c‘l): COVE“STO & s‘ggpsn:%p g ;05(3\\’2)(3?)\7 lz\.‘:A‘; 42(),\(/1 e SK(SOD%\?.‘
vV 96 VEROBOARDS " pole: way: 2 pole/s i p 110 x -1-25A; 2% 50V-
1247300V 78 | 1anAo0v 109 Cot gla‘m VQ' Board 180/ 4 way: 4 pole,3 v el i "B |12S25 ey /Pl 355, Sk $h0p " Sios E6mpar
124300y 95 | 16a/400v 105 24x34" 50p T St 373 gnca':‘:noggvsmchm? e
16A/800v220 |21X5° 91 eto Strip 1a4 e ¢ EDG PURIRE B LEAD)
BTi98 150 |20avangvies |3¢x 34" 31p | S100Board  £14| ROTARY: (Adjustable Stop Type) £ CONNECTORS | DiLPu i
BT116 180 |754/800v296 |3{x5" 108 8% 1 pole/2 10 12 way, 20/2 10 & way. 3 pois/ 2x10way —  135p | Slngle Ended Lead. 247 long
1060 38 125w/1000V_ |34x17 360n 232 PROTO-DECe 2104 way, 4 pole/2 103 way  4bp | SIL 2x15way —  140p | Length  14pin - 16pin 24 pin - 40 pin
Ticas 2 3ouaoov§§g :kxl’B; 0:)70[3 = '¥erobiock 4081 ROTARY: Mains 250V AC,4 Amp  B6p §°f‘“’“ 5:553:5 }88.‘: i 6:uble ot hage R
35 t. o Ins 50p| E 108 oo
nicar . 33 |T28000 120 g DI | Eurcbresdboard 520| DIL SWITGHES: (SPST) 4 way 65p; 20 wayl |2 ey A20e 1805 &5 185p 205p 300p  486p
2nsoes 38 | Pin Insartion Tool 1788 | Superstrip §52 €13 | (amah Somiy eay 8703 10 way 138p; | 65p IX3pvay 1302200 | 5 Teb b e &R
-— Wi
4%/ [ISOLOERCON FHOMBWHEEL Riini front mountin 32way | 2x Oy So5n % 2 oy 31y Essy
100 700 VERO WIRING PEN and Spool 350p | Decade Switch Module ;20 9%p % 35jzy, Z9CP] -
DIAC 200 3295 | Spare Wire (Spool) 78p; Combs 8p ea. | 8-C.D. Switch Module 2759 A IDCIFEMALE REGERTACLE Junoeoas 21
ST2 25 P | Wire Wrapping Stakes 100 260p | Mounting Cheeks (pair) 15: %:‘;g 2, 295" 1 end %ggm ggg.n S 508
PROXIMITY Switch with magnet 125p CEDE3 lends 2905 370p  480n 3299
COMPUTER CORNER ® SPECIAL OFFER ® | CRYSTALS AMPHENOL CONNECTORS
1+ 25, |32788kHz 100 Solder type 1pc
) ) t T00KH
® SEIKOSHA GP100A - Unihammer Printer,| 2732 350p 330p | 200kH:  Ze8| 24 wayieee Pluge Sockets  Plug
normal & double width characters, dot resolution 2764 699p 599p | {>oKHz 370 36 way Centranin $285 $50p preid
graphics 10" Tractor feed, parallel interface 4116-150ns 85p 80p :MHZM s - * —
standard. FREE 500 Sheets £175| 4816-100ns  225p 205p i 32| BBC MICR
® SEIKOSHA GP 250X £240| E115-150ns  330p 3609 i s P O UPGRADE KITS
o Brad oM icocoman 22 300p 270p | 18mu: 338 | Upgrade your BBC Micro wi i
puter. £173 1 84320 200 thiour upgrade|rTG4MY
® JUPITER ACE Microcomputer £78 ZoMH: 228 S9VE TSl E So g
00
S RDF T2 Thol o metd. piieranrotemeoi e e S0 3531 @ 16K MEMORY (8x4816-100ns) BBC1 £18.00
dAi\ézl&pment séitem~' Neg,w powerful instructions. | ® QA'XBOFT/S 10" Tractor and| 335250 120 | ® Printer User I/O Port BBC2 £8.20
s any pin 5V singl ¢ riction Feed. 9x9 matrix.| 3:37954m 98 i ¥
Supphied fully built & tested. rail EPROM. 80 column, 80 ope | e 3 : gci)sr;]‘l),lﬁtfqpr'"'e.' Cable 36" £12.00
® WEMON. Watford's 4K Ultimate Monitor IC for|  Girectional. Centronix Interf.| 3 3535034 230 | @ C ?uace'Klt e Sl
Superboard & k10, -forl - BR110-9600 Hi-res, bit im- 4 198304m 200 : ompatitie Disc Drives see below
® VIDEO MONITORS. Fully cased. Smoked anti-|  our graphics, subscript & ¢ 8ciMHe 200 DI KHEEE: fa.75
%Iare display filter. Bandwidth 12MHz Re: superscript, ltafics, Underlin-( 6.0MHz 2001 @ Serial I/O Kit BBCS £7.50
750 lines, /P 750 or high, 240V/50Hz ing plus FREE 500 Sheats| £ 135khz 396 | @ Expansion Bus Kit BBC6 £6.50
£89; Green £95; Amber £98. paper. 6 .oMHz - ecC i -
d 140 omplete
12" — Green £114; Amber £118. ONLY £324 (carr. £7) § J42Vtz 150 | @ COLg s i g
AL o ik ' 6-5536MHz . 200 UR MONITOR - MICROVITEC 1431. 14"
® ZENITH 12" Hi-RES, Green Monitor 40/80 100 FT/3 16", 100|70MM: = 1500  RGB Input. For BB i )
column select switch £80 CPS, 136 column, plus all ;-égm’z" §38 ® C e € Lead included
® TEX EPROM ERASER. Erases up t0 32 (Cs jn| |+ 0 Fres & OB3sam 398 omplage tanae of Conrectors,  ~ab'My
15-30 min. £33/ NEC PC-8023 £425 § 887237k 303 ?ualétv Software, Accessories, Books, etc.
- BE- 9.00MHz 200 (o] i il b
® TEX EPROM ERASER with the Solid-State 30| ~ 100CPS bi-directi |E| C:|8smomm 30 [REEC andiebleRSend A ERIOrRd il I
minute Electronic Timer. £43 seeking, BO | e ;)gl; lg 2&15’ 350
a lo column, X ¢4 250
[ ] :pare UV lamp bulbs £9 Dot matrix, super/subscript, }8 ;m&‘ﬂ, ;38 FLOPPY D|sc DRIVES
® POWER SUPPLY Regulated, Variable from +5Y underlining, true decenders| 139900, 305 W TEACIFG 504 15350 track ISSSDRL ngasel
+ @ 4A. Fully Cased £30| Tractor/Friction, Hi-Res, 2K RSl bt 100K £125
9 MULTIRAIL PSU KIT Output: +5V/5A; +12V; Buffer, Proportional Spacing, | 14 ;ggfm ;;s @ TEAC FD-50A 53" 40 track SSSD in cabinet
+25V:—5V; 12V a1 £40 c;tREaE gpeCIal Price. Plus|ieomu 309 with own PSU 100K £180
] 00 sheets , 16 OMHz - 1 .
éttragnvz/ Belge/Brown ABS CASE for ONLY mzop?per £7)| 18 oM 2 ® TEAC,FD SQA 53" 40 track Two Drives SSSD
uperboard/UK 101 or Home Brew 29 carr. 184328 150 in cabinet with PSU 200K £350
. . . z 150 q .
® 4 x 4 matrix keypad (reed switch assembly) £4 AN 20 omme © 200 | ® TEAC FD-50E 53" 80 track S/S in cabinet with
@ C12 COMPUTER Grade BASF Cassettes i e 2egpns L AR] OFR ESL 200K £250
Library Cases 20q | Soldering 23-930m: 325 | @ TEAC FD-50E Two 51 S/S 80 track Drives
o sk ) P | irons 26.670MHz 325 cased with PSU, 400K - G
CK-PACK. Unique 10 section stackable [ &15%, 27 125MH; 295 - s £475
Drawers rack including 10 x C12 Computer grade eam 21850 130 ® SIEMENS FDD100-5 Fully cased drive for
Cassettes (BASF Tape| 550p | X25W 330 | Justphone | 36.60667M 175 . APPLE (incl. Cable) £235
8-OMH .
® 81" & 93" Fan fold paper (1000 sheets) g7 | Speremia 85| YOUr order |i89Mhz 178 AIPtPLE il DOS Int. Card for above drive. Gold
o TaRGETeR | Elemants 210 | through, we | 100MHz 350 plated Edge connection £42
e oll {no VAT) £3.50 | tronstends 185 | do the rest. ug-gmz :;gg ® DRIVE Connecting Cable. Single £8; Dble £12
on some of the above items is extra) HeotShunt 30 | 0923-50234 = @ 10 Verbatim 51” Di 5 > g
g +" Diskettes S.D. £20;
) ASTEC UHF ULTR el
Cg!l in at our shop for demonstration of any of the g"k,",?“““" "‘"‘SADSUOCNE|'?3 WATFORD ELECTRON
above items. Be satisfied before you buy. BMHy w.duz H'J)K*:z'ltran:s‘mluw & I S
Modulators 428p oceiver  325p/palr
Tel. (0923) 40588 Telex. 8956095




sc POWER

Amplifiers
the third generation

Due to continous improvements in components and design |LP
now launch the largest and most advanced generation of
modules ever.

WE'RE INSTRUMENTAL
IN MAKING A LOT
OF POWER

In keeping with ILP’s tradition of entirely self-contained modules
featuring, integral heatsinks, no external components and only 5
connections required, the range has been optimized for efficiency,
flexibility, reliability, easy usage, outstanding performance, value
for money.

With over 10 years experience in audio amplifier technology ILP
are recognised as world leaders.

BIPOLAR MODULES MOSFET MODULES
Module | Output | Losd DISTORTION Supply Size Price | Modute |Output | Load DISTORTION Supply |  Suae WT | Prece |
Number | Power |impedence | T.H.0. 1.M.D. Voltage oms | e, | Number | Power | Impedence| T.H.D. 1LM.D. | Vohege mm s | nc l
Watts n Typst  S0MHa/ Tve VAT | Watts n Typat  $OMa/ Tye | VAT |
e KMz IKMz 41 | ms | 1KM:  7KMz 4:1
- ¢ ———————— 1 — T

60 4. < < 1

< <

< 1 5 1 4 <C <C

Protection:  Able 10 cope w.th complex 10ads without the need tar very special
protection circuitry Htuses will suttice)
Siewrote:  20vips. Ruse time® 3ps. S/N ratio; 100db
< Frequency response (—3dB): 15Hz ~ 100K Hz. Input sensitivity ' 500mV rens
< Input impedance: 100K £L.  Damping facior: 100Hz > 400.

Protection Full 10ad line. Slew Rate. V6v/jss. Risetime: Sus. S/N ratio’ 1000b ‘NEW to ILP’ 1a Car Entertainments
Frequency response (—3dB) 15Hz — SOKHz. 1nput sensitivity: 500mV rms -
input Impedance 100K {1 . Damping tactor’ 100K >400. Ccts
Mono Power Booster Amplifier 12 increase the output of your exlsting car rad

PRE-AMP SYSTEMS or cassetie player to a nominsl 15 watls ras
- Very eaty 10 use.
Module L Functions Curramt | Proce me.

Number Rogured | VAT Robust construction £9.14 (inc. VAT)
| Mounts anywhere 10 car
¢ Automatec switch on
Output power maximum 22w peak into A5
5 Frequency response (-3dB) 15Hz 10 30KHz, TH.D. 0.1% at 10w 1KHz

S/N ratio (DIN AUDIO} 80dB, Load Impedance 3L

10put Sensitivity and impedarce lselectabie) 700mV rms into 15K N 3V im BIL
Size 95 » 48 1 S0mm. Weight 256 gms,

Most pre-amp modules can be driven by the PSU driving the man power am —

A separgte PSU 30 is avallabie purely 101 pre am@ modules it required lor C1515

£5.47 (inc. VAT). Pre-amp and mixing modules in 18 ditterent varianion: Stereo version of C15 £17.19 (inc. VAT)
;;::‘::.;:’m detait Size 95 x 40 x BO, Weigh 410 gms,

ot ease of ¢

we recommend the B6 1or modules HY6-HY 13 £1.05

tinc. VATE and the B66 tor modules HY66=~HVYT8 £1.29 (inc. VAT
POWER SUPPLY UNITS
Model For Use Winh Price inc Model For Use With Price e Model For Use Wan Price inc
N VAY Number VAT Number VAT
PS 2X - C S X B .
p 36
. P 3 36
. p X €19

Plesse note; X in part no. indicates primary voltage, Pieate insert “0" in place of
X for 110V, "V in place of X los 220V. and n place of X for 240V.

A\ ¥
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WITH A LOT OF

HELP rron ()L W

ELECTRONICS LTD

" PROFESSIONAL HI-H THAT EVERY ENTHUSIAST
CAN HANDLE...

Unicase

Over the years |LP has been aware of the need for a complete
packaging system for it's products, it has now developed a
unique system which meets all the requirements for ease of
assembly, adaptability, ruggedness, modern styling and above
all price.

Each Unicase kit contains all the hardware required down to
the last nut and bolt to build a complete unit without the
need for any special tools.

Because of | LP’s modular approach, “open plan’’ construction
is used and final assembly of the unit parts forms a compact
aesthetic unit. By this method construction cah be achieved in
under two hours with little experience of electronic wiring
and mechanical assembly.

Hi Fi Separates

UC1 PRE AMP UNIT: Incorporates the HY 78 to provide a
“no frills’”’, low distortion, (<< 0.01%), stereo control unit,
providing inputs for magnetic cartridge, tuner, and tape/
monitor facilities. This unit provides the heart of the hi fi
system and can be used in conjunction with any of the UP
Unicase series of power amps. For ultimate hum rejection the
UC1 draws its power from the power amp unit,

POWER AMPS: The UP series feature a clean line front panel
incorporating on/off switch and concealed indicator. They are
designed to compliment the style of the UC1 pre-amp.
Performance for each unit which includes the appropriate
power supply, is as specified on the facing page.

TO ORDER USING OUR FREEPOST FACILITY
ower aves Fill in the coupon as shown, or write details on a separate sheet of paper,

quoting the name and date of this journal. By sending your order to our

POSRE ANSLINGR  BOSAC

Our power slaves, which have numerous uses i.e. address as shown at the bottom of the page opposite, with FREEPOST
instrument, discotheque, sound reinforcement, feature in clearly shown on the envelope, you need not stamp it. We pay postage for
addition to the hi fi series, front panel input jack, level you. Cheques and money Orders must be crossed and made payable 10 1.L.P.

Electronics Ltd. if sending cash, it must be by registered post. To pay C.O.D.

control, and a carrying handle. Providing the smallest, please add £1 to TOTAL value of order.

lowest cost, siave on the market in this format.

PAYMENT MAY BE MADE BY ACCESS OR BARCLAYCARD I
REQUIRED. Allow 28 days for delivery.

— Post 10 ILP Electronics Lid.. Freepost 2
Price inc.

Graham Bell House, Roper Close
HIF) Separates VAT . l F Canterbury. CT2 7EP. Kent. Engand.
roeT— e - — — Telephone: (0227) 54778,

UNICASES
f

LPIX 30 +30W/4-80 Bpolar  Stereo  HiF £54.95 ELECTRONICS LTD |55 1022764723
uP2x 60W/a6) Bipc no 4iF £54.95
UP3X 60w/88) By ony £54.95
UPax 120w/48) E 5 £74.95 GiEE EE P Il I B G G B B B B B aE
UPSX 120W/880 £74.95 l Please send me the following _ - ~ l
uP6EX 60w/a-800 MOS HiF i £64.95 f
|UP7X _ 120W/A-80 _MOS _ Mono HiF £84.95 Total purchase price = . B |
Powes Slaves l | enclose Chequel_J  Postal Orders Int. Money Order':]
FUSIX oWl Bieowr Power Save  T5995 | i
| us2x 120W/a Dty %% Sen £79.95 I Please debit my Access/Barclaycard No. p—
us3x 60wW/4--85L MOS Power  Slave £69.96 l Name - - l
USax 120W/4 880 MOS Power  Slave £89.95
- - - T o Address ) . -
Piease note X in part number denotes mains voltage. Please insert n place of l l
X tor 110V, 1" n piace of X for 220V {Europel. and "2 n place of X for 240V — — e
U.K.) ANl units except UCT incorporate our own torowdal transforme-s. Signature '

Practical Electronics February 1983



MORE CASIO

You liked the VL-Tone

You will love the PT-30!

The most versatile
watch ever created?

TE-2500
DICTIONARY WATCH

Mains Adaptor & Songbook
worth £8, on request with order

This incredibly sophisticated ponable musical instrument has a computer brain that

can turmn ’%ou into a talented musician overnight.

The AUTOMATIC HARMONIZATION feature analyses notes which have been

programmed and supplics appropriate chords for accompaniment. Three different

choices are available to suit your taste and any chord. or chords can be manually Dictionary mode.

changed if desired. 1,711 words in both English and Spanish.

The 31 key monophonic keyboard has a comprehensive chord section with built-in e

Bass patterns. The PT-30 comes with 8 preset instrument voices and 12 rhythms plus 6 ggwnm::'f’g? m'&wnvem!io in English
1 S 4 iquid tal di i n nghsh,

arpeggio pattems. There is also a transpose function and a liquid crys! splay JEpanceR Spankhl French-aod|Germant

showing notes and chords.
The 508 STEP MEMORY can be sub-divided to give up o 8 separate memories. &:fr‘c‘:-};‘: uﬁl;d forward search buttons, with rapid

These separate memories can be repeatedly played and/or linked to other memories in

any order. Both notes and chords can be stored in this way. The contents of the World time mode.

memories can be stored onto cassette tape via the optional TA-1 interface, for re- Displays al) 24 time zones.

loading at a later date. There is also a ONE KEY PLAY feature, similar to the VL- Daily alarm, hourly chimes, calendar and profes-
sional 1/10 second stopwatch. There are 6 program-

Tone products.
mable alarm messages and 2 alarm sound options.

TR-6000 TRANSLATOR CALCULATOR
6 000 words and phrases £29.95

English tr is a must for next year's holiday and.

OTHER NEW CASIOTONES
MT-65 49 key, 8 note polyphonic portable keyboard with 20 preset voices. Simulated
reverb/vibrato/delayed vibratofsustain. Variable modulation (cross tone modulation)
Twelve rhythms with a choice of 4 bass, 4 chord, and 4 arpeggio patterns. Bass can be
%l;yed manually if desired. £149

~305 full size version of the MT-65, with transpose function. £275

SEND FOR FULL DETAILS OF THESE AND OTHER NEW MODELS

Delivery normally by return, subject 1

Price inetwdes VAT and Post and F
PO, or phone your ACCESSHV

grailabihyy

King. Send chegues.
SA card number o

nalurally, the nlpha-numenc keyboard doubles as a calculator to help you work out
your pesctas.

Dept PE. 38, Burleigh Street,
Cambridge CB1 1DG,
Tel: 0223 312866,

TERRIFIC VALUE!!!

We have 2 big store to clear. 100 tons of

stock must go. 10 kilo parcel of unused parts.
Minimum 1,000 items includes panej meters,
timers, thermal trips, relays, switches, motors,
drills, taps and dies, tools, thermostats, coils,
condensers, reslstors, etc. etc. Individually
would cost you a fortunel

YOURS FOR ONLY £11.50 plus £3.00 post.

IONISER KIT

Refresh your home, office, shop, work room,
etc. with a negative 1ON generator, Makes you
teel better and work harder — compiete mains
operated kit, case Included £11.95 plus £2.00
postage

CAR STARTER/CHARGER KIT
This kit has no doubt saved many motorists
from embarrasment n an emergency you can
start car off mains or bring your battery up 10
full charge in a couple of hours. The kit com-
prises: 250w mains transformer, two 10 amp
bridge rectifiers, start/charge switch and full
instructions. You can assemble this in en
evening, box it up or leave it on a shelf in the
garage, whichever suits you best

Price: ONLY £12.50 + £3.00 post.

3 — 30V VARIABLE VOLTAGE
POWER SUPPLY UNIT

With 1 amp DC output, for use on the bench,
students, Inventors, service engineers, etc.
Automatic short circult and overload protect-
ion, In case with a volt meter on the front
panel. Complete kit £13.80.

ZX81 OWNERS
Make yoursetf a full
size keyboard! Key
switches complete
with plain caps. 6 for
£1.15.

COMPUTER PRINTER FOR
ONLY £4.95

Japanese made Epson 310 — has a self starting,

brishless drive motor. Complete with electron-
ics — uses plain paper. Brand new with
data. ONLY £4.95 plus £1.25 Post.

Cash, P.O. or cheque with order. Orders 1
under £10.00, add 60p. Access & B/card
orders by phone to Haywards Heath (0444}

454563 Dellverv by return.

REVERSIBLE MOTOR WITH

CONTROL GEAR

Made by the famous Framco Company thls
is a very robust motor, size approximately
7% long, 3% dia. 3/8" shaft, Tremendously
powerful motor, almost impossible 10 stop,
Ideal for operating stage curtaing, sliding
doors, ventilators, etc., even garage doors if
adequately counter-balanced. We offer the
motor complete with control gear as

follows

+ 1 Framco motor with gear box. « 1 manual
reversing and on/off switch, « 1 push to start
switch. « 1 x 100w auto transformer. » 2
{lmlt stop sy stches. « 1 gircuit diagram of
connections. £19.50 plus postage £2.50.

SPIT MOTORS

Powerful mains operated induction motors
with gear bo.c attached, The final shaltis a
4" rod with square hole, so you have

alternative coupling methods — final speed
is approx. 5 revs/min. PRICE £5 50, Similar
motors with finat speeds of 80, 100, 160

& 200 r.p.m. same price,

8 POWERFUL BATTERY
MOTORS (all different)

Suitable for models, meccanos, drills,
remote control planes, boats, etc. £2.95.

12 VOLT MOTOR BY SMITHS
Made for use in cars, these are series wound
and they become more powertul as load
Increases. Size 3% long by 3™ dia. These
have a good length of %' spindle — price
£3.45. Oitto, but double ended £4.25.

EXTRA POWERFUL 12 VOLT
MOTOR

Made to work battery lawnmower, this
probably develops up to % h.p,, so it could
be used 1o power a go-kart or 1o drive a
compressor, ete, etc, £6.90 + £1.50 post,
(This is easily reversible with our reversible
switch —~ Price £1.15).

J. BULL(Electrical)Ltd.=:::

{Dept PE), 34 - 36 AMERICA LANE, HAYWARDS HEATH, SUSSEX RH16 3QU.

TRANSFORMERS %%

200V 4A £0.75
400V 1A €0.25

100V 2A £0.52
[2V OR 24V OR l2-0-12v

Ref 12v v Pbrice PEPLEX-STOCK. Continuous Rating| 300V /2 £032
2;:: 2 ¥ 3.‘; (:'%0 UK Postage. Overseas extra. 00V 6A “'«
18 4 2 (4:;! £1760 | Overseas Enquiries Welcomed | 500y 124  £2.85
8 5 25 €6.38 £1.50 +P&P 20p+ VAT 15%;
70 6 3 €7.69 £140 [30y RANGE @x ISV 400/

npred 440 to 240V
08 8 4 (858 £16413'4 5689 10 12 15,18, 20, 24) ISOLATORS
72190 5 £9.82 £1.80 130y or 12V0-12V or 1SV0-45V. Price+
ne i 6 1089 £1.90 Ya 811 £hsh
17 16 8  (12.67 £2.12|Ref 30V ISV Prce P&P 250 €16.07 £2.60
1S 20 10 £17.46 £244)112 05 1 €319 €120 3% £19.88 €310
187 30 IS £21.69 LZ.M 7912 (432 £140 500 £24.77 £3.40
226 60 30 £44.45 32 4 (699 £1.60 \000 £50.63 O A
50 vOLT RANGE (Split o || A0S B 19110y ‘ (1479 OA
120/240V (2X 25V tap dsecs) ol- S105 10 ci19t 200 3 £104.86 OA
tages available S, 7, 8 0,13, 15, 17 N7 & 12 £13's2 €202 000 €207.92 O.A.
%gv 33, 40 or 20V.0-20V or 25-0- 88 8 16 £18.10 £226] AUTOS (Step Up/Down
" q 89 10 20 €20.88 €224 105, 115, 190, 200, 210, 230,
efi OV 25V Price  P&P1 S0 |2 24 €23.20 OA[ 240, for step up or down.
:83 0s { 2;3 ﬂ:g 91 1S 30 £26.60 £3.000 Ref (Wors) Price P&P
s o taisol cigah 13° 1S €2.39£).20
105 3 & 41036 19| AINS ISOLATORS | ¢4 80  ca85cld0
% 3 8 €147 txi3| SECS. 0CT-120V twice. 4 IS0 £6.48 £1.60
107 6 12 1801 £234|Ref VA Prce - pap| €7 300 £13.30£2.24
118 8 16 (2452 €270|°07 20 £530 (150 493 1500 (2807 OA
119 10 20  £3023 OA 149 60 £8.63 £).60 %4 2000 2
109 12 24 £3618 OA IS0 100 £10.06 £i84) 3 £e28 (O

151 200 £13.69 ¢212} 73 3000 (1I OA

INVERTERS 480 3000
12V DC to 240V AC cased toow| |32 230 L1831 Qe 3 oo
£46.00. 250w £101.00. S00W| |54 300 Eaes a0l *0. 115, 220, 240.
€180.00. (kW (4V 1/P) €240.00.| 130 1000 4589 OAl CasED AUTS

S

i 157 1500 £60.02 OA.|0-220-240V 240V in 115V
AVO METERS + VAT 5%

AVO 8 MKS. Latest Model.£122.10| |38 2000 (7243 OA. USA Socket outiet

AVO 71 LCD €49.30| 159 3000 £10V12 QAL pp prc. PaP
AVO 73 LCD £68.90 6000 £207.92 0w O O
AVO MMS Minor ... -..£43.60 TELEPHONES:~ 75 64W €935 £1.50

DAI17 Auto Range LCD ... €157.00 | Desk  Type Model | 150 4w £12.10  £).84

AVO DA 16 LCO Digital . £131.50 | 746 £10.001 250 69W €14.73  £1.60
AVO DA21(| LCD Digital ....£58,50 | Wall Phone €15.83 | 500 67W €22.14  £2.24
AVO DA2)2 LCD Digitai ...£81.90 [ Push  Button  Trim- 11000 84W 33.74 €280
Battery MEGGER BM7/500V £71.60 | phone €24.35 12000 9SW (60.47 OA.

Wee MEGGER hand crank..£101.50 | + £1.00 p&p + VAT I5%

2 Taped 30v secs Mains Eliminator in |3A CUSTOM POWER

40V RANGE N Rk o] SUVAlABLE
A;'"P (7‘;; €1.00+VAT 15%
2 €1 H i [
] ryd Barrie Electronics Ltd.
; g—%ﬁ 3, THE MINORIES, LONDON EC3N [B}
o £2.64 TELEPHONE: 01-488 3316/7/8
8

[S¥all NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL ST
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HOME LIGHTING KITS

These kits confain all necessa y components and full
bnstructions & are designed to replace 8 s1andard wall
switch and conirol up 10 300w. of ighting

Pismote) £14.30
Teansminer for sbove £ 4.20
Touchaimmer £ 7.00

Extension kit for 2-way
switching for TD300K

TDR300K Aemote Control

£2.00
£3. 50

F"(
— s

w7 v
HOME CONTROL CENTRE

This New Hemote Control Kit enables you to
control up to 16 different appliances any-

3

Rotary Controlled
Dimmer

where in the house from the comfort of your
armchair. The transmitter injects coded
pulses Into the mains wiring which are
received by receiver modules connected to
the same mains supply and used to switch on
the appliance addressed. Receivers are
addressed by means of a 16-way keyboard,
followed by an on or off command. Since
pushing buttons can become rather boring,
the transmitter also includes a computer
interface so you ¢can programme your favour-
Ite micro to switch lights, heating, electric
blanket. make your coffee in the morning,
etc., without rewlring your house. JUS
THINK OF THE POSSIBILITIES. The KIT
includes all PCBs and components for one
lraniminar and two receivers, plus a drilled
box for the transmitter.

Order as XK112. £42.00

Additional Recievers XK111 £10.00

ELECTRONIC LOCK KIT XK101
This KIT contains a purpose designed fock IC,
10-way keyboard, PCBs and all components
to construct a Digital Lock, requiring a 4-key
sequence to open and providing over 5000
different combinations. The open sequence
may be easily changed by means of a pre-
wired plug. Size: 7 x 6 x 3 ems. Supply: 5V to
15 V d.c. at 40uA. Ouput: 750mA max.
Hundreds of uses for doors and garages, car
anti-theft device, electronic equipment, etc.
Will drive most relays direct. Full instructions

supplied: ONLY £10.50
Electric lock mechanism for use with latch
locks snd above kit

£13.50

MINIKITS

MK 1 "EMPERATURE

CONBROLLER/THERMOSTAT

Uses _M3911 IC 10 sensa tempara

ture (30°C max.) end trlac to s\mld

heate . 1KW £4.

MK2 $0lid State Reloy

Ideal for switching motors, lights

hestes, etc. from logic (gmo

isolate-d with zero voltage """'"3
2.

switch

J<J 3NOTEDOORCHIME J &

Based on the SAB0600 C the kit is supplied with ali
components, Including loudspeaker
board, a pre-drilled box (95 x 71 x 35mml and full
instructions. Requires ony a PP3 9V battery and push
1o complete

. Order as Xk.102

DVM/ULTRA SENSITIVE
THERMOMETER KIT

This new design is based on
the 'CL7126 {a lower power
version of the ICL7106 chip)
and 8 3V/2 digh liquiu crystal
display. This kit will form the
basis of a digital multimeier
{only a few nddlllonal 'esvllors and swilches

£ |

printed  circuit

AN IDEAL PROJECT FOR

Supphked without triac

MK3 LAR/DOT DISPLAY

Displays an analogue voll on &
linear 10 slement ?.ED muo sy 88 &
bar or single dot ideal for thermo
meter, level indicators, etc. May be
stacked to obtain 20 to 100 elemen
displavs. Requires 5-20V supply.

BEGINNERS
* XK113 MW RADIO KIT
Based on ZN414 IC, kit in3ludes PCB, wound ierial and
crystal earpiece and all components 10 make 3 sensitive
miniature radio. Size: 5.5 x 2.7 x 2cms. Requires PP3
9V battery. DEAL FOR BEGINNERS

are required i . of &

digital thgrmometer o +150°C}
reading t© 0.1°C. The basu: kit has a
sensitivity of 200mV for s tull scale reading.
automatic polarity indicatlon and an ultra
low power requirement—giving a 2 year
typical battery (He from a standard 9V PP3

—4

£5.00

MK4 RROPORTIONAL
TEMPERATURE CONTROLLER
Basec on the SL441 rero voltage
switch, this kit may be wired to forrr
2 "berst fire® power controller
enabirg the temperature of an en
closum to be maintained to withir
0.5°C. Max. load 3KW

MKS RAINS TIMER

Based.on the ZN1034€ Timer IC this
kit wilaswitch » mains load on {or off;
for & [eset time from 20 mins. to 3¢
hrs. Lmqar or shorter periods may
be reslised minor component
changes, Max. load 1KW. £4.50

PACK 2 40
PACK 3
PACK 4

PACK 5

PACK 6

Have you got our FREE ORANGE CATALOGUE yet?
NO?!' Send S.A.E. 6" x 9" TODAY!!
It's packed with details of all our KITS plus large range
of SEMICONDULZTORS including CMOS, LS TTL,

COMPONENT PACKS
PACK 1 650 Resistors 47 ohm to 10 Mohm
value £4.00

1000uF

60 Polyester Capacitors 0.01 to 1uF/250V

5 per value £5.58

45 Sub-miniature Presets 100 ohm to 1 Mohm
5 per value £2.90

30 Low Profile IZ
10 of each £2 40

25 Red LEDs {5rm dia,) £1.25

when used 8 hours a day, 7 days s week

Price £15.50
DISCO LIGHTING KITS

DL 1000K

tis v

10 per

x 16V Electrolytic Capacitors 10uF to
6 per value £3.25

Sockets B, 14-and 16

pin T
N £14.60
l?LZ!OOK

I’ ver cost versiun of the ahove. featuning

undirectional channel sequence wilh speed

variable by means of a pre set po 0ulnul(
e

lo reduce radio nterference to a minimum.

Only £8.00
ign 6Op

witched Only al Mmains €ros

Optional opto input DLA 1
Allowing audio {"beat
response

Imnear, microprocessors and memories, full range of

LEDs, capacitors, tesistors, hardware, relays, switches
etc. We also stock VERO and Antex products as well
as books from Texas Instruments, Babani and Elektor.

speaker or 3mp required No knobs 10 adjus
sifply connect 10 mains supply an

amps {1Kw channel Only £11.95

ALL AT VERY COMPETITIVE PRICES.

ORDERING IS EVEN EASIER — JUST RING
THE NUMBER YOU CANT FORGET FOR
PRICES YOU CAN'T RESIST.

-6-7 8—-9-1

and give us your Access or Barc aycard No.
or write enclasing cheque or postal order.
Official orders accepted from schools, etc.

L>D 3% DIGIT MULTIMETER
16 ranges including DC voltage {230 mv-1000v) and
AC vokage, DC current (200 mA-10A) and resist
ance (2 M} + NPN & PNP transistor gain and
diode <heck. Input Impedance 10M. Size 155 x
88 x :Imm Requires PP3 9V batzery
eads included. £23.00

THE MULTI-PURPOSE TIMER HAS ARRIVED

Now you can run your central heating, lighting. hi-fi system .nd iots

more with just one programmable timer. At your

selection it is

designed to contral four mains outputs indepandently, switcaing on
and off at pre-set times over a 7 day cycle, e.Q. to control yous central

hesting fincluding different switching times for weekendn).

just

connect it to your system programme and set it and forger itethe

clock will do the rest

FEATURES INCLUDE

* 0.5° LED 12 hour display.
Day of week, am/pm and output status indicators.
4 zero voitage switched malins outputs.
50/60Hz maine oparstion.

Battery backup saves stored programmas and continues
time keeping during power failures. {Battery not suppliedj.
Display bianking during power failure 1o conserve battery power.

18 progremme time aets.

Powertul “Everyday® function ensbling output

to switch svery day but use onty one times set.

Usaful “slesp” function—turns on output for one hour,
Direct switch control snabling output to be lurned on
immedietely or after s specified time interval.

20 function keyp: r programme sntry.
Programeme verification st the touch of 8 button

{Kit Includes all components, PCB, assembly

and programming instructions).

For a detailed booklet

remote control

and S.A.E. (6" x 9”)

ELECTRONICS

send us 30p

ORDER AS ZT5000

£y ALL PRICES

today. EXCLUDE VAT

11 Boston Road
London W7 3SJ
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open} volav :onlact and two Inlr,ﬁod teansistor
output. Designed primarily for eontrolling
motorisad garage doors and two suxillary out-
puts for drive/garage lights at a range of up w
40 ft. The unit also has numerous
home for switching lights, n,
etc. Idesl for aged or dlublog

omprises a Mains powered receiver, a
four button transmitter, complete with pre-
drilled box. requinng a 9V b
opto-isolated solld state switch
facing the receiver to msins appiianc
with all our kits. full instructions are supplied.

ONLY £23.75

fot inter-
As

REMOTE CONTROL KITS
MKX8 SIMP_E INFRA RED TRANSMITTER
Pulsed infra rad source complete with hand-F eid plastic box, Requires a 9V battery.
MK7 INFRa RED RECEIVER
Single chanel, range approx. 20f.. Mains powered with s trisc output to switch losds up to S00W
at 240V ac. £9.00 (RC500< -Special Price for MK6 and MK7 together £12.50
MK8 CODED INFRA RED TRANSMITTER
Based on ‘he SL430, the kit inclides all componants to make a coded transmitter and only
requires a 3V [PP3) battery and keyboard. 8 x 2 x 1.3cms £3.90
MK10 16-WAY KEYBOARD
For use with MK8 snd MK18 to genarate 16 dfferent codes for decoding by the ML928 or MLQZG
rocmva' (M K12) kit
10-Channe! + 3 Anslogue a/p IR Recei-er

Basna aon ML922 decoder IC Fu s inch.de on/standby output. toggle, control of volume.
tone and lemp brightness. include own mraing supply. £€12.00
MK12 16-CHANNEL IR RECEIVER
For use with MKB kit with 16 on/off outputs. which with further interface circuitry, such as relays
or triacs. wall awitch up to 16 items of oquipnnnr on or oﬂ vomowly Latched or momanmy oul-
&:ls {)leme spacity when ordering. Includer its own mains su) 1.95

1-WAY KEYBOARD For uss with MK8, MK18 and MK11 El %

Powered IR Transmitter
red for continuous operation - singie channel, for applications such as burgisr
, automatic door openers, stc. Range aoprox. 6 ft. ('29

MKIY 12Vde IR RECUVE
For use with MK6 or MK16. Relay output witr DP 3 Amp chan,
latched, momaentary or "break beam” receiver. Operates from
MK18 HIGH POWER IR TRANSMITTER

£4.20

@-Over contacts, May be uud n
-13V d.e.

Opto-isotawd with zero voltage swilching N triac suppliss. £2.80

MK1S DUAL LATCHED SOLID STATE RELAY

Comprisas 2 x solid state reiays ar d latch for se with momentary
version ofthe MK12. 2 output triscs required {not supplied). £4.50

24 HOUR CLOCK/APPLIANCE TIMER KIT

Swilches any applisnce up (0 ThW
on and of” st prasent times once per
day. Kit contsins: AY-5-1230 IC.
05" LED display, mains supoly,
display drivers, switches, LEDs.
triacs, PCBs and full instructions.

CT1000K Basic Kit
CT1000K with white box {56131 x 71mm}
{Reacy Built)

Add £ p postage & packing +15% VAT to total.
Oversess Customars;
Add £2.50 (Europe), £6.00 (elsewhers) for p&p.
Send S.AE. for further STOCK QETAILS.
Goods by return subject to availability.

OPE 9am to 5pm (Mon to Fri)

10am to 4pm {Sat)
CAR
PARK ‘

ALING B NORTH
TEL: 0--567 8910 ORDERS

0--579 9794 ENQUIRIES
07-579 2842 TECHNICAL arve 3pm

AN

NOL1SO8

Od

ACCESS
ond
BARCLAYCARD
~elzoms




AUDIO ELECTRONICS

bonus for all orders
received by 28/2/83.

Mini stereophones
with every
7206/7081/2050
(State 3%mm or %"

1206 20K/ Volt. 19 2050 50K/ Volt plus

7081 50K/Volt. range

ranges. doubler Hie Tester \__fackplugl )
%6 with $6402 Wﬁ"h CS1566A %6 with C$1820
befow. below below Mﬁﬁn 7 see anove

pws

TRIO 20 MHZ DUAL TRACE SCOPES
140mm Tube: OC to 20 MHZ: SmV sensitivity: CH2 Jnvert
CS1820 Delayed sweep: 0.2 usec to 0.5

sec Sweap: Modes CH1, CH2. DUAL and

ADD. List Price £539.00inc.. VAT,

; SAvEEN?
our Price £4 20 inc VAT (UK c/p£4)

CS1566A NOR. AUTO. VIOED: 0.5 usec 9
Sweep: Modes CH1, CH2. ALT, CHOPand“ SAVE £B
ADD. List price £368.00 inc. VAT,

Our Price £29Dinc. vAT (UK c/pw

[Optional probe X 10 £9.45)

Mlni stereophones as above
SPEAKERS & TWEETERS ﬂ‘ for purchases of £10.00 or
more from this advertisement.
i

HIF2DESM 8 chm
30750 watt Bass/

Midrange 8" £5.95
(UK c/p£1.20)

£

HT252%" 8 ohm
15 watt lweeter

£1.95
STEREOPHONES ® MEGAPHONES o P.A. HORNS

3315 10 watt mega- CH666" 10 watt 8
==/ phone with siren ohm PA Horns. £8 9%

/ {UK ¢/p £} gs? B £6.95 wk c/p 6501

331 without siren

HIF20ESM 4 ohm

version 6 £4.95
{UK c/p £i.20)

PH30 3" 8 ohm 15
watt tweeter £2.20

HIFB7BSM 4 8 0hm
30/50 watt midrange

£4.95 (UK c/p 65p)

SN300 40 watl HT315F5 x3% B ohm
version £1.75 | 3 watt Iweeter
£3.95

3 way 8 ohm 15 watt
crossover  £1.29
{UK c/p Tweelers & Crossovers 65p per 1-3 items)*

M 112 Stereophones 2
padded earpieces:

£28.95
(UK c/p £1.05)
- mono/steree switch:

CarSpeakers vol. controls -£6-45
sp25/4100400m | £3 Q8 (4 o/ bp) £
- £6.507 | < 700 Mains TV boosters
> p ¢ back ol set £7
CRB520 1010 20 (UK c/p£1.05) y ) £5 95"7*
watts 5° Tapoed 4and  CRBBO 200z 8 ohm . (UK ¢/p 65p)
Bohm200z £43.95 £11.95 { (9& ) TMB Masthead [2 TV's)
£7.95 pair £7.50 My N 41695 UK c/p
{UK ¢/pE1 05] WKe/ptios | 2 £1295 &,
i SG402 100KHZ to 30 MHZ

6 band Tric AF Generator it/ ext. mod. variable
o/p to 100mY. AM int 400 HZ mod.
FRE,

Uist price £71.00 inc. vAT |
our price£59. 9 inc. vaT Wk c/p 2]

ORDER 8Y POSTOR PHONE OR CALL IN AND SEE FOR YOURSELF
WELL WORTH A VISIT! ALL OFFERS LIMITEO QUANTITIES E & OE m
Cubegale

AUDIO ELECTRONICS &

301 EDGWARE ROAD, LONOON W2 IBN. TEL: 01-724 3564

ALSO AT HENRYS RADIO,
404/406 EDGWARE ROAD. LONDON W2

1010 cays 10 Getimery (unieas sdsiea)

MONITORS

HIGH RESOLUTION - AND
LOW COST!

Elther cased or open frames to
OEM’s. The specification is right,
the price is even better.

Phone or write to our Sales
Manager, Richard Cox, for
immediate action.

CROFTON ELECTRONICS LTD

35, Grosvenor Road, Twickenham, Middx, TW1 4AD.
Telephone: 01:891 1923/1513 Telex: 295093 CROFTN G

POWER DIMMER MODULES

CONTACT OUR SALES AND SAVE A FURTHER 10% NOW!
A range of electronic modular dimmers designed to
suit your custom channel and facility requirement
® Considerable saving over commercial equipment @ All the commer-
cial facilities and more ® Compatible special effects ® Preset/remote/
master @ Easily installed and wired

SPC — Simple but effective 1000W controller..............
SPU — Used in conjunction with RS units for ...... o
Remote desks in 1000 and 2000W versions............
MC — Master dimmer for SPC/RS units.
RS — Remote cantroller for SPU/SPC Units .. ...B‘O
SUP/REF — Supply/signals for up to 50 modules. v £20.00
Discounts on above only (order £100 to £199 15% £200 to £299 20% £300 + 25%
EFFECTS ACCESSORIES

-£1570
...£11.90
£23.90 (2K)

MXSL — Four channel sound to light.. £36.90
MXLS — Four Channel Sequencer... ...£2370
MXLC-S Four channel sound chaser. ..£26.70
MXECF - DIP/DIPLESS Crossfade ..... £31.90

3 CHANNEL SOUND/I.IGHT
CHASER £35.70
LB31000SLC

A high performance sound to light pro-
viding bass, mid and treble separation,
employing active filters. Automatic
switching to chase in the absence of a
music signal 1000W/chan.

3 CHANNEL SOUND/LIGHT
LB31000SL

£22.70

All the advantages

of the SLC without chase.
Controls: bass/mid/treble/master sen-
sitivity.

STEHEO DISCO Main supply  £7.20
MIXER/PREAMP  PFL supply £1.00
LBPA3 M - Magnetic C - Ceramic

*£36.70

Magnetic or ceramic deck

versions - please state
All the requirements of a stereo disco
preamp on one board, left and right
deck mixers/tone controls/misc. mix-
er/tones/mic. auto fade over decks/and
P.F.L. The unit can be used with virtu-
alty any power amp.

AND MORE!
* 4 CHAN S/L AUTO CHASER
* 4 CHAN MULTI SOUND CHASER
* 4 CHAN SEQUENCER
* 4 CHAN SOUND CHASER
* FASCIA PANELS

Donl forget our 3-way active cross-
? OgHz 3KHz maXls) still £17.90
supply £7.20)

Don‘t hesitate to write or phone for immediate Information. All prices include VAT,
Please include 75p post except power dimmer {£2.75). Cheques/PO/C.0.D./Access
all welcome. Gocds by retumn (stocks allowing).
Tel: 01640 6053 [Mon to Fri 9-to 4.30)
L&B ELECTRONICS, 34 OAKWOOD AVE, MITCHAM, SURREY CR2 1AQ.

Practical Electronics February 1983




MASTER
ELECTRONICS

NOW !

The PRACTICAL way!

This new style course will enable
anyone to have a real understanding
of electronics by a modern, practical
and visual method. No previous
knowledge is required, no maths, and
an absolute minimum of theory

You learn the practical way in easy
steps mastering all the essentials of
your hobby or to start or further a
career in electronics or as a self-
employed servicing engineer,

All the training can be carried out in
the comfort of your own home and at
your own pace. A tutor is available to
whom you can write personally at any
time, for advice or help during your
work. A Certificate is given at the end
of every course.

You will do the following:

@Build a modern oscilloscope

@ Recognise and handle current electronic
components

@®Read.draw andunderstand circuit diagrams

@Carry out 40 experiments on basic
electronic circuits used in modern
cguipment

@Build and use digital electronic circuits
and current solid state ‘chips’

@ Learn how to test and service every type
of electronic device used in industry and
commerce today. Servicing of radio, T.V.,
Hi-Fi and microprocessor/computer
equipment.

NewJob?NewCareer‘?NewHob?Get into Electronics Now!

I N IS I D RS S I GrE GBS DY DI S GaN B s
' Please send your brochure without any obligation to | am interested in PE/Z/m
[ ] COURSE IN ELECTRONICS
as described above
] RADIO AMATEUR LICENCE

-

ADDRESS 1 VICROPROCESSORS
o 1 LDGIC COURSE

I {. I - _ OTHERSJBJECTS
R urummu

LEHAA mr
POST NOW TO: BLOCK CAPS FLEASE

|_BntlslNatmna1Radm&Electromcs SchoolReadmg Berks.RG11BR. .

o
I COLOUR BROCHURE NAME

r
H
i
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I-PAK BARGAINS

TRIACS — PLASTIC _MINIATURE TOOLS FOR HOBBYISTS

4 AMP — 400y ~ 10202 — TAG 136G

1 OFF 10 0" 50 OFF Miniature round nese side cutters >

&y 15 £17.50 imsulate handies 8jnch length Orger L o
8 AMP 400v — 10220 — TAG 425 No:Y043,

60p £ €215

BA NUT DRIVER SET
Set of 5 BA spanner shafts plus universal
handle in roll-up wallet. Sizes 0BA 2468BA
Order no: T192
£275 set

NEON SCREWORIVER

FLEXEY ORIVER

A Hexible shaft sciewdirver bor hose swiward to get oL scrows Dverad]
{ength Binch Order No.FS-1 Flal tlade dmm FS-2 Crass pownt no 1 £1.78 eash.

Oy —e 0=
/ o 'u‘l‘i

Binch kong screwdriver with spring loaded geip on

£50.00
ALL AT

Sﬂg‘

PER PAK
$X67 5 x 47k Lin

SX68 5 x 47k Log

SX69 5 x 100 Lin

SX70 5 x 1 meg Lin

Mimisture long nose phiers ~ fnsulated
handies Syinch length Order No. Y044,

SLIDER
PDTENTIOMETERS
. [

SX63 5 x 470 ohms Lin
SX64 5 x 1k Lin

SX65 6 x 22k Lin

SX66 § x 22k Log

T}in biade ordes no NS1 £0.85p sach

54 blade order no NS2 £0 60y sach
Miniature dend nose piers — insulated

handles S}inch length Ocder Mo Y045, —

Miniature end nippers — msulated handes
A finch iengih Order No:YO4S
L4

ALL AT

1.25

asch

end to hold sCrews in pasition wehiie reaching into
thaze dificu places. Order NoSD-1 Fiat biade 4mem
S0-2 Cross paint no.0 Wby eeck
INEXPENSIVE TOOLS OF IMMENSE YALUE
Combined wire stipper. cutler, crimpme ncl 25 asst
tesminals for cnmping Order No WS2 Our low price £1.20 each.

e Satislaction or your money back has
always been BI-PAK s GUARANTEE angd 1t still 15
All these Sale items are in stock, (n quantity and
we will despatch the same day as your

order 15 received

Mimature snips nose phers with side
116 400 sariated jaws — insulated
handles Smch length Order No: Y42,

Al with insulated handles

SX40 250 Siicon Diodes—Swilching hke
IN&148 DO 35. Al good —uncoded. Worth
double our price 45¢ 75mA £1.25

SX41 250 Sihcon Diodes—General Purpose. like
0A200/202 BAX13/16 Uncoded
30-100¥200mA DO 7 IC SOCKETS

The lowest price ever.

The more you buy the cheaper they come

Pin 100ff 500t 100 oft

Spm ¥ €150 £8.00

Tepa 90y LTS £E.50

16pn 95 €400 €100

Plastic Boxes

EXPERIMENTOR
Coloured Black. Ciose fitting

=OX!‘ — ALUMINIUM - Flanged Lid. tixing Screws into brass busnes
LASTIC SZE'L W H  OrgerNo Price
ALUMINIUM BOXES 4 2 141 €1.00
Made with Bright Alumimuym loiged 1% 2% 1% 143 t1.30
Construction with deep hd and screws 6 Iu 2 144 t1.80
. OrderNo Price  Piastic as above bul with aluminium top panel

159 $3p 4 2% 146 €1.40

t6t 83p  Pashic sloping front

163 a3p S% 4% 2%

164 s7p

166 e9.08 10

167 t1.12 1% 48
All measurements lor boxes are shown in inches. L = Length. W = Wigth. H = Height

SX&4 10 5A SCR's 1064 3250y 3n 100v. 21
200v. 2 1 400v. Super value less than '
4]

pice
SX45 10 5ASCR's 1066 2150y 2% 100v. 41
200v. 2+ 400v Alicoded Brand new. 3
o Ivawarat 3

VOLTAGEPREGULATORS
T0220 705~ 00 7505 350
1812509 1312 - 85p
7815 S0p 1915 - 85p
828 -50p 1924 -85

£2.14

BI-PAK'S OPTO 83 SPECIAL

A selection of Large & Small size LED's 1n Red
Green, Yellow and Clear, plus shaped devices
of different types 7 Segmem displays. photo
transistors, emnters and deteciors.

Types like MEL11, FPTIO0 etc. Plus
Cadmium Cell ORP12 and germ. photo
transistor OCP71. TOTAL OF 25 pieces.

/N0 SX517.

SEMICONDUCTORS FROM
AROUND THE WORLD

s.100

Universat Ni-Cad battery charger All plastic
case with litt up kg Charge/ Test swilch LED
nchcalors al each of the five charging points
Charges Power
PP3(9V) 220-240V AC
U12() SVpenite Dims
UL svC 210 x 100 x 50mm
U2(15v00) £8.95

POWER SUPPLY 0URPRICE £3.25
Power supply fits directly inlo 13 amp socker
Fused lor satety Polarity reversing socket
Vollage swilch Lead with mutl plug
Inpul - 240V AC 50HZ Output
75 94&412v0C Raung - 300ma

A Collection of Transistors. Diodes, Rectihers. Bridges. SCR's
Triacs. IC's both Logic and Linear plus Opto’s all of
which are current everyday usable devices

Guaranteed Value over £10 al Normal Retail Price

£4-oo

' vouu Dataetc. in
every pak
Orger No. SXS6

Ol\ly

3456
Mw3g

OIGITAL VOLT METER MODULE
3 x 7 segment displays Basic Circuit
0-2v=  instructions provided to
extend voltage & current ranges.
perating voltage 9/12v.
Typ. Power Consumption S50mA
0/ND:SX# Once only price
£9.95

Sllicon NPN'L’ TypeTransitors
10-92 Plastic cenire coliector

Like BC182L — 1831 — 184L &
VCBO ¢5 VCEQ 30 1C200mA Hie 100-400 |€

ALL perfect devices — uncoded ORDER AS SX183L
S0off 1000 S00 oM 1000 off
£1.50 £2.50 €£10.00 €£17.00

PNP SILICON TRANSISTORS:
Simitar ZTXS00 — 2TX214 — E-Lmne

VCED 40 VCBO 35 ic 300mA Hie 50-400

Brand New — Uncoded — Pelect Devices

50 oft 100 oft 500 oft 1000 ot
£2.00 €3.50 €£15.00 £25.00

1 Amp SILICON RECTIFIERS
Glass Type simily INAOOO SERKS INADOT-INADO4
S0 — S00v — uncoo.d — you select tor VLTS
ALL pertect devices — NO duds Min 50v

40 for £1.00 — worth doutie OROER NO SK76

—_——

Silicon General Purpose NPN Transitors 10-18 Case 3

Lock Mt leads ~ coded CV7644 Similar 10 BC147
BC107~ 2789 ALL NEW' VCE 70v ICS00mA

e 79250 SO or 100 of 500 oft \(ll)ow
PRICE £2.00 £3.80 £17.50 £30. 005

Sicon Generai Purpose PNP Transistors 10-5 Case
Lock Nt feads coded CVI507 simiar INZS0SA 1o
BFX30 VC 60 IC 600mA  Min Hie S0 ALL NEW'
S0oft 1000f 500 om 1000 of
PRICE £2.50 €£4.00 t19 00 £35 DD

SILICON BRIDGE
RECTIFIERS —

Comprising 4 x 1} l l l ‘

= i

mounted on PCB.
VRM - 150 vits
IFM — 1.5 Amps
Size: 1 inch square
10 0ft £1.00
50 off £4.50
100 oft £7.50
Order No. As:4R|
BRect.

ELECTRONIC SIREN 12v OC

Red plasit cate waih adusiable huing
brgrket Ermets hgh piched warmg nade of
wrong pich 100 cvcles pet munum
Dems 0mm [dw

S0mm (depthi

Powe: v

Dur Price:- £5.50

8 Bit MICROPROCESSOR
National INSBOB0AN 40 Pin DiL N Channel Silicon

MULTITESTERS REGULATED

1000 opv Incluging test 1aads & Battery.
AC voirg:- 0-15-150-500-1,000

0C volts - { 00

DC currents - 0-1ma- 150m:

Aesistance - 0-25 K ohms 100 K ohms
Oms:- 90 = 61 x 30m

0/No.1322.0UR PRICE £6.50 ONLY

30.000 opv Including tesi leads and case
AC vohs- 0
0OC vohs- 0
0C cutrent-
fResistance:- [
60meg ohms
Jecibels
Short test - fnteinal buzze:
160 & 110 x 50mm

0/No. 1315. OUR PRICE
ONLY £24.75

0-25-100-250-500-1,000

Oua 0-5ma-50ma 0-12amg
6K ohms-70K ohms-Gmeg ohms

Dims

GATE MOS TECHNOLOGY As used In Nationals

N808O Micro Computer Farmnily

instruchion Cycle Time 2 uS

Supplied with tunclional

Block Diagram

BRAND NEW

NOT seconds or reclaims

100 perect 0RDER N0 Sxeoso QY

Normal Sell price £4 5 each
Our Bi-PAK Specia Price EZ .00
SO HURRY LIMITED STOCKS
40 Pin IC Socket 1o fit SXB080  Ofter pric

ORDER NO 1609 30p

'VARIABLE
Stabiised
POWER SUPPLY

Variable from 2-30 volts and 0-2 Amps Kit includes

1
1

VPS30 Module, 1 — 25 volt 2 amp translormer.
0-50v 27 Panel Meter, 1 — 0-2 amp 2" Panel Mater,
470 ohm wirewound potentiometer. 1 — 4K7 ohm

wirebound potentiometer, Winng Diagram

included. Order No. VPS30 KIT

£20.

MINIATURE FM TRANSMITTER

Freq: 95-106MHz. Range: § mie

S

Not licenced in UK.

e 20mm. Add: ov bart. ONLY
ze: 45 X m. 18 £5.50

Ideal for: 007-MI5-FBI-CIAKGB etc.

Usa your credit card Ring us on Ware 3182 NOW and
gel your grder even taster Goods normally sent 2nd
Class Maw

Remember you must add VAT at 15
Total Postage add 50p per Total order

Send your orders to Oepl. PE2 BI-PAK PD BOX § WARE HERTS
SHOP AT 3 BALDOCK ST. WARE HERTS
TERMS. CASH WITH ORDER SAME DAY DESPATCH. ACCESS.
BARCLAYCARD ALSO ACCEPTED. TEL {0920} 3182. GIRD 388 7006
ADD 15% VAT AND 75p PER ORDER POSTAGE AND PACKING

oy

10 your order
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BI-PAK BARGAINS

I |SCREWDRIVER SET
4
29ang3 gmnm £1.75

NUT DRIVER SET
:wn
335 4 5ar

5741 TOOL SET

HOang H 1 Hex l;ev wrenche
15 2and2 5mm £19.75

5 WRENCH SET
wr

ne .

U L FOUR

HEX KEY SET FREE
HEX KEY SET ON RING Q/J
4 5 and mm

Mage o stet

HX/1 £9.25

SIREN ALARM MODULE

Amencan Police type screamer powered
from any 12 volt supply into 4 or B ohm
speaker. Ideal for car burglar alarm, |
freezer breakdown and other security &
purposes. 5 watt. 12v max.

£3.85

Order No.
BP124.

BI-PAK SOLDER -

DESOLDERKIT

Kil RDER NO

t High Quanity 40 watt General Purpose
yhiweight C
614 7m

1]

aispenser
-

Total Rela Value over £92.00
OUR SPECIAL KT PRICE £8.95

‘“IRRESISTABLE
RESISTOR BARGAINS''

Pak Mo Qn*  Description Price
S110 AQ0  Wuxed “AN Type Resistos £
S111 Pre-formed %-% wa t Carbon

Resistors £
$112 ‘s wait Carbon Resistors 8]
$113 ' watt Carbon Reststors 3]
s14 ' watt Resistors 22 ohm

2m2 Mused 9]
$115 1 and 2 watt Ressstas 22

ohm-2m2 Miced f1
Pahs SX12-15 contain 2 range of Carbon “ilm Resistors
of assorted values from 22 ohms 10 2 2 meg Save
pounds on these resislor paks and have a tull range to
Cover yout projects
“Quanteties applosimate_ Count by weight

EEDTOSAVEYU

NEY
SX27A 60 Assorted Polvstyrena Bead Capacitors
Type 9500 Series PPD £1.00
SX28A 50 Assorted Silver Mica Caps
$.6pF-150pF £1.00
SX29A 50 Assorted Silver Mica Caps
180pF4700pF £1.00
S$X30A 50 High Voltage Disc Ceramics 750V min
up 1o 8KV. Assorted useful values  £1.00
SX31A 50 Wirewound 9 watt {arg} Resistors.
Assorted values | ohm-12K £1.00
AUTO SCREWDRIVERNRILL
Automatic spiral ratchet. Complete with 2
screwdriver biades, 5 & 65mm. 1 screwedriver
cross point No. 1 & three drills - 2, 28 and
365mm ~ A MUST FOR ALL HOBBY-3UILDERS &
CONSTRUCTORS. Drder No. ASD/1 £3.50 each

{ « TheThirdand
+ § FourthHand...

lust ER

NO 1402 £5.50
Mithout magnilier DRDER NO 1400 £4.75

BI-PAK PCB ETCHANT
AND DRII.I. KIT

TECASBOTY

The Electronic Components and Semiconductor Bargain of he Yea: A host of Electronic

o including p s

Resistors of mixed values ZZohms 10 (M2

folary and shder. presets
1/810 2 Walt A comprehensive range of

horizontal and vertical

capacitors incluging electroiytic and polyesler types plys disc ceramics efcelera

Audio Diugs ang sockels ol various types plus switches. fuses. heatsinks. wite. nyls ‘bolts,
gromets, cable clips and tyes. knobs and P C Boafd Then add fo that 100 Semiconductors
1o include transistors, diodes. SCR's opto’s. alf of which are current everyday usable devices
tnatl aFanlastc Parcel No rubbish all identifiable and vatued in Current catalogues at well

over £25 00 Our Fignt Agamnst Intlahion
Beat the Budget
Down with Depression

I-PAK

February 1983

Price

JUST £6.50.

""CAPABLE
CAPACITORPAKS'

Pak No. Description

sS1é Capacitors Mixed Types

p3 10 Ceramic Capacitors Miniature
Mized

p3 1t} Mized Ceramics 1p S6pt

$119 Mixed Ceramics 68 - 0.5mf

SK20 Assorted Polyesie:/ 2olystyrene
Capacitors

1 ] Mired C280 type cadsciors
metal fou

$122 Electioiytics, all sors

$123 Quanty Electiolyncs
50 1000mI

S124 20 Tantalum Beads, miced

*Quanlities aparoximate count by weght

BARGAINS

20 x Large 2" REDLED

20 small 125Red LED's

10 Rectangular Green LEO's &

30 Assorted Zener Diodes

250nw-2 watt mixed voitages

all caded New

4 Black tnstriumen|

Knots—winged with poinfer & *
Standard screw Fit size 291

20mn S0p
20 Ausorted Shider Knobs.
BlacL/Chrome_etc £l
12 Nvons and Fiament Lamps. Low
voltage and Maims — varous hyoes

and coiours — some panel movating €1

6 Black Heatsink will ti 10 3
Ice
[

tunk This seatsink

i nea dissy

ng o 'S unique

drilled

40p
35

nk

90mm 1 80mm x 35mm |

take Lpfo d
tevices
£1.50 each

PROGRAMMABLE UNIJUNCTION TRANSISTOR
PUT" case T0106 plastic MEU22 Similar to
2N6027 /6028 PNPN Silicon

Price 1-9 1049 50-99 100~
Each:20p18p 15p  13p

Normal Retail
Price £0.35 each

SX33A 6 small (min (SDST/SPOT Toggle

Switches 240v Samp

SX35A 6 smali {min} Rocker Swiiches
240v 5am

SX32A 2 Assorted Jack & Phono plugs
snckets and adaptors, 2.5m
3 Smm and standard sizes £1.00

SX71 50 "C108 “Fallouts” Manufac
ture. s qul Ol C 0n volis or

ain You test

SX72 A mixed bundle of Copper clad
Board Fibre glass and panev
Single and double sided A
tanfastic bargain

$X38 100 Silicon NPN Transistors—all
perfect Coded mixed types with
data and equt sheet ?{ rejects
Real value
$X39 100 Sslicon PNP Transistors
all perfect. Coded mixed types
with data and eqvi1. sheet 8
re|ecis Fantastic value £300

The best known Power Transistors in the
World — 2N30SS NPN 115w

Out BLPAK Speciat Otfer Price

10 oft 50 off

£3.50 £16.00

80312 COMPLIMENTARY PNP POWER
TRANSISTORS: T0 243055
Equivalent Mj2955 — BD312 — T03 /2
SPECIAL PRICE £0.70 sach
10 ot £6.50 G

Send your orders to Dept. PE2 BI-PAK PO BOX 6 WARE HERTS
SHOP AT 3 BALDOCK ST. WARE HERTS

TERMS CAS4 WITH DRDER SAME DAY DESPATCH. ACCESS,
BARCLAYCARD ALSO ACCEPTED. TEL (0920) 3182 GIRO 383 7006
ADD 15% VAT AND 75p PER ORDER POSTAGE AND PACKING

BRAND NEW LCD
DISPLAY MULTITESTER.
RE 188m
MEGOHM INPUT IMPEDANCE
3 [
PNP and NPN transisiors * Aylo zer0 aulo
*S but
J emn*icahon * 12 5m
7qQ reagout * eck
*Fu: protechion * Test ieads. batiery

3x in 1
Polarity indication  Negative onty
Posiive readings agpeart
without + sign
10 Megohms

Input impgdance

Dallery

tss:ss-almm r__

-

0K
) Me
BI-PAK VERY LOWES? POSS PRICE
£35.00¢2

~—
-
-
-
-
-
<

SINGLE SIDED FIBREGLASS
BOARD
Order No. Pieces Suze Sq.lns.  Price
12} 4 9x2%" 100 £1.50
82 k) N3 100 £1.50
Fa3 4 13037 156 £2.00

DOUBLE SIDED FIBREGLASS
BOARD
FB4 2 LR 110 £2.00

SILICON POWER TRANSISTORS
- 103

NPN like 2N3055 — bul not tult spec
100 watts 50V min

10 for £1.50 — Very Good Valve

100s of uses — no duds

Order No. SX30

5 watt (RMS8} Audio Amp

High Quality audio amphter Module Ideal for use in
record players, 1ape recordesrs, stereo amps and
cassetie players_elc Full data and back up cagrams
wilh each module
Specilcation
* Max Power Supply 30ve Power Output & watts
RMS e Load Impedance 8-16 ohmse Frequency
respofnse 50H2 10 25KHz—3db e Sensitivity 70mv
for full outpute Input Impedance 50k oshmse Size
85 x 64 x 30mm e Total Harmonic
distortion iess than -5%
BI-PAK'S give away price

£2.25

You cowld net Build one
for thrs price.

MORE BARGAINS!

SXS1 60 metres PVC covered Hook-up
wire single and siranded. Maed
colour:

SX58 29 Assorted TTL Gates 7400
Senies 7401-7460

SXS9 10 Assorted thip Flops ang MSI
m

SX60 20 Assorled Shider
Polentiometers

SX62 40 Assorted Pre-Sels Hor/Vert
etc

SX79 10 Reed Switches — glass type
3 Micro Switches — with iever

Use rou: credit card Ring us on Ware 3182 NOW ang
et rour order even faster Goods normally sent 2ng
Class Masl

Remembe: you Must 305 WAT at 19 . to your oider
Tola! Pastage a0d 75p oo Tolal oede-
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‘A GREAT DEAL...
Crotech SCOPES

*Dual Trace ™~ X
*DC — 15MHz 4
*5mV/div

*Add Mode

*X — Y Mode

*200ns — 0.2s/div
*Component Tester
Price £276 INC VAT

Rl e
R K

3030

* Single Trace * Auto/Normal trigger
* Rectangular CRT * 200ns — 0.2s/div

* DC — 156MHz * Component Tester

* 5mV/div Price £172.50 INC VAT
A GREAT DEAL MORE. ..

The CROTECH component tester, for visual testing of semi-
conductors, IC’s and passive components is a standard feature
on both ‘scopes. Which gives you A Great Deal more than a
normal ‘scope.

WANT TO KNOW MORE? . . . Then drop into Audio
Electronics where both the 3131 and 3030 are on-continuous
demonstration six days a week.

A copy of * "CETTING THE BEST FROM

YOUR ' SCOPE"’ free with every scope
purchased'

AUDIO ELECTRONICS sccesc. visa, american Expres caros wercome
301 Edgware Road, London W2 1BN Tel: 01-724 3564

Crotech instruments Limited

5 Nimrod Way, Elgar Road, Reading, Berkshire, RG2 OEB.
Telephone: (0734) 866945

Liotech +

CAMBRIDGE LEARNING

SELF-INSTRUCTION COURSES

3
CAMBRIDGE LEARNING s(:
| GSC >
! SUPERKIT
SUPERKIT
| s dem e £1990
| Learn the wonders of
! Solf-Rstraction digital electronics!
SigitadElactrome Kt
This practical kit for
ﬁ D e beginners comes complete
with an’ instruction

manual, components, and
EXP300 breadboard to teach you all the basics of
digital elec:ronics. The course needs no soldering
iron; the cnly extra you need to buy is a 4}V
battery.
Using the same board you can construct literally
millions of different circuits.
The course teaches boolean logic, gating, R-S and
]-X flipflops, shift registers, ripple counters, and
half-adders.
1t is supported by our theory courses

DIGITAL COMPUTER LOGIC
& ELECTRONICS £6.00

which covers: basic computer logic; logical circuit
elements; the design of circuits to carry out
logical functions; flipflops and registers; and

DIGITAL COMPUTER
DESIGN £8.50

Our latest, most up-to-date course on the design of
digital computers, both from their individual logic
elements and from integrated circuits. You are
first shown the way in which simple logic circuits
operate and then, through a series of exercises,
arrive at a design for a working machine.

Please send for our free booklist
for further information on these

and our other courses.

GUARANTEE Mo risk to you. If you are not completely
satisfied, your money will be refunded upon return of
the item in good condition within 28 days of receipt.

CAMBRIDGE LZARNING LIMITED, UNIT 23 RIVERMILL SITE,
FREEPOST, S~ IVES, CAMBS, PE17 4BR, ENGLAND.
TELEPHONE: 3T IVES (0480) 67446. VAT No 313026022

All prices imclude worldwide postage (airmail is extra
please ask for prepayment invoice). Giro A/c No 2789159.
Please allow 28 days for delivery in UK.

l ......SUPERKIT(S) @ £19.90
...... DIGITAL COMPUTER DESIGN(S) @ £8.50 '
' ...... DIGITAL COMPUTER LOGIC AND ELECTRONICS @ £6.00 l
l | enclose a *cheque/PO payable to Cambridge Learning Ltd
for €. *delete where applicable l
I Please charge my l
l “Access American Express ¥ Barclaycard / Diners Club
Eurocard / Visa / Mastercharge / Trustcard l
l Expiry Date.. L Credit Card No l
l SIGNALUFE. p. wow e« qmers sre werarae @ ER AR I @ e sl l
l Telephone orders from card holders accepted on 0480 67446 l
l Overseas cus:omers (including Eire) should send a bank draft
in sterling drawn on a London bank., or quote credit card l
l number. l
l Name. . l
l Add Res S b £tz o s d ¥ 0 8 Vi owr sk ¥ A L @ b e e ddeialdes . . . l
l Cambndge Learning lened Unh 23 anermill Site, FREEPOST,
St lves, Humiingdon, Cambs, PE17 4BR, England. (Registered '
) fn England Mo 1328762).
L AP St gt ik — L, [
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Electronic Car Security System

® Arms doors. boot, bonnet and has security |0op to protect
fog/spot lamps, radio/tape. CB equipment

® Programmable personal code entry system

® Armed and disarmed from outside vehicle using a special
magnetic key fob against a windscreen sensor pad adhered to
the inside of the screen @ Fits all 12V neg earth vehicfes

® Over 250 components to assemble

Sp

srhriie

BRANDLEADING ELECTRONICS

NOW AVAILABLE IN KIT FORM

VOYAGER cCar Drive Computer

® A most sophisticated accessory @ Utilises a single chip mask
programmed MICrOprocessor INCorporating a unique programme
designed by EDA Sparkrite Ltd. ® Affords 12 functions centred
on Fuel. Speed. Distance and Time @ Visual and Audible alarms
warning of Excess Speed. Frost/Ice. Lights-left-on @ Facility to
operate LOG and TRIP functions mdependentlr or synchronously
® Large 10mm high 400ft-L fluorescent display with auto
intensity. ® Unique speed and fuel transducers giving a
programmed accuracy of + or —1% @ Large LOG & TRIP
memories 2,000 miles 180 gallons 100 hours @ Full Impersal
and Metric calibrations @ Over 300 components to assemble

A real challenge for the electronics enthusiast!

EFEE

/

$X1000

® Inductive Discharge

® Extended coil energy
storage circuit

® Contact breaker driven

® Patented clip-to-coil fittin

® The brandleading system
on the market today

® Unique Reactive Discharge

® Combined Inductive and

Capacitive Discharge
® Contact breaker driven

® Patented clip-to-coil fitting

Electronic Ignition

® Three position changeover switch
® Over 65 components to assemble

® Fits all 12v neg. earth vehicles

Electronic Ignition

® Three position changeover switch
® Over 130 components to assemble

® Fits all 12v neg. earth vehicles

TX1002

Electronic Ignition

@ Contactless or contact triggered

@ Extended coil energy storage circuit

@ Inductive Discharge ® Three position
changeover switch @ Distnbutor
triggerhead adaptors included @ Die cast
weatherproof case @ Clip-to-coil or remote
mounting facility @ Fits majority of 4 & 6 cyl
12V. neg. earth vehicles @ Over 145
components to assemble.

TX2002

Electronic Ignition
@ The ultimate system ® Switchable
co tactless ® Three position switch with
Auxiliary back-up inductive circuit

® Reactive Discharge Combined capacitive
and inductive @ Extended coil energy storage
circuit ® Magnetic contactless distributor mgger
head ® Dlstngutor triggerhead adaptors included
® Can also be triggered by existing contact breakers
® Die cast waterproof case with clip-to-coil fitting @ Fits
majority of 4 and 6 cylinder 12v neg. earth vehicles

® Over 150 components to assemble

All SPARKRITE products and deslgns are fully covered by one or more World Patents

:

SPECIAL OFFER

“FREE” MAGIDICE KIT WITH
ALL ORDERS OVER £45.-00

SPARKRITE 82 Bath Street, Walsall, West Midlands, WS1 3DE England.

MAGIDICE

Electronic Dice
® Not arv auto iterm but great f
for the family
® Total rundom setecthon
® Triggeved by waving of hand
Over dice
® Bleeps and Hasnes during a 4 second
tumbie sequence
® Throw displayed for 10 seconds
® Auto dsplay of (ast throw 1 secondin &
® Muting and Off switch on base
® Hours of continuous use from PP 7 pattery
@ Over 1890 components 1o assembile

EDA. 82 Bath St, Waisall, W. Midlands WS1 30E.

I AS;Ekﬂ‘BLV L E
KiT ADDRESS

SX 1000 | £12.95
l SX2000 | £19.95

T 1002 | £22.95
I TX2002 | £32.95

AT 80 £3295 | I

VOYAGER £64.95 CHEQUE NO

l ImaGiDice]  £9.95

PRICES INC. VAT.POSTAGE & PACKING
/Il IS S IS BN GE T

=
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I ENCLOSE CHEQUE(S}/POSTAL ORDERS FOR

PHONE YOURORDERWITH
SEND ONLY SAE IF BROCHURE IS REQUIRED

KITREF
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INTERNATIONAL DIGITAL
I/C SELECTOR

by Towers T. D. Price: £11.00

BEGINNERS GUIDE TO MICROPROCESSORS
by Parr E. A. Price: £4.50

A PRACTICAL INTRO TO ELECTRONIC
CIRCUITS
by Jones M. Price: £7.50

ESSENTIAL ELECTRONIC AN A-Z GUIDE
by Loveday G. Price: £6.75

ADVENTURES WITH DIGITAL ELECTRONIKCS
by Duncan T. Price: £3.25

PRINCIPLES OF INTERACTIVE COMPUTER
GRAPHICS
by Sproull R. Price: £10.75

MICROCOMPUTER TECHNOLOGY AN INTRO
by Uliman J. Price: £5.75

COMPLETE HANDBOOK OF MAGNETIC
RECORDING

by Jorgensen F. Price: £8.50
COMPLETE HANDBOOKX OF VIDEO
by Owen D. Price: £10.00

H.F. ANTENNAS FOR ALL LOCATIONS
by Moxan L. Price: £7.50

* ALL PRICES INCLUDE POSTAGE *

THE MODERN
BOOK CO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

19-21 PRAED STREET
LONDON W2 1NP

Phone 01402 9176 Closed Saturday 1 p.m.
Please allow 14 days for reply or delivery.

it's easy
to complain
about
advertisements.

Every week, millions of
advertisements appear In the
press,on posters or in the
cinema.

Most of them comply with
the rules contained in the
British Code of Advertising
Practice and are legal, decent,
honest and truthful.

But if you find one that,

IN your opInion, IS wrong in
some way, please write to us
at the address below.

We'd like you to help
us keep advertising up to
standard.

The Advertising
Standards Authority.

AS A (td . Brook House, Toraington Place. London WCIE 7THN

ey

ALL STOCK BRAND 0jo)»
NEW FRANCHISED
ORIGIN {0 »
SUPERIOR QUALITY CARBON 0083 Mo Sl (Med) 6Sp | BAYS 15p | 0D 77p |00 75p{ a0 1258
FILM a:s?noas. HISTAB 000 4 4p | N S)(lg 65p | B3 B0p | wier  gep | 25p| WAl 80p
LOW NOISE 1000 63 65p :“: ‘ul)p mgg g: Znu ggE
W 1002-1M6) $% EM p R0 16 40p |  DIL SOCKETS TRIACS "
W 100)- 10802 S% £ Ip L w08 ek Lo MU 8p | Temasdooy | MO 3P NGO 343
W 10£)-10M 5% E12 ép N0 0 T0p Pins  prof  WoNp 881038 70; 10220 Case INI0SSKA 80p | IN90] .52
miminih G | obug | F %R MR R Nl e gl 1
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Testers For Reliability
andllAccuracy and Value ...

£4495 -

Micronta™ Multitesters
- A Must For The
Electronics
Hobbyist!
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A. 21 Ranges - 30,000 Ohms/Volt. Features “beep” 21 Ran%ﬁ Digital = = @
continuity function and easy access to battery and fuse Display Multitester Audible —~
compartment. DC Volts: 0 to 1000, 7 ranges. AC Volts. continuity function sounds at less than 300 ohms

0to 1000, 5 ranges. DC Current: 0 to 1000, 5 ranges. DC circuit resistance. Overload protected in all ranges.

Current: 0 to 10 amps, 5 ranges. Resistance: 0-1-10k-1-10 DC Voits: 200 mV-2-20-200-2000V (max. 1000V). AC Volts:
megs. (Centre Scale 10) dB: -20 to +62 dB. 5 ranges. 2-20-200-2000V (max. 500V). Accurate from 45 Hz to 10 kHz. 200mA,
Accuracy: +3% DC, +4% AC 611/16 x 57/16 x 25/8". With AC and DC. Resistance: 200 ohms-2k-20k-200k-2 megs-20 megs.
instruc(t)ion manual. Requires one 9V, and one “C” téanery g:;/e‘xg :131/2 x 136", Requires two “AA" batteries.

.mm" ]
AT Mosabbook T

Headhght ‘) Y =
Alert ¥ bi
1

A. Portable Solar Panel. B. Hi&r;: Power 6-9-12 D. Engineers Notebook

Will power radios, Vv Auto Adapter.  C. Auto Headlight Il. Revised to give more  E. Auto Electrical
calculators and many Deiivers 6v atup to 2 an Reminder. Auto practical circyits and System Analyzer. LEDs
other devices. Total amp, 9v atup to 900 mA, headlight reminder beeps data. Large, schematic show condition of battery,
output in suniight: 80 and 12v atup to 3amps. for ten seconds! LED diagrams. Various tips for alternator and reguiator.
miliiamps at 6v, 40 mA at  Four plug adapter flashes until you turnoff  beginners too. 128 Plugs into lighter socket.
12v. 5% x 4/8 x 58", Reversable polarity. your lights! pages. 12v DC neg. gnd.
277-1250 .....£19.95 270-1562 ..... £9.99 270-110 ... £3.49 276-5002 ... £1.99 22-1635 4.49

OVER 300 STORES AND DEALERSHIPS NATIONWIDE h Known as Radio Shack in the USA

Prices may vary at individual stores.
Check your phone book for the Tandy Store or Dealer nearest YOU =S =gl offers subject to availability.
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EFFICIENT RECESSION

E have recently heard many com-

ments about how the recession
will make sure businesses are run in a
highly efficient manner, will weed out
the dead wood and eventually lead to a
boom in the U K economy and a long
period of prosperity. Although this is
little consolation for those that have
been made jobless over the past couple
of years, it does appear to have some
foundation and a promise of better
things ahead.

Having worked in a Government
department there is no doubt that
some of them need to be more efficient
and cost effective. Can you believe that
the British Standard for Electronic
Symbols (Section 20 Semiconductor
Devices) has not been changed since
1968?

There have been many changes in
the semiconductor area since 1968
and this was brought home recently
when we looked in BS3939 for a
programmable unijunction transistor
symbol. Of course such a device is sim-
ply not covered.

NEW GROUND

A development that we feel may
have more than a little to do with the
recession is the recent introduction of

retail sales operations by a couple of
industrial suppliers. EMOS, part of
Grenson Electronics was formed to
supply the hobbyist, and we on PE like
to think we had something to do with
it. Back in February '82 we published a
design for a Bench PSU, which had
been developed by Grenson and they
supplied a kit for it. The kits sold so
well it encouraged Grenson to start
EMOS—something they had been
considering anyway. Of course the
recession and available stock may have
had some bearing on their intention to
break new ground and find extra out-
lets for their products.

The same may be true of JEE Dis-
tribution. This industrial distributor
operates from premises with a shop
front in South West London. They have
recently decided that they may as well
use the shop to sell to hobbyists, since
it is there, and stocked with a range of
4000 different items. JEE are also
“putting a finger in the wind” to test
the mail order market.

We wish these companies well,
perhaps the recession will result in an
overall gain for our hobby.

THEIR DUTY
There is one area where the Govern-
ment could help “at a stroke” the UK

and the working population. A duty
change would encourage manufacture
in the UK rather than in Taiwan or
Hong Kong. The required change is to
either lower import duty on elec-
tronic components or impose a similar
duty on imported manufactured elec-
tronic items.

Take the humble Sinclair computer;
some of the chips are made in the UK,
but many are imported, duty paid, from
abroad.

The cost of assembly on each com-
puter i very low in comparison with its
final selling price and there is therefore
little to be gained by manufacturing in
Taiwan, as far as this cost is concer-
ned. However, add this small saving to
the additional saving on import duty
when a ready made unit is shipped in,
and you can see one of the reasons
why fereign manufacture is attractive.
(We should also be aware that the
more items made in each Taiwan fac-
tory thz bigger their buying power and
therefare the lower the component
costs; this can lead to a snowball ef-
fect). So come on Maggie why not sort
that one out soon so Uncle Clive stays
with the UK?

s
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Copies of most of our recent issues are
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Items mentioned are available
through normal retail outlets,
uniess otherwise specified.
Prices correct at time of going
to press.

Strategic Automotive Group.

Here, the focal point of an effort o evolve
the microelectronics to revolutionise the
motorcar is — the Motorcar! This is a stripped
out hatchback from which half a kilometre of
conventional wire has been removed, and
replaced with a mere 65 metres of wire and 10
metres of fibre optic cable. The Motorcar has
many electronic systems installed which, it is
claimed, will become standard over the next
decade. The purpose of Motorola’s Milton
Keynes facility is not to sell black box
systems, but to act as a chip source and data
base for companies who wish to take their
technology to the market place.

For example, the Motorcar’s ignition design
has given birth to a specialised 6805
microcomputer called the MC6805S2, and
this will interface to the engine by way of a
two chip ignition system currently being
developed in Geneva. Single wire control
systems around the vehicle have necessitated
the development of a TMOS power switch
with integral CMOS decoder.

The Vehicle Condition Monitor gathers in-
formation on fluid levels and temperatures etc.
All umings, including those of the windscreen
wipers and indicators, are set up by the Cen
tral Timer Unit. Each piece of electrical ap-
paratus around the car is addressed via the

DDD“E‘“S &:' |
MOTOROLA'S MOTORCAR

Motorola’s Director of Strategic Marketing has forecast that the automotive semi-
conductor market will treble by 1987. Setting this against a somewhat gioomier outlook
for other market segments has led to the setting up of the Milton Keynes

SERVICE DEPT |

SOME SORT OF PHASE ANOMALY IN THE HIGH RE SOLUTION
A TOD CONVERTER,EH? RIGHT, WHERE'S ME AMMER?

bus. Being referred to as outstations, each load
will report its status back to the processing
unit.

Even repeatability of creature comfort is
catered for by the fibre-optic multiplex Seat
unit which controls and memorises the driver’s
seat position. The Driver Information system
provides normal dashboard and trip computer
readout, plus warning messages from the
vehicle's condition monitors.

A8K LYNX

A new microcomputer from a British
manufacturer is now in the shops. The
48K Lynx from Camputers has a wide
range of facilities and is ultimately ex-
pandable to 192K. All the professional
High Street buyers give it the thumbs
up, and are favouring it against its more
expensive counterparts. Features in-
clude high resolution colour graphics
and add on memory to 96K, 128K or
right up to 192K. Although Camputers

J R R TR R iV 7Y

are launching a full range of peripherals
specially designed for the Lynx, this
does not exclude connecting to other
manufacturers’ equipment, as there is
an RS232 port and RGB + sync and
composite video sockets. The standard
Lynx comes with a fast and com-
prehensive Basic which was specially
written to make the most of the Z80A
microprocessor. Good for the beginner
and the experienced operator alike this
new computer offers great value at
£225 inc. VAT.

NEWSCOPE

The newly introduced V-203F and
V-353F oscilloscopes from Hitachi-
Denshi feature a fully variable sweep
delay system which enables any section
of a waveform to be greatly expanded
thus allowing more detailed examination
of complex signals.

The sweep delay time is variable be-
tween 1usec and 100msec via a five way
switch and coarse and fine variable con-
trols. Delay time jitter is better than 1
part in 5,000 so very high levels of ex-
pansion can be achieved.

The V-203F is a 20MHz dual trace
model featuring 1mV/div vertical sen-
sitivity, add and subtract modes, active
sync, separation for video signals, and a
rectangular CRT with internal graticule
and variable illumination. The V-3563F
has a 35MHz bandwidth, a higher tube

E.H.T., a signal delay line, and a higher
calibrated max sweep speed of 20
nsec/div. Costing £340 for the V-203F,
and £480 for the V-353F ({excluding
VAT), these competitively priced items
are available from Reltech Instruments,
Coach Mews, St lves, Huntingdon,
Cambs, PE17 4BN. (0480 63570}.

DIMMING DESK

MJ.L. Systems Lid. have announced a
range of dimming desks and power packs,
utilising digital control. For both fixed and
portable installations, the new systems com-
bine versatility with lower costs. Bringing
professional power dimming within the reach
of those previously excluded by prohibitive
costs, these desks should be a welcome change
to lower budget buyers. Currently available
are desks with between 6 and 18 channels (12
channel pictured). Ranging from £55 to £260
(exc. VAT) this equipment or free information
is available from MJ.L. Systems Ltd.,
45 Worthley Road. W. Croydon, Surrey.
(01689 4138).
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MARRKES PLAGE:

RS Move

Our good friends R.S. Components, the
well known electromechanical distribuiors,
are planning a big move for 1984. They will be
moving the majority of their existing opera-
tions to one massive new HQ complex at
Weldon, near Corby in Northamptonshire.
This mammoth task has been brought about
by company expansion and a need for future
growth. A large amount of the 1000 employees
will also be making the move, nevertheless
some will not, and of course this will be good
news for the people of the Corby area who
have had few job opportunities in recent years.
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The new premises costing £12-5 million in
cludes 335,000 square feet of high bay
warehouse, factory and office space. Ground
work began on the 28 acre site earlier last
summer and completion is planned for early in
1984. The only remaining operations will be
the Birmingham and Manchester distribution
centres and a London trade counter.
R.S. Components rely heavily on the Post Of
Sfice for their efficient same day despatch ser-
vice, and expect a comparable {f not better ser
vice after their move. At present the London
branch are handling up to 10,000 parcels per
day.

CABLETIME

The blackness, oh the echoing blackness
In the labyrinth beneath the street
Where dank and dripping walls perspire
By rats with pattering feet

A robot from a cavern will come

Its servo’s, Satan’s choir

And it shall be armed with superglue
And one hundred miles of wire

Nonsense rhyme, but true! If the viability
study of the water industry and the UEI high
technology group yields positive results,
Britain may be spared the judder of the
pneumatic drill when laying in those television
cables. For beneath our feet, the decaying Vic-

torian sewers, a network of pipes reaching 99
per cent of Britain’s homes, could provide the
answer. A cheaper answer. A quieter answer
to the problem of cabling the new television
networks.

The ingenious cabling system has been
devised by the water industry’s Water
Research Centre, in co-participation with UEI
(United Engineering Industries). The three
companies active within the UEl are: Link
Electronics, Micro Consultants and Quantel.

Cabletime is the joint venture’s company
name, and its aim is to prove by trials that
television conduits could be superglued to the
ceilings of sewers by small robots.

Bearing in mind recent media glimpses of
overseas cable television, let us hope that we
have no cause to look upon this mode of
delivery as appropriate (o the programme
material.

IBA Guide

The annual publication and guide to indepen-
dent broadcasting from the IBA is now on the
stands. Entitled ‘Television and Radio 1983°,
it gives lots of in depth information about all
aspects of broadcasting, from breakfast televi-
sion o independent local radio. Sport, art,
religion, drama and science are among the
main topics covered, and this handbook gives
a good insight into the industry. Priced at
£3-50 it is available from all leading
booksellers.

Practicai Electronics February 1983

ANALOGUE S

An Analogue Signal Display and Analysis
System which effectively pravides the
facilities of a large screen slorage os-
cilloscope through the use of microcom
puter technology has been produced by
GSL. The system has a two channel.input
and can accept frequencies up to the high
audio range.

Seen as having application in a wide
range of fields such as research and educa
tion where its realistic price and great ver
satility gives it immediate advantages over
the alternatives, the display of the GSL
system can be provided in either time or
frequency domains, i.e. with either time or
frequency along the X axis.

A fixed number of screens of data can be
retained in memory and these can be
recalled for subsequent comparison. A prin-
ter is available to allow a hard copy of any
display produced. The printer prints from
the left to allow continuous records to be
formed from a number of screens of data.
The resolution of the printer is matched to
that of the computer.

The system uses a BBC/Acorn model B
microcomputer with an analogue to digital

NAL ANALYSIR

interface unit connected to the computer
via its 1MHz bus.

The computer features high resolution
graphics, the display has a resolution of 1 in
250 on the Y axis and 1 in 500 across the X
axis. In the time domain 100 sample values
are taken per channel per plot, this is
reduced to 50 when in the frequency
domain which is analysed via a fourier
transformation. This analysis can be perfor-
med on either channel. Up to five frequency
domain plots can be held in memory for
comparison with the current plot.

A colour version of the system is priced
at £1407-60, a black and white version at
£1206-35 and the Analogue Signal
Analyser at £263-00 (all prices include
VATE GSL. 2 North Way, Andover, Hants
(0264) 58744,

CAR COMPUTER

The PE Car Computer (published in Decem-
ber 81, and January 82 issues) has a special
mode of operation which can be used to
measure the acceleration performance of the
car. An article on using this feature to tune the
car for best performance and economy, and to
evaluate the effect of various fuel saving
devices, is now available from the PE editorial
office. Six graphs are included which show
the effect of adjustments, and of a couple of
‘bolt on goodies’; one of which produces
improved acceleration time and mpg.

To receive the article, send a large self-
addressed envelope carrying a 22p stamp to
the PE editorial office (address on page 17)
with a request for the ‘PE Computer Dynamic
Car Tuning’ article.



Fidelity
Gordless
Telephones

British Telecom has awarded its first order
for cordless telephones to Fidelity Radio,
the London based manufacturer and sup-
plier of consumer electronics equipment.

This initial order, which is worth over £1
million, covers the design, development and
the supply of the cordless telephone
system. Deliveries will start early this year
and should be completed by the summer.

The Fidelity system will operate with a
compact base unit linked to an independent
handset via Home Office approved radio
frequencies.

The handset will be lightweight and por-
table and have a range of up t0.200 metres
from the base unit. The system will incor-
porate full duplex facilities, push-button
dialling, re-dial capability, patented security
device and other features. It will comply
with all the required technical specifications
and thus be compatible with the existing
British Telecom network.

PPP “ gws &
VHD Video Dise Postponed

In a recent joint statement from Thorn EM/
and JVC the “uncertain economic and
market environment” was blamed for the
indefinite suspension of the VHD video disc
launch.

This news which will enable Philips and
other licensees of the optical video disc
technology the opportunity to establish the
LaserVision system as the accepted format
for disc players, will also hopefully mean
that the conflicts experienced with the
three incompatible video cassette formats
will be avoided.

It would also appear that the future of
the audio digital system {ADS) developed
by JVC is to be reconsidered. The company

has signed a technology cross licensing
agreement with Philips to manufacture
their compact disc digital audjo system
which has rapidly become the accepted
standard for audio digital replay.

Despite the reasons given by JVC and
Thorn EM! for postponing their launch,
Philips are continuing to heavily promote
LaserVision with this year’s advertising
budget being in excess of £3 million and
although the penetration into the UK mar-
ket has been slow, Jimmy Dunkley, Philips
UK Audio and LaserVision director, recently
commented that the long term prospects
for the system were encouraging and a pro-
gressive upturn in sales is expected.

DBS News

Suggestions recently submitted by the ad
visory council set up by the Government to
recommend technical standards for direct
broadcasting by satellite (DBS) have been
adopted by the government. The BBC’s
proposed systems, PAL and E-PAL, have
been given the elbow. The panel much preferred
the IBA system MAC, as a generally more
compatible and technically superior option.
The panel also favour the IBA’s sound system
Type C, as opposed to the BBC's Type A.
Further suggestions urged the Government to
adopt these proposals as soon as possible, to
secure maximum international collaboration
and hopefully influence European options for
a future standard and have resulted in the
Government’s swift action. The two-channel
service due in 1986 will permit both individual
household reception and community reception
for cable distribution. The system has better
picture quality and stereophonic sound. The
initial capital cost to the consumer is estimated
to be around £400, falling to £300 or less
when demand grows. The outdoor units with
improved sound arrangements dominate the
total cost, and are compatible with existing
receivers. The BBC have been awarded the
first two channels.

20

SONY STEREQ VIDED

The video boom continues to gather momentum in the UK, with the introduction of yet
another quality machine from Sony. Planned for the top end of the market the C9is a

stereo, Beta-format recorder.

A front loading slimline, and fully rackable
system such as this will certainly stimulate
both hardware and software manufacturers
alike to further explore the stereo video
market. Already the main distributors of pre-
recorded video cassettes are producing their
titles in stereo wherever possible, suggesting
1983 will be another big year for video in the
UK. The C9 will be compatible with the F!
system offering portability to those with a
more creative outlook. Sony believe that once
consumers have experienced stereo video they
will be ‘dissatisfied’ with anything less, ‘a bold
statement’, but if it turns out to be true then it
will certainly put pressure on the broadcasting
companies to provide stereo transmission
sooner than their (mid eighties) predictions.
Tuning is automati¢, and the C9’s nine-
event, two-week timer is set by a simple logic-
controlled sequence of button pushes.

Warning circuitry is incorporated which is
activated in the event of, for example,
someone endeavouring (o set the time to
record two over-lapping programmes. Also
built-in 1s a battery which will protect timer
programming in the event of short interrup-
tions to the power supply.

The C9 is fitted with a real-time tape
counter and tape-remaining indicator. These
features, coupled with dramatically improved
automatic programme search and a “go-to-
zero™ facility make the tasks of planning and
locating recordings particularly easy to per-
form.

A full-feature infra-red remote control is
standard equipment with the C9, which is also
fitted with a powered camera socket and the
facility to playback or record PCM encoded
tapes.

The C9 retails at around £699.

STERE) Wit
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MARRKES PLACE

Briefiy...

A solar powered aeroplane capable of carry-
ing payloads of up to 100lbs of cameras
and equipment, has been developed by
Lockheed Missiles and Space, under a NASA
contract. Christened the ‘Solar High Altitude
Powered Platform’ it is said to be capable of
heights between 60,000 and 80,000 feet.
Powered by its solar cells which drive a large
propeller and refuel batteries for night flying,
it will be able 10 mainiain these altitudes for
months at a time. The solar cells cover the
whole of the top surface of the wing. They pro-
vide enough power 10 take the 2000b plane to
70,000 feet in less than four hours. Prospec-
tive applications include military surveillance
and agricultural monitoring.

X X X J
If ideas presently being discussed by the
Government at the Industry Department
come to fruition, then Mr. Kenneth Baker
the Information Technology Minister, could
announce a £12 million spending spree on
50 new IT centres; some to be situated out
of the main city areas. It is hoped they will
bring training opportunities to more than
1000 young unemployed. Sites for the new
centres {ITECS) have not yet been decided.
Local organisations including banks, coun-

cils and private companies are co
sponsoring the scheme with the Industry
Department, in which the trainees will learn
such skills as programming, operating and
electronics. In the lower population areas,
smaller centres (SUBITECS) may be used,
whereas existing ITECS have been in the
worst affected unemployment areas.
o000

Good news for hobbyists in all areas. The
already well established company JEE Dis-
tribution, have opened their doors to the
public, and indeed are also entering into the
mail order business. Offering a range of over
4000 component and hardware items at com-
petitive prices, the range includes everything
from discrete components to instrument cases.
The shop will be open during office hours, and
on Saturdays between 10am and 4pm. A short
catalogue is available from, and callers
welcome at 43 Strathville Road, London,
SW18 4QX. (01-870 0075).

POINTS
ARISING...

STYLOCHORD (Dec. '82)

For those constructors who have been
experiencing difficulty in obtaining the Top
Octave Generator i.c. $50240 for this pro-

ject, the device is manufactured by and
available from, AMI Microsystems Ltd.
108a Commercial Road, Swindon,
Wiltshire SN1 5PL. Tel: 0793 37852. itis
also available as MOSTEX device
MK50240.

COMBO AMPLIFIER (Sept. '82)
in Fig. 2.7, the pin-outs of TR4 and TR5
{2SC1775e) were shown incorrectly. The
illustration below shows the correct orien-
tation, and how these transistors should be
pre-foemed to suit the Combo p.c.b.

These Hitachi devices are available from
Hart Electronic Kits Ltd.,, Penylan Mill,
Oswestry, Shropshire. Tel: 0691 2894.

AS SUPPLIED

25C1775
(€s1023)
SHOULD BE FORMED TO THIS STYLL

PRE-FORMED T05

Foumidown. ..

Please check dates before setting out, as we cannot guarantee the ac-
curacy of the information presented below. Note: some exhibitions may
be trade only. If you are organising any electrical/electronics, radio or
scientific event, big or small, we shall be glad to include it here. Address
details to Mike Abbott.

Christmas Holography (+ items for sale) Dec. 2-Mar. Light Fantastic
Gallery, London. A8

Home Computer Fair Jan. 20-22. Central Library, Sutton. (¢ 01-661)
5050).

Peripherals Feb. 2-4. Cunard Int. Hotel, Hammersmith, London. Z 1
BEX Bournemouth Feb. 9—-10. The Pavilion. K

Microsystems Feb 23—-25. West Cntr. Hotel, Fulham, London. Z |
CAD North Mar. 1-3. Beile Vue Ex. Cntr., Manchester Z |

Mailing Efficiency Mar. [-3. Bloomsbury Cntr. Hotel, London. Z
Local Networks Mar. 8—10. Royal Lancaster Hotel, London. O
Component Fair (Pontefract & District Amateur Radio Society) Mar.
i3. Carlton Grange Community Centre, Carlton, Pontefract. F2
Laboratory Edinburgh Mar. 16-17. Assembly Rooms, George St. E
Brighton Electronics March. T

BEX Leeds Mar. 16—17. Dragonara Hotel. K

INSPEX Mar. 21-25. National Exhibition Cntr. Birmingham
International. Z1

Sensors & Systems Mar. 22—-24. The Forum, Wythenshawe. T
Compec Wales Mar. 22-24. Cardiff University. Z1

ETM (Electronic Test/Measurement) Mar. 22-24. The Forum,
Wythenshawe, Manchester. T
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Laboratory Manchester Mar. 23--24. New Century Hall, Corporation
St.E

American Holography Mar.—June inc. Light Fantastic Gallery, Covent
Garden, London. A8

London Computer Fair April 14—16. Central Hail, Westminster. BS

All Electronics Show April 19-21. Barbican Cntr. London. E

Fibre Optics April 19-21. Porter Tun Rooms, The Brewery (!),
Chiswell St., London EC1. E

International Materials Handling April 19-26. Earls Court. 1
International Packaging Exhibision April 25-29. NEC B/ham. 1
HEVAC (Heating, Ventilation & Air Cond.) Apr. 26-28. Barbican. I
Biotech May 4—6. Wembley. O

The Busiress Computer Show May 10-12. Wembiey. O

Defence Components Expo May 10—12. Metropole, Brighton. |
Computers In The City (conf. & ex.) May 24-26. Barbican. O

Business Telecom May 24—-26. Barbican. O

International Wood Processing May 24—-27. Wembley Conf. Cntr. Z

A7 Institute Of Acoustics ¢ 031 2252143

A8 Holographic Exhibitions ¢ 01-836 6423

E Evan Steadman { 0799 22612

F2 Pontefract & District Am. Rad. Soc. £ 0977 791071
1 Industrial Trade Fairs { 021 705 6707

K Douglas Temple Studios ¢ 0202 20533

L1 World Trade Cntr., Europe Ho., London E i
N Institute Electrical & Electronic Engineers
O  Onhne ¢ 09274 28211

Q  Exhibitions For industry £ 08833 4371

T  Trident £ 08224671

V1 Jack Tootill, Ipswich Radwo Club

Z BETA Exhibitions £ 01-405 6233

Z1 IPC Exhibitions £ 01-643 8040
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BATTERY to MAINS
INVERTER

Michael Tooley B.A. David Whitfield \M.A M.Sc.

HE keen DIY motorist who has a garage which is

separate from the house or, even worse, which is in a
separate block altogether, will be only too familiar with the
frustrations of working without mains electricity. What is
often described as “conveniently nearby” in estate agents’
particulars, all too often turns out to be alarmingly expensive
in terms of the length of mains extension lead required.
Sometimes, however, even a temporary extension lead is not
a practical proposition because of an intervening road or
footpath.

A popular solution to this problem is to use tools, lamps
and accessories which have been specifically designed to
operate from a standard 12 volt battery supply. This unfor-
tunately greatly limits the choice available, and involves
maintaining a range of equipment which may only be used
for working on the car.

An alternative approach is to provide a substitute mains
supply, usually from either a petrol driven generator or from
a 12 volt-to-mains inverter. Generators require a signficant
capital investment and, unless required for sustained use,
are usually hired when required. Rotary electromechanical
inverters are often used from 24/28 volt supplies, but are not
usually cost effective for DIY applications. This article
describes an electronic 12 volt-to-mains inverter for loads of
up to 50 watts, using only standard stock components. The
use of the inverter as an automatic standby mains supply
{e.g. for central heating pump power during power interrup-
tions) is also described.

DESIGN CONSIDERATIONS

When contemplating the design of an electronic d.c.-to-
mains inverter, one of the first considerations is inevitably
the nature of the load(s) to be supplied. Typical loads for the
DIY motorist fall mainly into one of three categories; loads of
below approximately 50 to 100 watts (inspection lamps,
soldering irons, diagnostic test equipment, etc.), loads of
around 250 to 500 watts (electric drills, power tools, etc.),
and those of the full 3 kW type (electric fires, arc welders,
etc.).

Assuming that an electrical efficiency of around 75 to
80% may be expected from an electronic inverter, the load
categories above represent demand currents from a stan-
dard car battery (nominal voltage=13-2 volts) of approx-
imately 5 to 10 amps, 25 to 50 amps, and 300 amps,
respectively. By contrast, the storage capacity of a car bat-
tery is typically somewhere in the range 40 to 60 ampere-
hours, depending on size and discharge rate.

The required battery load current immediately rules out
the possibility of using an electronic inverter with a standard
car battery for loads of around 3 kW. This is the type of ap-
plication which really requires a petrol or diesel generator
{unless, of course, money or batteries are no object!}. The
250 to 500 watt class of load is practical, but really only in
situations where the load is to be supplied for only a
relatively short period of time; otherwise the battery will
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become significantly depleted and the inverter performance
will suffer. Detailed consideration of the cost and availability
of suitable mains transformers and other components
usually lead to the conclusion that this is a possible, but far
from ideal application for an electronic inverter.

The 50 to 100 watt load range is where the concept of
the electronic inverter really comes into its own. Suitable
components are available ex-stock at reasonable cost, and
the load imposed on a car battery is moderate enough to
allow continuous operation for a number of hours. This type
of inverter is also ideal for providing an automatic standby
supply during periods when there is the possibility of the
domestic mains supply being interrupted. A car battery may
be kept permanently connected to a float charging circuit,
and then be automatically switched over to the inverter sup-
ply connections when the mains is interrupted. Typically, the
inverter could supply a lighting circuit and a central heating
pump/controller, providing some basic amenities until power
is restored; there is, after all, nothing more frustrating than
having a gas central heating system rendered useless by lack
of power for the pump. When the mains supply is restored,
the battery charge is replenished by the float charging cir-
cuit, all without user intervention.

CIRCUIT DESCRIPTION

The circuit for the basic inverter unit is shown in full in Fig. 1.
A low-power CMOS timebase i.c. is used to provide the fun-
damental 50Hz timing signal. This arrangement ensures fre-
quency stability, and the use of an integrated circuit helps to
minimise the overall component count. IC1 incorporates an
on-chip high frequency oscillator, permitting direct connec-
tion to an external crystal, XL1. The internal divider chain has
a division ratio of 2'8, and when used in conjunction with a
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Fig. 1. Complete circuit diagram of the inverter

32768 MHz crystal, produces complementary 50Hz out-
puts. The outputs are CMOS and low power Schottky TTL
compatible. In applications where frequency accuracy is im-
portant, C1 may be replaced by a 5.5 to 65 pF trimmer
capacitor.

The outputs from the timebase i.c. are buffered by TR1
and TR2, which are arranged as emitter followers providing
current gain, but almost unity voltage gain. Diodes D2 and
D3 provide protection against induced high voltage spikes.
The outputs from the buffers drive two high gain power
Darlington devices, TR3 and TR4. These are very rugged
devices which have a gain of approximately 750 at 6 amps,
and can each dissipate up to 150 watts! They are internally
protected against spikes, and can be used simply as very
high gain transistors, with the proviso that their collector-
emitter saturation voltage is higher than a single transistor
(approximately 2V at a collector current of 6 amps). TR3 and
TR4 come in standard TO3 packages which are also con-

Fig. 2. P.c.b. design
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veniently mounted on standard heatsinks, or simply on a
diecast box.

The transformer, T1, is arranged back-to-front in that the
mains winding is now effectively the secondary. The two 12
volt secondary windings are fed with complementary
waveforms, with the supply centre-tapped. On the secon-
dary side, C5 removes the high frequency output compo-
nents. Reverse polarity supply protection is provided by
FS1/D4, and d.c. supply indication by D1.

CONSTRUCTIONAL DETAILS

A printed circuit board is used to mount most of the low
current components in the inverter. A copper foil pattern for
this board is shown in Fig. 2, with the corresponding compo-
nent layout shown in Fig. 3. The actual layout, however, is
not of critical importance, and a small piece of Veroboard
approximately 60mmx90mm may be used instead of the
p.c.b.

R2

TR4
©_'.'basv
b
D 5 RS | |02

b SUeye 1T
. A 03
= n:G R

(9——.-’ +12v
i} v+

& @

{EGrom

Fig. 3. Conyponent layout
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rCOMPONENTS I3k

Resistors
R1, R5, R6 1k (3 off)
R2 . 10M
R3, R4 4k7 (2 off)
R7 220k
All resistors 3w 5% carbon
Capacitors
C1 68p ceramics of polystyrene
Cc2 47p ceramic or polystyrene
Cc3 10n polyester
C4 100u 16V elect
C5 470n polyester 250V a.c. minimum
working voltage
Semiconductors
D1 red l.e.d.
D2, D3 1N4148 (2 off)
D4 1N40O1
TR1, TR2 BC108 or similar (2 off)
TR3, TR4 2N60589 or similar npn power
Darlington (2 off)
IC1 M7068l
Miscellaneous
T1 2x0-12Vat SK1 4mm screw

terminal red

' 2 amps

Wiie

FS1 6.3 amp SK2 4mm screw
fuse and holder terminal black
FS2 250 mA SK3 Switched
fuse and safety 13A mains outlet
holder
XL1 3-2768 MHz Printed circuit
crystal board or
Veroboard
Terminal pins Diecast box
170mmx 120mmx
105mm

2 off TO3
transistor covers
Optional: 2 off 2 off TO3 insulating
TO3 heats'nks kits

4 off stick-on feet

The followlng additional components are required for the
automatic standby mains supply:—

D5, D6  1N5402 (2 off)

R8 10 10 watt wirewound

RLA 3 pole changeover relay with contacts
rated at 5 amps and a 240V a.c. coil
e.g. RS type 349-563

Constructor’'s Note
In case of difficulty, IC1, TR3, TR4 and XL1 may be ob-
tained from Howard Associates, 59 Oatlands Avenue,
Weybridge, Surrey, KT13 9SU. SAE for details. J

When mounting the components on the board, particular
care should be taken to ensure the correct orientation of the
polarised components, particularly the semiconductors. It is
advisable to use a heatshunt, such as a pair of long-nosed
pliers, when soldering the crystal in place to avoid
overheating the quartz element. After soldering, the crystal
should be fixed to the board to prevent damage by vibration;
a piece of double-sided tape is ideal for this purpose. IC1
may be mounted in a socket if preferred, and terminal pins
are recommended for all interconnection wiring points.

The next step is to mount the remaining components in
the diecast box. It is suggested that the cutout for the mains
socket be made first, but the socket should not be mounted
at this stage. The cutout dimensions will depend on the type
of socket used; if hard use is to be expected, a socket with a
metal faceplate is strongly recommended. The mains
transformer should then be securely mounted adjacent to
the cutout for the mains socket, and the necessary wire links
fitted. The filter components, C5 and R7, should be mounted
directly on the terminals of the mains winding.

The output transistors, TR3 and TR4, should be mounted
with insulating kits on the long side of the case. The use of
heatsinks for these devices is advantageous if sustained full-
load operation is anticipated; they serve as much to dis-
sipate the heat generated by the transformer as by the
transistors themseives. The remaining components should
be mounted on the end of the case adjacent to the mains
outlet, taking care to leave adequate clearance around com-
ponents at mains potential. The p.c.b. should be mounted
opposite the output transistors, and spaced from the case
with pillars.

The final step is to install the interconnection wiring and
the mains socket. Ali wiring should be capable of carrying
the appropriate currents; the +12 volt supply should be
capable of carrying in excess of 5 amps. It is suggested that
the wires from the transformer to the mains socket should
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be terminated in 4 mm plugs; these can then be secured in
the terminals of the socket with the screw fixings supplied.
The socket may then be mounted on the top of the case.
Details of the interconnection wiring as shown in Fig 4. All
components should be securely mounted, and special care
should be taken to ensure adequate insulation and clearance
for all components carrying mains potentials.

o
PCB
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]

B

sk3 €O
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SECONDARY
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EG1035 A

Fig. 4. Wiring diagram
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TESTING AND PERFORMANCE

Testing of the mains inverter requires a car battery, or a
mains power supply rated at 13-2 volts and capable of sup-
plying at least 5 amps. In addition, a meter able to measure
up to 250 volts a.c. and up to 5 amps d.c. will be required.
Before starting any tests, it is essential that the correct fuses
are fitted in FS1 and FS2, and the meter should be inserted
in the d.c. supply line.

Connect the d.c. supply and measure the current with no
load connected to the mains outlet. With a supply potential
of 13-2 volts, the current should be approximately 1 amp;
the mains transformer may also be heard to buzz quietly due
to the square wave drive signal. If D1 is not illuminated, and
no supply current is being drawn, it is likely that FS1 has
biown due to a short circuit or wiring error. Before replacing
FS1, the cause of the error should be determined. If no fault
is evident after a careful check, it is possible that the
timebase is not functioning correctly. This may be checked
by disconnecting the 12 volt supply from the centre-tap of
the transformer, replacing FS1 and seeing if D1 remains il-
luminated; if so, the fault is probably lack of 50Hz drive to
the output transistors. Another possibie source of problem is
with the wiring of the mains transformer. The labelling of the
low-voltage windings should be very carefully checked
against that shown in Fig 1; the windings are polarised, and
this is significant in this application. When the supply condi-
tions are correct, the mains output may then be measured.
Using a standard moving coil multimeter, the no-load output
will show approximately 240 volts a.c.; the actual r.m.s.
value will be somewhat higher due to the non-sinusoidal
waveform.

The final test is to connect a known load to the inverter; a
40 watt light bulb provides a very convenient load. When the
lamp is turned on, the current should rise to between 3 and
4 amps, but the mains output voltage will be seen to fall to
approximately 2 10 volts as indicated on the meter.

The performance of the inverter is shown in detail in Fig 5.
The graphs indicate how the load voltage falls steadily as the
load increases, whereas the overall efficiency shows a peak
of around 83% at approximately 33 watts. The shapes of the
curves are significantly affected by the no-load input current
and the performance of the magnetic core of the transfor-
mer. Improvement in the no-load current (i.e. a reduction)
would raise the low-power efficiency, while a higher satura-
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Fig. 5. Performance results for the inverter
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tion current for the transformer would improve the high-
power performance.

AUTOMATIC STANDEBY SUPPLY

There are many situations where even a brief interruption in
the mains supply cannot be tolerated. The mains inverter
described here can be modified to provide automatic
changeover between the public supply and an inverter-
derived supply in the event of a mains failure. The battery
used to provide the inverter supply is kept on float charge
when notin use, i.e. when the public supply is available.

The modified output stage for the inverter is shown in Fig
6. When the public supply is present, the relay drives the
SK1
e
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ADDITIONAL
I CIRCUITRY

Fig. 6. An automatic standby mains supply with float
charger

transformer in the conventional fashion. The mains input
from SK4 is routed straight out to SK3 and to the mains side
of T1. The low voltage output from the transformer is full-
wave rectified by D5 and D6, and R8 sets the float charge
rate for the battery connected across SK1 and SK2. In the
event of a public supply failure, the relay ‘drops out’, and
assumes the state shown in Fig 6. This is then identical to
the circuit shown in Fig 1, and the output is SK3 is inverter-
derived, while the rest of the mains circuit attached to SK4
is isolated by RLA.

CIRCUIT VARIATIONS

The efficiency of the inverter will be improved if a larger
transformer (100VA or even 200VA) is used. This will re-
quire no circuit change as such, but may require the use of a
larger diecast box. To take advantage of the larger transfor-
mer to obtain a higher maximum output power, it will be
necessary to also change TR3, TR4, FS1, FS2 for compo-
nents rated at the appropriately increased current. For a 100
watt inverter, a 100 VA transformer will require FS1 and
FS2 to be changed to 10 or 15 amps, and 500 mA, respec-
tively. The existing devices may be retained for TR3 and TR4
since they have an absolute maximum rating of 12 amps,
but for a more rugged unit, substitution by MJ4035 devices
is recommended. Heatsinks will be required! *
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TV. SOUND
UNER BUILT AND TESTED

In the cut-throat world of
consumer electronics, one
of the questions designers
apparently ponder over

is “Will anyone notice if
we save money by chopp-
ing this out?* In the
domestic TV set, one of the
first casualties seerms 1o be wo Ty O s A
the sound quality. Small speakers /

and no tone controls are common

and all this is really quite sad, as the e £22.95 +£2.00p8p.
TV companies do their best to transmit the highest quality sound. Given this background a
compact and independent TV tuner that connects direct to your Hi-Fi is a must for quality
reproduction,

This TV SOUND TUNER offers full UHF coverage with 5 pre-selected tuning controls, 1t can
also be used in conjunction with your video recorder. Dimensions: 11%''x 8%"“x 3%4"

E.T.1. kit version of above without chassis, case and hardware. £12.95 plus £1.50 p&p.

PRACTICAL ELECTRONICS Teo o
STEREQ CASSETTE

RECORDER KIT i cis:

WITH CASE
ONLY £31.00 plus £2.75 p&p.

« NOISE REDUCTION SYSTEM. « AUTO
STOP. « TAPE COUNTER. « SWITCHABLE
E.Q. - INDEPENDENT LEVEL CONTROLS.
» TWIN V,U. METER. - WOW & FLUTTER
0.1%. « RECORD/PLAYBACK {.C. WITH
ELECTRONIC SWITCHING, ¢« FULLY
VARIABLE RECORDING BIAS FOR
ACCURATE MATCHING OF ALL TYPES.

Kit includes tape transport mechanism, ready punched and back

printed quality circuit board and all electronic parts. i £. semiconductors,

resistors, capacitors, hardware, top cover, printed scale and mains transformer.

You only supply solder & hook-up wire, Featured in April P.E, reprint 50p. Free with kit.

PE. STEREO TUNER KIT

This easy to build 3 band stereo AM/FM tuner kit

Is designed in conjunction with Ptactical Electronics
{July '81). For ease of construetion and alignment

it incorporates three Mullard modules and an L.C.

IF System.

FEATURES: VHF, MW, LW Bands, interstation
muting and AFC on VHF. Tuning meter. Two back
printed PCB's. Ready made chassis and scale. Aerial

AM : ferrite rod, FM -75 or 300 ohms. Stabllised power
supply with ‘C’ core mains transformer. All components
supplled are to P.E. strict specification, Front scale size 10% 'x 2%" approx. Complete with
diagram and instructions,

£17.95

Sell assembly simulated wood cabinet sleeve
to suit tuner only, Finish size: 11%"'x 8%"'x 3%""
£3.50 Plus £1.50 p&p.

125W HIGH POWER
AMP MODULES

The power amp kit is 3 module for high
power applications - disco units, guitar amplif-
iers, public address systems and even high
power domestic systems. The unit Is protected
against short circuiting of the load and Is safe
in an open circult condition. A large safety
margin exists by use of generously rated com
ponents, result, a high powered rugged unit.
The PC board is back printed, etched and
ready to drill for ease ot construction and the
aluminium chassis is preformed and ready to
use. Supplied with all parts, circuit diagrams
and instructions.

Plus £2.50 p&p

SPECIFICATIONS:

Max. output power {RMS): 125 W. Operating
voltage {DC): 50 - 80 max. Loads: 4 - 16 ohm.
Frequency response measured @ 100 watts:
25Hz - 20KHz. Sensitivity lor 100w: 400mV
@47K. Typical T.H.D. @ 50 watts, 4 ohms
0.1%. Dimensions: 205x90 and 190x36mm.

. KIT BUILT
ACCESSORIES: Sultable mains power supply
kit with transformer: £8.50 + £2.00 p&p. £10.50 £14.25
Suitable LS coupling electrolytic. £1 + 25p p&p. +£1.15p&p +£1.15 p&p.

SPEAKER BARGAINS

2WAY 10 WATT
SPEAKER KIT i
8" bass/mid range and 3%" 2l
tweeter. Complete with screws
wire, Crossover components
and cabinet. All wood pre-
cut = no cutting required.
Finish - chipboard covered
wood simulate. size 14%"'x
8% “x 4. PAIR for ONLY

£12.50 plus £1.75 p&p.
ALL CALLE RS TO 323 EDGWARE ROAD
LONDON W2. Telephone: 01-723 8432,

{5 minutes walk from Edgwars Roasd Tube Station}
Now open & days a week 9 — 6. Prices Include VAT

RiITnV||IC

BSR RECORD DECK

Manual single play record
deck with auto return
and cueing lever, Fitted
with stereo ceramic cart-
ridge 2 speeds with 45rpm
spindle adaptor ideally
suited for home or disco.

£12,95 +£1.75p80p.

SPECIAL OFFERI Replacement Stareo cass-
ette tape heads — £1.80 each. Mono: £1.50
each. Erase: £0.70 each. Add 50p p&p to order,

13"x 11" app.

All mail to:

218 HIGH STREET, ACTON, W3 6NG.
Note: Goods despatched to U.K. postal addresses only.
All I1tems subject to availability. Prices correct at
30/10/82 and subject to change without notice.

Please allow 7 working days from receipt of order

for despatch. RTVC Limited reserve the right to up-
date their produgts without notice. All enquirles send
S.A.E. Telephone or mail orders by ACCESS welcome.
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FREE CAREER
BOOKLET

Train for success in Electronics
Engineering, T.V. Servicing,
Electrical Engineering—or running
your own business!

ICS have helped thousands of ambitious people to
move up into higher paid, more secure jobs in the
fields of electronics, T.V., electrical engineering— now
it can be your turn. Whether you are a newcomer to
the field or already working in thesé industries, ICS
can provide you with the specialised training so
essential to success.

Personal Tuition and 80 Years of Success
The expert and personal guidance by fully qualified
tutors, backed by the long ICS record of success, is
the key to our outstanding performance in the
technical field. You study at the time and pace that
suits you best and in your own home.

You study the subjects you enjoy, receive a formal
Diploma, and you’re ready for that better job, better
pay.

TICK THE FREE BOOKLET YOU
WANT AND POST TODAY

i ELECTRONICS T.V. & AUDIO
ENGINEERING SERVICING

l A Diploma Course, recognised | A Diploma Course, training
by the Institute of Engineers you in all aspects of installing,
& Technicians as meeting all maintaining and repairing T.V
| academic standards for and Audio equipment,
application as an Associate domestic and industrial

=1

RUNNING YOUR
OWN BUSINESS

If running your own
electronics, T.V. servicing or
electrical business appeals,
then this Diploma Course
trains you in the vital business
knowledge and techmiques
you'll need.

ELECTRICAL
ENGINEERING

A further Diploma Course
recognised by the Institute of
Engineers & Technicians, also
covering business aspects of
electrical contracting

Name

Address
Dept. D627
160 Stewarts Road,

lﬂs London SW8 4UJ

@ 01-622 9911

(all hoursi
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AMERICAN ANXIETY ABOUT
MILITARY SPACE CONTROL

Two defence relay satellites were launched
at the end of October 1982 by the US Air
Force using the Titan 34D with an inertial
stage. This was the first successful launch with
the new system. The satellites DSCS-2 and
DSCS-3 are engineered by the General Elec-
tric Company. The full title is Defence
Satellite Communication System. These first
launches are the initial part of a 13 unit series.

The early read-out data indicated that the
launch was more accurate than had been
predicted. The perigee was 22,751 nautical
miles. This was some 17 nautical miles lower
than the planned orbit. The inclination angle
was 0-007 deg. and the drift rate was 0-06
deg. The launch plan was designed for an or-
bital injection of the inertial upper stage into a
parking orbit of 100 x 82 nautical miles. A
two-stage burn then moved the satellites into
the synchronous orbit.

The technical details of the launch are as
follows:

—The solid fuel rocket motors, from
United Technologies Corporation, were
jettisoned at about 125 seconds after the
first burn. As it turned out the solid fuel
rockets burned for one second less than
planned and this was compensated by a two
second burn at the core ignition stage.

—Stage two some 120 seconds later and

the stage one was separated.

—The shroud was then jettisoned and the

second stage shut down.

—The first satellite was ejected into the

transfer orbit. The second satellite was

injected into the transfer orbit some 6 hours
later.

The DSCS-3 has a design lifetime of 10
years. It has three aerials and is Sun orien-
tated. One of the aerials has 61-beam receive
facilities and two 19-beam transmitting units.
The systems are electronically steered and the
elements are radiation hardened.

The satellites use travelling-wave tube am-
plifiers and incorporates six super-high fre-
quency channels. Two of these work with a
40W output and four with a 10W output. The
bandwidths available are between 50 and
85MHz. Reception is available both in super
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high frequency and ultra-high frequency.
Transmission is in ultra-high frequency.

The payloads are designed to provide a
world-wide super-high frequency military
commupications system for secure strategic
and tacfical voice and data transmissions. The
relay facilities will be used for army command
and control, defence communications and
ground mobile communications. The system
will also be available to the National Com-
mand /Authority, The White House Com-
munications Agency and the Diplomatic
Telegommunications Service.

WAR AND SPACE

Once again it seems that SPACEWATCH
cannot ignore the aggressive side of the open-
ing up of more and more efficient use of space.
Just as real advances in peaceful and useful
applications of manufacturing advantages and
health improvement offered by developing
techniques have been proven, we have to ac-
cept that now large sums will be available for
the principal benefit of armed forces. Most of
us refuctantly accepted that when new fron-
tiers stared us in the face the ‘cut’ of peacefui
development would be small. At least there
would be something for things that mattered.
It is a great tribute that the shoestring projects
managed to produce the inspiration that has
more than satisfied the defence and offence
projects. 1t must be understood that there is,
however, no support from the writer for the
sentiments or activities of the misguided
groups who carry banners and generally make
themselves a nuisance.

However. escalation does in fact seem to in-
crease in about equal levels and therefore the
condition of ‘Mexican Stand-Off’ remains. The
world may therefore go about its business,
ingenuity playing its usual part.

The Russian situation has changed, but to
what extent is not known. It is known that the
former premier regarded the Shuttle as a
military vehicle and Russia has already made
an attempt to copy it. Other countries would
no doubt hope to do the same. It is certain that
it will be a commercial success and will still be
in considerable demand for the next 20 years.
Only benefit to the peoples of the Earth can
result from the peaceful use of space.

The success of the Russian space stations is
to be admired and it has always been the
majority view that space stations, space plat-
forms and shuttle-like systems represent the
most economical use of men, materials and
fuel. President Reagan, it seems, is set on a
formal military recognition and the Air Force
already has a Space Command. Perhaps a
little closer examination of the situation might
be worth while. The international situation of
common understanding and operation in An-
tarctica has shown that co-operation works
well. After all, this is Man in the collective ad-
venture against the elements. That the Soviet
Union’s activities in space have always been
regarded as being controlled by an armed
state and that this is now part of the normal
thinking, that everything in Russia is under
military control. No real exception has been
taken to this, rather perhaps it has been seen
by those engaged in the space field as, ‘Of
course they can do things, they have all the
resources available to them’. The space
programmes in the West have undeniably

been largely orientated to the areas of greater
fiscal magnitude. It was recognised that up till
now private enterprise could not foot the bill
when the actually monetary returns were low.
The benefits have been, from the civilian view,
in the spin-off advantages. If military push is
to be the order of things in the USA then
civilian spin-off and employment will be
boosted.

SATELLITES AS SPIES IN SPACE

The Soviet Union and the United States are
the acknowledged leaders in this area of
Space. However, others are catching up.
India, China and France have made quite sub-
stantial progress in this area already. Finan-
cial delays may make the late 1980s a final
operational period. However, France does
already have an operational military satellite
system called SAMRO. This is based on the
Earth-mapping SPOT. There was a postpone-
ment of further work on fiscal grounds. There
is every possibility that this position might be
eased soon.

The Soviet Union has a record for the
release of photographic satellites, the rate be-
ing of the order of 35 launches a year. This is
a somewhat deceiving statement since com-
pared with a lifetime of two to three years for
a US satellite the Soviet version seems to ‘burn
up’ in as short a period as 50 days. The Soviet
satellites usually go singly into space, whereas
the US may pack them as passengers on other
major launch missions. Reconnaisance
satellites could be called the ears of space
because generally they are listening to ac-
tivities which result from military activities.
Information also comes from listening to
transfer calls in telephone networks and the
transfer of computer data from one system to
another. Almost any radio or telephone link
can be tapped. A great tightening exercise is at
work and no doubt as the slots become more
crowded there will have to be pruning. There
has been for some time now intense research
into the propagation in those channels thought
to be useless. Now that all other avenues are
becoming full, a solution must be found. Im-
provement to existing facilities is difficult
because all possible juggling with agile fre-
quencies and other ‘tricks’ have been used up.
There are still some channels in the higher
GHz levels to be explored. Perhaps the whole
of the radio frequency bands await a new lead.
Perhaps if the solution of the silicon chip
problem (it is already apparent that a new
technique is needed, for at the moment it is
limited by being ‘too slow’) could be found.
Perbaps we could do a piggy back on the
lower frequencies. At any rate, much time is
being spent on the problem.

The satellites are at different levels. Recon-
naisance satellites are usually at the low orbit
level 200 to 600 km. Early warning units are
in elliptical orbits 700 to 40,000 km. Com-
munications satellites are in orbits of the order
of 36.000 km. This leaves the nuclear detec-
tion systems at altitudes of 110,000 km, and
the navigation craft at elliptical orbits of 1000
to 20,000 km. Added to these, of course, are
the infra-red systems of detection.

Frank W. Hyde
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We let the Robot in for half price—
he claimed to be only a year old!

EHF Review...

ORE than 60 exhibitors took part in the first Electronic
Hobbies Fair filling over 90 stands in the splendid new
venue of Alexandra Pavilion. The successful event, which
attracted media attention from newspapers, radio and t.v.
will be repeated from October 27 to 30 1983 so make a
date now.

The photographs on these pages set the scene and are “worth 1000 l
words’. Exhibitors are already rebooking stands for next year so the Fair will go
from strength to strength. As we said before ‘‘the best event ever for the hobbyist
in this country’’.

The exhibitors list read like a Who's Who in ‘the electronic hobby business, from Absonglen,
Allweld, Ambit and Armon through Babani, BICC Vero, Bi-Pak, Chromasonics, Clef, Electrovalue,
EMOS, EE, GSC, JPR, Kansas City, Lightsold, Maplin, Marco, Midwich, PE, PW, Radio Sheck, Road-
runner, Service Trading, Shesto, Sparkrite and Velleman to Westlake and Wireless ‘Norld; to
mention just a few.

Many special attractions were mounted by organisations like the Army, RSGB, Holographic oj:
Developments, EQOCS, BAEC, BBC and BVS. The display of radio controlled models, courtesy of {
Model Land, and the robots by Advance Robotics proved highly entertaining and continially drevs =
large crowds. Numerous visitors watched the news according to Russia via the Luxor setellite tng 5 1
system, just how many understood Russian is another matter! g 7N

The “bargain sales” area was always well attended and amateur radio operators talked mol)qés
visitors in and chatted with operators around the world. Kids and creative comgutng
abounded and one kind gentleman from Chordgate wrote a short program that— e
turned our Micrograsp robot into a “padded cell and straight jacket” case.

We enjoyed it all, we hope you did, or will next year!

Waiting to get in. The
Luxor satellite dish can
be seen on the right.
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1. Microsynth and, a future project, Percussion Microsynth on our stand.
2. The ITV camera watching the rebots, watching the camesa!

3. The IPC Magazines rotunda formed a centrepiece for the speciall
attraction area. Radio controlled models in the foreground.

4. Battery vehicles of all shapes and size.
R 5. Members of the Electronic Organ Constructors Society exercise
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1mto tlhe REAL

CONTROL CIRCUITS

HE early microprocessors often attracted comments

along the lines of, “’A solution in search of a problem”. In
the time since its introduction, however, the microprocessor
has become an accepted and important design component,
almost to the point of becoming the electronic equivalent of
the all-curing medical aspirin. The micro has been hailed as a
shining example of what the "White Heat of Technology”
has to offer; the answer to our design problems for the for-
seeable future.

The reality of the situation, needless to say, lies
somewhere between these two extremes. The
microprocessor has a great deal to offer in terms of speed,
performance, flexibility and cost-effectiveness when applied
to the solution of a wide range of problems. However, it is
this very versatility which raises one of the greatest
problems for many potential users. The question is when and
how to make use of the micro’s vast potential. The aim of
this short series, therefore, is to try and bridge the gap bet-
ween the undoubted technological brilliance of the
microprocessor, on the one hand, and the practical aspects
of how to use it, on the other.

MICROS FOR REAL APPLICATIONS

The world of the micro is a well-ordered one; the signals
which circulate are glitch-free, the loads are all properly
matched, the connections short, and the levels are purely
digital. The designers have gone to considerable lengths to
ensure that everything behaves in a predictable fashion. The
essence of the microprocessor is its predictability; it is
basically a finite state machine. Once programmed, its
behaviour in given situations can be predicted with some
certainty, and its performance will be repeatable.

It is essential that the environment in which a micro is ex-
pected to work is carefully specified if the control program is
to perform correctly under operational conditions. A popular
approach to the problem, and one of the subjects of this
series, is to condition all signals before they reach the
micro. This ensures that unexpected or unwanted effects are
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eliminated, or at least that their consequences are
minimised. In this way, the requirement to be able to predict
the total range of inputs (which is almost impossible in any
real system) is eliminated, and instead the possible inputs
are limited to a manageable range. From this starting point,
it is then a much more straightforward problem to produce
some robust control software.

The other aspect of microprocessors in real applications
involves their control of peripheral hardware, particularly
that which was not necessarily designed specifically for use
with a micro. In some cases the interface can easily be im-
plemented using one of the standard ranges of interface i.c.s,
e.g. a serial link can be implemented with a standard UART
device. The majority of real control loads, however, have not
necessarily been designed with microprocessor control in
mind. The requirement then is to provide the appropriate
conversion between the control signals produced by the
micro, and those required by the peripheral hardware. This
may involve some simple signal manipulation, e.g. level
shifting or power amplification. Alternatively, the conversion
may involve matching the speed of the control system to the
speed of the peripheral system, e.g. a micro can change the
state of a lamp in a few microseconds, but the lamp takes
milliseconds to respond, and the human operator must be
allowed at least 20 milliseconds before any change begins
to register.

This series will describe some of the more commonly used
signal conditioning and peripheral control techniques. On the
whole, the examples given will be directly applicable to the
hardware used in the PE Microcontroller, but the techniques
themselves will be applicable to a much wider range of
micro-based applications. The choice of techniques to be
used in a particular system will necessarily depend on the
nature of the particular application. The intention here is to
encourage the use of the microprocessor in ways which
move away from technological abstraction, and out “Into the
Real World".

The article this month will concentrate on systems which
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involve purely digital control, i.e. where a line can take only
one of two states. Next month the topic of analogue signals
will be covered.

PERIPHERAL LINE DRIVING

The usual method of driving peripheral hardware under
microprocessor control involves some sort of adaptor bet-
ween the CPU and the peripheral. This adaptor acts as a
filter for the peripheral, and it separates out those CPU in-
structions and commands which are relevant to its opera-
tion. An example of such a peripheral adaptor is the 6821
PIA, designed primarily for the 6800 microprocessor family,
which provides two independent sets of eight peripheral 1/0
lines. The PIA also has a considerable amount of control
logic which simplifies the CPU’s task in controlling any
peripheral hardware. Similar adaptors, with a wide range of
different functions, are available for almost every family of
microprocessor, Indeed, it is now common for the selection
of a micro for a particular job to be influenced as much by
the available range of interface adaptors as by the
capabilities of the CPU itself.

The simplest type of interface is the situation where the
peripheral hardware presents a buffered digital interface to

the outside world. In such cases, it is simply a matter of con-
necting the peripheral directly to the adaptor, and then con- DEVICE FUNCTION OUTPUTS
figuring the interface under software control to satisfy the NUMBER
peripheral’'s requirements. A simple example of such an )
arrangement is the connection of an 8-bit digital-to- ;itggi? Ol adigleimhi 7 3-8
Octal buffer 3-S

analogue converter (DAC) to one of the ports of a 6821 PIA; 7415244 Octal buffer 3.5
this example will be described, with applications, next 7415245 Octal transceiver. 3.
month. 7415363 Octal transparent latch 3-

There will be many cases, however, where the peripheral MOS-compatible
hardware presents a load which exceeds the drive capability 7415364 Octal D-type flip-flop 3-S
of the peripheral adaptor. In such cases the modification to MOS-compatible
the interface is only a matter of increasing the logic drive 7418373 Octal transparent latch 3-S
capability of the adaptor. The easiest way of achieving an 7418374 Octal D-type flip-flop 3-S

increase in the fanout (which in the case of the 6821 PIA is
two standard LS TTL loads) is to introduce additional logic

David Whitfield ma mse.

gates, configured as buffers, between the adaptor and the
peripheral. These buffers may be formed of any convenient
gates, and will typically increase the fanout to around 10 to
20. For buffering groups of eight peripheral lines, a range of
i.c.s is available which will each handle eight lines. Table 1
shows a random selection of LS TTL devices which are
available, and there are other ranges of devices containing 4,
6, and 8 gates per package. It will be noted that the devices
listed have tri-state (high, low and high-impedance) outputs;
this allows the simple construction of bus-connected inter-
faces without the need for complex switching logic. For
peripheral applications requiring bi-directional lines, bus
transceivers are available; these are effectively a driver and a
receiver in parallel, with direction switching logic. In general,
driving logic circuitry is usually simply a matter of direct con-
nection to the interface adaptor, or the inclusion of ap-
propriate buffers in the interface.

The final category of digital load to be considered includes
applications where the load operates on levels in excess of
the standard logic levels, and often requires significantly in-
creased drive capability. Typical examples include 12/24V
relay coils, filament lamps, and gas discharge displays.

Table 1. Selection of byte-wide peripheral outputi.c.s
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The simplest interface to a load is to include a switching
transistor, or VMOS FET power transistor, between the
peripheral adaptor and the load. Fig. 1 shows some ex-
amples of this technique for driving an l.e.d. indicator and
a relay, respectively. This approach is ideally suited to simple
interfaces, especially where the requirements of each
peripheral 1/0 line are different. For large numbers of lines,
especially with similar drive requirements, however, the cost
and component count begins to escalate, and integrated cir-
cuit drivers become appropriate.

+5v

220

INPUT BC108
MICRO
ov

Fig. 1a. Switching transistor interface to T0mA l.e.d.

load ¥

+12v

RELAY NGB
12y

I EXTERNAL

YNIOKM SUPPLY

"mpur

MICRO 10M

L ovor s —_—C v

Fig. 1b. VMOS power transistor interface to 12V relay
coil

The cheapest peripheral driver {under 20p per package of
six drivers!) is to be found in the 7400 series of open collec-
tor buffers. These are suited to sinking currents of 16 to
48mA, depending on collector voltage, and brief details of
the characteristics of commonly available devices are shown
in Table 2. An application circuit using a 7416 is shown in
Fig. 2.

740717417 7438
7406 | 7416|7426 | 7433

High-level output voltage max | 30 15 15 55 | v
Low-level outputcurrentmax | —40 | —40 | —-16 | —48 | mA
High-level output current max | 250 | 250 | 1000| 250 | pA
Low-level output voltage max | 0-7 1 0.7 | 004 |04 | V

7407 Hex buffers/drivers
7416 Hex inverter buffers/drivers
Open-Collector < 7417 Hex buffers/drivers
7426 Quad 2-1/P NAND buffers
7433 Quad 2-I/P NOR buffers
l 7438 Quad 2-1/P NAND buffers

( 7406 Hex inverter buffers/drivers

Table 2. Characteristics of some 74 Series Open-
Collector Buffers

The selection of an integrated periphera! driver for a non-
logic type of load can be a daunting task when looking
through the huge range of devices which is now available. A
driver for a particular application, however, can usually be
identified by considering the following factors in relation to
the load to be driven:

(1) The type of input signals to be provided (TTL,
CMQOS, etc).
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+24v T
i RELAY
+5v O~ %y
I | WNGKB
“ ! EXTERNAL
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Fig. 2. Driving a 24V relay using a TTL buffer

(2) Whether the output requires current source, sink,
or both.

(3) The load supply voltage.

(4) The logic function of the driver (buffer, inver-
ter/buffer, AND, etc).

(5) Whether transient protection (for inductive loads
etc) is required.

If selection from this list of criteria still leaves a wide field
of choice, details of packaging (e.g. number of drivers per
device) and cost/availability will usually narrow down the
choice to a suitable device.

The PE Microcontroller contains an example of an in-
tegrated peripheral driver. The user PIA outputs were
originally intended to drive 12 volt solenoids connected bet-
ween the output line and OV. The drivers selected were of
type UDN2981A; these are high-voltage, high-current
source drivers which are TTL, DTL, PMOS or CMOS com-
patible, with 500mA output source capability which is
protected against transients. Each output is switched on by
an active high input level, and the output stages (shown in
the circuit of Fig. 3) will each sustain a maximum off voltage
of +50V. The maximum output current for a single driver is
500mA, or 120mA continuously for all drivers in operation
atonce.

9
INPUT PINS 1,2,3, 4, Yos

56,7, 8,
OUTPUT PINS 18,17,16,15,
1%,03,2,0

1P g

= -

Z1
Fig. 3. iInternal circuit for a single UDN 2981A
peripheral driver

CONTACT BOUNCE

Switches and similar electromechanical devices are used
in many control applications for a wide variety of purposes.
There are, however, many occasions when they do not
behave quite as would be expected. Consider, for example,
the use of a microswitch in a gate turnstile where a count of
the number of admissions is required for comparison with
the gate receipts (also calculated by the same
microprocessor). This would seem to be an ideal situation for
an interrupt-driven counter routine, with the turnstile caus-
ing an interrupt each time a customer enters, and the in-
terrupt service routine incrementing the total count by one.
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+5v

6821PIA

-2CB1

NORMALLY
OPEN
ov

Fig. 4. Interrupt-driven switch circuit

Fig. 4 shows what would seem to be a reasonable way to
achieve this function.

The problem in practice is that the switch is not perfect,
and when the contacts are closed they tend to bounce
mechanically. The number of bounces, and the interval bet-
ween them, will vary between types of switch, and evensbet-
ween samples of the same type. The result of this difference
between the theoretical switch and a real switch is that the
total count value may, depending on the switch and the
length of time to execute the interrupt service routine, be in
error by any amount between 0 and 500%. Even worse, the
performance will not be predictable.

There are a number of possible solutions to this problem.
The first is to use a better switch; this will not necessarily
solve the problem, and could involve a significant increase in
cost. A better solution is to keep the switch, which was
probably chosen for a combination of physical considera-
tions, and acknowledge the fact that switch bounce will oc-
cur. A way of doing this is to make the interrupt service
routine, which in the example is triggered by the high-to-low
edge, ignore further interrupts for a period longer than the
bounce period. This duration will typically be in the range
0.1 to 10 milliseconds. Achieving the ‘ignore’ period in-
volves keeping the switch interrupt masked out (done
automatically on entry to the service routine on most
microprocessors, so really only a matter of not re-enabling
interrupts), and including a software delay of appropriate
length.

Such software delay routines typically choose a period of
20 milliseconds to be on the safe side. A suitable delay
routine for the PE Microcontroller would be as follows (the
time is calculated from the individual instruction timings and
the number of times round the loop):

Op Codes
KDLY: LDX #08EO CE 08 EO
DLY: DEX 09
BNEDLY 26 FD
(RTS) 39

This may be implemented as a subroutine, or as in-line
code (in which case the RTS should be omitted). After the
delay has finished, it is a good idea to look again at the
switch line if possibie (via a PIA /O line is the easiest way)
to check that the signal is still there; this will avoid
responding to spurious spikes on the lines. If the total count
is incremented only after the delay and re-check, the final
system should be relatively immune from the problems of
both switch bounce and noise spikes.

Software debounce is not always possible in a system due
to the amount of CPU time required to implement the delay
routine, especially if noise spikes are a frequent occurrence.
The alternative to software debouncing, therefore, is to use
hardware debounce circuitry. A circuit for providing a
debounce delay of 1ms is shown in Fig. 5. The use of a
Schmitt type of gate is recommended to avoid switching os-
cillations on delays with long time constants. This circuit will
have the same effect on short duration noise spikes, and will
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6821PIA
FOR 1ms
Rq = 4k7
Rp =100
- cen C =10u

NORMALLY =
OPEN
ov

Fig. 5. Modified circuit with debounce components

thus reduce the incidence of ‘false alarm’ interrupts. The
value of R, used in the circuit should take account of the sink
current required (1-6mA for standard TTL gates) for a logic
low; with standard TTL the maximum value recognised as a
‘low’ is 0-8V, making the upper limit on R, around 470Q.

In general it is recommended that some form of debounc-
ing is used with all switches in control applications. This will
usually also have the added benefit that the system will be
more immune to the effects of transient spikes; a feature
which is always enhanced by the use of active-low control
signals. As a final point, it should be remembered that the
debounce circuit shown in Fig. 5 must be charged up at
power-up, and the initialisation sequence must allow time
for this to be completed before recognising any interrupts.

KEYBOARDS

A keyboard is a common component in any
microprocessor application which involves any sort of user
interaction. Its normal function is to transfer commands from
the user to the resident control program to initiate the re-
quired action. Typical keyboards range from simple collec-
tions of function keys, right up to a full typewriter-style
layout with additional function keypads.

Keyboards represent particularly good examples of the
hardware/software tradeoffs which must be considered
when configuring a system. They range from simple arrays of
switches on the one hand, to fully decoded keyboards with
multiple-key rollover protection and a data available strobe
signal on the other. The simple type of keyboard minimises
the amount of additional hardware required, but represents a
higher software overhead on the system, i.e. more CPU time
must be spent in detecting and identifying keystrokes. Fully
decoded keyboards represent the smallest system software
overhead, but they are more expensive in terms of the ad-
ditional hardware required; this penalty is, however, con-
tinuously being eroded by the increasing availability of
custom keyboard i.c.s and low cost key arrays. In the ma-
jority of control applications, where a full QWERTY
typewriter type of keyboard is rarely necessary, the trend is
still to make use of relatively simple hardware; usually a sim-
ple array of switches, with possibly some additional logic to
minimise the software overhead. A typical compromise bet-
ween simplicity and full decoding is shown in the keyboard
for the PE Microcontroller; here the keyboard is an array of
switches, but the keyboard software is simplified by the ad-
dition of a line decoder, IC23.

In order to make use of a keyboard, of whatever type,
there are a number of requirements which must be met by
the contro! system (i.e. by the combination of the hardware
and the software). First of all the system must detect that a
key has in fact been depressed. The key must then be iden-
tified before the control program can proceed to take the ap-
propriate action in response to the implied user command; a
function often performed by a module called a command
processor.

KEYBOARD CONFIGUFRATIONS

A standard 16-key hexadecimal keypad is the keyboard
used as an example in the discussion which follows. There
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are essentially two ways in which the 16 keys may be
arranged, and these are shown in Fig. 6. Most larger or
smaller keyboard switch arrays are simple variations on
these two schemes. The standard and matrix arrangements
may each be made up from a collection of individual
switches, or the keyboard layout may be available as a stock
component.

COMMON

Il I i 4
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Fig. 6a. Standard key layout for 16 keys
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Fig. 6b. Matrix key layout for 16 keys

The matrix scheme has the advantages of fewer intercon-
nections, less wiring, and only half the number of peripheral
1/O lines. It does, however, require a more complex software
driver for the keyboard. The standard array, on the other
hand, has a very simple decoding scheme, and a non-matrix
number of keys may easily be handled. It does, however, use
more peripheral lines (and consequently more wiring), but
these lines need only be configured as inputs. The scheme
chosen will inevitably be a compromise influenced by the
overall specification for the system, and the availability of
appropriate switch arrays.

The actual detection of a key depression is usually perfor-
med in one of two ways. Both techniques may be used for
either type of keyboard, and one example of each will be
given by way of illustration. The first method involves
software polling of the keyboard. A modified version of this
method is used in conjunction with a matrix keyboard in the
PE Microcontroller. Basically, the control software is re-
quired to look regularly (typically more than 20 times per
second) at the keyboard to see if a key has been depressed.
Fig. 7 shows how a standard keyboard could be connected
to a 6821 PIA; all peripheral lines would be set up as inputs,
and would float 'high’ in the absence of a key depression.
Polling the keyboard in this case, therefore, amounts to the
following sequence: read the ORA and ORB registers, invert
the values, and test for a non-zero value to detect a key
depression. If no key is depressed, the control routine can
either perform some other task which may require service, or
start the polling sequence again; the sequence used in the
PE Microcontroller is shown in the last issue. The subse-
quent action taken in the event of a key depression is dis-
cussed later.

Software polling of the keyboard is simple and requires
the minimum of additional hardware. It does, however, re-
quire the control program to be continually looking at the
keyboard to determine whether or not a key has been
depressed. The interval between polls can be used to per-
form any necessary processing to respond to a keyboard
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Fig. 7. Simple key array configured for software
polling.

command, but the time taken to implement this can vary,
thus producing varying intervals between polls; this should
not be a problem unless a significant amount of processing
(say, more than 200 msec}) is performed. The technique does
have the advantage that the keyboard is automatically
‘locked-out’ whenever a previous entry is being processed.
The alternative to software polling is to use an interrupt-
driven approach. This requires some additional hardware
which will generate a logic signal whenever a key is
depressed. This can then be used to drive the user interrupt
request line on the processor. Thus an interrupt will be
generated whenever a key is depressed, and the control
program will be freed of the requirement to constantly scan
the keyboard. Fig. 8 shows how a matrix keyboard could be
arranged to generate an interrupt whenever a key is
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Fig. 8. Matrix key array configured for generating
interrupts
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depressed. In this circuit, it is assumed that the 6821 PIA is
arranged with four 1/O lines configured as inputs, and four as
outputs. For the simple interrupt logic shown, the lines con-
figured as outputs must be left in the ‘low’ state when not in
the interrupt service routine, and the input lines will float
‘high’. The interrupt logic simply looks for one of the inputs
to be pulled ‘low’ by a key depression, and the AND gate will
then generate a high-to-low interrupt request to the PIA.

The interrupt driven keyboard driver will require an in-
terrupt service routine to handle the keyboard interrupt.
Users of the PE Microcontroller should place the address of
this routine in RAM locations 03DC (MS byte) and O3DD
(LS byte), rather than the locations defined for the 6800 by
the manufacturer, because DISBUG uses an indirect
software vectoring technique. The service routine should
then simply be written as a subroutine, since DISBUG hides
many of the details of interrupt handling from the user.
Further details will be found in the series of Microcontroller
datasheets which start this month in PE,

So far we have seen how a key depression may be detec-
ted, and the next step is to determine which key {or was it
keys?) was pressed. In general this process involves identify-
ing the position of the key in the keyboard switch array, and
then converting the position of the key into an internal code
for use by the rest of the control program. This latter step is
necessary in order to allow a compact representation of the
key identity (e.g. a simple 4-bit code may be used to repre-
sent 16 keys), and to optimise the performance of the rest of
the control software (e.g. using @ to F to represent the keys @
to F can save literally hundreds of lines of code). An added
benefit of performing this code conversion is that, if the key
layout is changed at a later stage, only the code conversion
routine need be changed rather than all the control routines
which process the key entries. First of all, however, the key
pressed must be found in the switch array.

IDENTIFICATION OF KEY DEPRESSIONS

Identifying a key for the standard keyboard shown in Fig.
7 is quite a simple problem. First, the PIA ORA is read into,
say, rA and then inverted; rA will then have a bit set to ‘1’ for
each key depressed. If rA is tested and found to be non-zero,
then the key pressed is in the range ‘O’ to ‘7. The key may
then be identified by performing a logic shift right and
testing the carry bit until it is set; the number of shift opera-
tions should be counted, and will give a result in the range 1
to 8. If the inverted value read from ORA was zero, then the
key depressed must be in the range ‘8’ to ‘F'. To identify this
key, read ORB, invert it, test for a non-zero value (if the in-
verted values of ORA and ORB are both zero, then no key
has been depressed), and the shift-and-test-carry should be
repeated. In this case, however, the count of the number of
shifts should start at 8, rather than zero. The shift count
when a bit is found will be in the range 9 to 10 (hex), and
will correspond to the keys ‘8’ to ‘F’, respectively. The num-
ber of shift operations will indicate the identity of the first
key found, or will be zero if no key is found, and will thus be
a number in the range 00 to 10 (hex).

Converting from the key identity, in terms of number of
shift operations, into an internal key code is a
straightforward operation for a standard keyboard. The sim-
plest way is to use a look-up table. The table is a list of key
codes organised so that the first code corresponds to ‘no
key found’, the second to 'Q’, the third to ‘1°, etc. The ap-
propriate key code is then found by setting the index register
to point to the start of the table, and using the shift count as
an offset into this table. Thus, for example, a count of 7 in-
dicates that the key pressed was the ‘6’, and that its code
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will be found at table start + 7. The conversion routine will
then pick up the code and return it as the identity of the key
to the command processing routine.

Identifying key depressions for the matrix keyboard shown
in Fig. 8 must be done with user interrupts disabled (which
happens automatically when an interrupt service routine is
entered after a key depression), otherwise the identification
process itself may generate further, unwanted, interrupts.
The basic principle for indentifying the key depressed is to
select each output line (PBO to PB3) in turn, and see if any
key on this line (e.g. ‘0’, ‘4", '8 or 'C’ on PBO) has been
pressed. At the start of the routine, as mentioned earlier, all
output lines will be set low. Reading the input lines from
PB4 to PB7 should show that the top four bits of ORB are
not all high if a key is depressed; this should be the first step
in the key identification. Assuming that at least one of the in-
put lines are low, the next step is to identify which key is
down; no keys down means that the interrupt was either
spurious, or for some other peripheral, and the keyboard
routine should be exited.

Each of the output lines are selected in turn until one of
the input lines goes low. Remembering that the circuit uses
active low logic, this selection is done by output of FE, FD,
FB and F7 to ORB in turn until the value read back from
ORB has a value other than F in the top four bits. If the key
depressed was ‘A’, the value output to the bottom four bits
to locate the key would have to be B, and the value in the
top four bits read back from the PIA would be also B. The
situation at this point is that we have an output value of FE,
FD, FB or FD, at which a key depression was detected, and
an input value corresponding to the key depression. Only the
four least significant bits of the output value, and the four
most significant bits of the input value are of interest. First of
all, however, the input value must be checked to remove any
multiple-key values, otherwise the code conversion routine
will fail. The best way to do this is to perform a bit test on
each of the top four bits of the input value in turn, stopping
at the first bit set to zera, and forcing all of the rest high
(with an OR instruction). When this has been done, a com-
posite key code can be formed, with the 4 least significant
bits of the output value in the least significant haif of the
composite, and the 4 most significant bits of the input value
in the upper half of the composite.

The conversion of the composite key code to the internal
key code used by the rest of the software is best performed
using a look-up table again. A typical table, for the circuit in
Fig. 8 and the same codes used for the standard keyboard,
would contain the following values in consecutive locations:

EE, 00, ED, 01, EB, 02, E7, 03, DE, 04, DD, 05, DB, 06,
D7,07, BE, 08, BD. 09, BB, OA,B7, OB, 7E, OC, 7D, OD,
78, 0E, 77, OF

This table contains pairs of values; each pair is the com-
posite key code, followed by the internal key code. The con-
version is performed by first setting the index register to
point to the start of the table. The composite code is then
compared with the contents of the location indicated by the
index register. If it is equal, the contents of the location poin-
ted to by the index register plus one are loaded into the key
code store, and the conversion routine exited. Otherwise, the
index register is incremented by TWO, and the process
repeated until either a match is obtained, or the end of the
table (checked separately) is reached.

This table-based conversion technique is by no means the
only way to convert from a key position related value to an
internal representation. Other techniques may be used
which will be more efficient with particular hardware con-
figurations. The table-driven method is, however, applicable
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to all conversion problems, and it represents the most
flexible and easily modified technique.

KEY DEBOUNCING

The problem of switch bounce applies to keyboards as
much as to individual switches. The techniques for handling
the problem are broadly similar. Hardware debouncing,
however, is usually applied to complete keyboards, rather
than to individual keys, and is therefore only usually found
on completely decoded keyboards. In control applications,
therefore, where fully decoded keyboards are the exception
rather than the rule, software debouncing is most commonly
employed.

The method of applying software debounce to a keyboard
is usually embodied in the keyboard driver routine. The prin-
ciple is to perform the key identification process twice,
separated by typically 20 milliseconds, and then compare

the results. Only if the result is the same on the two itera-
tions is a valid code passed on to the command processor,
otherwise the results of the two passes through the iden-
tification routine are ignored. The 20 millisecond delay is
most easily implemented as a software delay loop; typically
2000 times round a short loop will give the required delay.

NEXT MONTH: The next part of the Into the Real World
series will concentrate on the problems of handling analogue
signals. Practical applications will be given for digital-to-
analogue and analogue-to-digital conversion interfaces us-
ing low-cost conversion components.

Future issues will continue with the discussion of
problems with using micros in the real world. Opto-isolators,
glitch removal, pulse stretching and multiplexed display driv-
ing will be among the topics covered.

FREE! READERS' ADVERTISEMENT SERVICE

BAZAAR

WANTED circuit diagram and construction
details for PE Synthesiser ‘74, good price paid.
Mr. S. Poskitt, 62 Carden Hill, Hollingbury,
Brighton. Phone: 0273 555759.

UK101 8K cased with leads and programs
£125. Maplin organ parts including keyboards.
Sittingbourne (0795) 22219. lan Gilbert.
SHIRA STEREO amp 20 x 20. £9. Holdway,
Flat 9, No. 10 Westwood Road, Portswood,
Southampton, Hants.

ORGAN Grosvenor Spinet, kit built, two
manuals, pedals, playable, needs slight attention
£150 o.n.0. Buyer collects. 07842 58878 (Mid-
dlesex).

ZX81 SINCLAIR buiit, 16K RAM. Complete
with leads p.s.u. manual £65. Unmarked, months
old. Tel: 0206 62597. M. H. Moody.

BOUGHT in error. 30 npn + pnp. Includes
equivalents—2N1132, 2N2905A, BC207,
BC1778B, BC171, BC172B, BC178. £2.00. Mr.
A. Cooper, Broomside, Logger Heads, Market
Drayton, Salop TF9 4NZ (Tel: Ashley 2634).
TEXAN amp PE FM Tuner WW Dolby unit, Mul-
Jard amp units unused, offers. Tel: Blackpool
691976. S. Rigby.

SINCLAIR ZX81 ROM disassembly Part ‘A’ by
Doctor lan Logan (book) much sought after only
£6. Laurence Cook, 7 Plum Tree Close, Prescot,
Merseyside L35 7JT. Tel: 051 426 5138.
UK101, 8K, Invaders, assembler manual, leads,
uncased, £80.00 or £95.00 with 32 x 48 screen
format, 300/600 Baud. K. P. Wood, 35
Miinthorpe Drive, Wakefield, W. Yorks WF2
7HU. Wakefield (0924) 256100.

RULES Maximum of 16 words plus address and/or phone no.
Private advertisers only {trade or business ads. can be placed in our
classified columns). ltems related 1o electronics only. No computer
software. PE cannot accept responsibility for the accuracy of ads. or
for any transaction arising between readers as a result of a free ad.
We reserve the right to refuse advertisements. Each ad. must be
accompanied by a cut-out valid ‘date corner’ Ads. will not appear
{or be returned)if these rules are broken.

'SCOPE Heathkit 10-12U single beam, a.c. to
5MHz, sensitivity 10mV/cm. Mint condition, first
offer over £50. Andrew Holme, 92 Stone Cross
Lane, Lowton, Nr. Warrington, Cheshire. Tel:
Ashton-in-Makerfield (0942) 728172.

STUDENT leaving. Many electronic articles far
sale. good value, s.a.e. for list. K. Y. Chang, 70 1-
Up, Ashley St., Glasgow G3.

WANTED ZX81 with p.s.u. manual around £20-
£25 could swap with Hornby “00" railway items.
Mr. K. J. Ireland, 97 Whinfell Way, Gravesend,
Kent DA12 4RY. Telephone (0474) 24712.

WANTED 500V Megger. Tel: 085 677 279. G.
Grieve, Makerhouse, Dounby, Orkney.

TELEQUIPMENT/dual beam oscilloscope
v.g.c. £100 o.n.0. Sumbro Maple neck strat copy
£40. Rob McGrath, 471 Rosam Grove,
Southgate, Runcorn, Cheshire. Tel: Runcotn
712081 Rob or Ken.

MICROSYNTH: unwanted 4-octave model re-
quires good home. One only. New condition.
Fully tested. Unrepeatable bargain £200. A. R
Bradford, 76 Holly Lane, Birmingham B24 9JR.
Tel: 021 373 0461.

DOUBLE beam scope by S.E., Labs., mains-batt.
30MHz. 8¢cm x 10cm c.r.t. £145. Tel: 01 504
6957. Mr. A. Rabicano, 110 Kings Ave, Wood-
ford Green, Essex 1G8 OJN.

SAD1024A delay line i.c. two available still in
sealed packs £5 each. Somerton 72663 (Even-
ings).

UK101 32K. Cegmon 32-line, New BASIC 1, 2,
4, 5, tool kit. 1-2MHz 300-600 Baud, sound,
parallel ports, software. £240. R. G. C. Asher.
125 Hawthorne Ave, Long Eaton. Nottingham.
Tel: 06076 66593.

INCOTERM v.d.u. K26-02 keyboard D10-24
pcb’s for sale. D. J. Herries, 3 Court Garden,
Martow, Bucks SL7 2AE. Tel: 06284 5978.
ACORN Atom 8K ROM 12K RAM p.s.u. leads
£150. Salisbury 332491. M. Beard, 6 Aston
Mead, Salisbury.

PRACTICAL Electronics magazines for sale
Nov. 64-Dec. 68 bound. Offers complete lot. Tel:
Kings Langley 63766. Mr. K. Bale, 51 Gallows
Hill, Kings Langley, Herts.

DATA Dynamics 390-RO printer £85, Heathkit
SW717 receiver £75, West Hyde Jubilee v.d.u.
cabinet with keyboard £40. Mr. R. W. Hearn, 10
Speedwell Close, Pakefield, Lowestoft, Suffolk
NR3 37DU.

TRANSISTORS/TTL C/MOS etc., all new.
Wanted any computer or hardware exchange or
sale Vacum pump. Mr. B. P. Watson, 142 King
Street, Great Yarmouth, Norfolk NR30 2PQ.
BOUND volumes Practical Electronics 1964 to
1982, offers. Unused Micronta 34 Digit l.c.d.
Multimeter £25. Tel: 0234 535568. Mrs. V.Ham-
bidge, 35 Spring Road, Kempston, Bedford
MK42 8LS.

WHY PAY £550? Sharp MZBOA only £400.
Perfect condition with £12 programs and
guarantee asking £400 o.n.0. Paul C. O’'Neil, 187
Main Street, Chapelhall, Airdrie, Strathclyde,
Scotland ML6 B3F. Tel: Airdrie (02364) 51476,

Please publish the following small ad. FREE in the next available
issus. | am not a dealer in electronics or associated equipment. |
have read the rules. | enclose a cut-out valid date corner.

SUONATUIE 4 am e b nisirsbiosid o ssomios § 305 oo DALE]} 5 g e ey e 30 TSI
Please read the RULES then write your advertisement here—
one word to each box. Add your name, address and/or phone no.
COUPON VALID FOR POSTING BEFORE 11 FEB. 1983.
{One month later for overseas readers.)

SEND TO: PE BAZAAR, PRACTICAL ELECTRONICS, WESTOVER
HOUSE, WEST QUAY ROAD, POOLE, DORSET BH15 1JG.

Name & Address:

BLOCK CAPITALS PLEASE

|For readers who don't want to damage the issue send a photostat or a copy of the coupon (filled in of course) with a cut-out valid “date corner
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Volume purchase from Acorn
brings massive savings for you!

{

Cas

i

h in on our misfortune!

Over £50 offan Atom Microcomputer

We recently made a bulk
purchase of over 800 Acorn
Atoms for sale overseas.
The deal fell through!

We are now offering

those Atoms to you at

the price we paid for them.

The Atom normally retails at £174.50 inc.
VAT we are offering it to you at a mail order price
of only £115 inc. VAT - an incredible saving of
£59.50 plus a free power supply and software
worth over £20.

The Computer

The Atom has 2K of RAM and 8K of ROM
but of course this can be boosted enormously.

The computer has a full sized keyboard laid
out in a conventional way. To use it just connect
the power supply and a cable into the aerial socket
otaTV set.

As well as integral sound output and direct
cassette and TV interface, a wide range of
additional interface boards are available to fit inside
the casing. Extra 64K RAM, Colour.Printer,
Laboratory, Cassette, 6522, 80x25 VDU, Analogue,
Econet etc etc allowing the user to build a very
sophisticated application machine. Full details of
all accessories, disc pack, sottware etc are supplied
with each machine.

The language used by the ATOM is BASIC,
the language used by most personal computers.

The Atom’s version is very fast, making it
ideal for real time applications.
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Real time applications

Word Processing

It has all the normal functions you would
expect plus many powerful extensions making it
very easy for you to operate and write your own
programs.

The Atom is fully guaranteed. There are 80
nationwide authorised service centres. Just clip the
coupon below or ring 01-930 1612 with your credit
card number. Computer Marketplace Ltd,

20 Orange Street, London WC2H 7ED

l London WC2Il 71D

I Picase send me
Total £

l I enclose my cheque.

l Please debit my Access/Barclaycard
r T T T

I
I
|
I [TTTTTTTT] |
|
I
|
I

_(qty) Acorn Atoms at £115 including p&pfins.

I Block Letters Please
NAME
| ADDRLESS: —

l SIGNATURI - S— —

Please allow 21 days for delivery.
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SEMICONDUCTOR
UPDATE

FEATURING Am 7910, LC502, Micro/J-11

MODEM CHIP

Sending microcomputer data over short
distances is easy, thanks to RS232 or
current-loop standards and the easy
availability of UARTs and PIAs which do all
the hard work for you. But what if you want
to exchange PAC-MAN programs with your
granny in Edinburgh? Or access a bigger
computer in Dallas, Texas? Short of laying
your own cable {not recommended!) there
is only one solution, and that is to use the
telephone network.

Don’t try connecting RS232 data to your
telephone, though, because a) it won't
work, and b) you will end up with a
mushroom cloud over your UART! The
trouble is, RS232 signals need d.c. links
with logic states represented by positive
and negative voltages. The phone system,
however, is essentially an a.c. system with
the only d.c. voltages being provided and
controlled by your loca!l exchange.

To send data on the telephone system it
must appear to be similar to speech, and
one way of achieving this is to code the
ones and zeros as different audio tones
within the audio bandwidth of the network.
This technique is in wide use, but unfor-
tunately it requires the use of a modem
{modulator/demodulator) at each end of the
link, and old age pensions being what they
are, granny probably couldn’t afford one.

Modems have, however, become
cheaper lately, especially the acoustic
coupled variety which uses the standard
telephone microphone and earpiece to cou-
ple into the network, but the cost of the
necessary oscillators filters and detectors
with all those inductors, capacitors, and
OP-AMPs is still preventing most of the
home computer fraternity from indulging.

But never fear! Your fearless columnist,
friend of all PAC-MAN playing grannies,
has news of a new device which should
bring the cost of modems tumbling! The
Am 7910 single chip modem subsystem
from Advanced Micro Devices sweeps
away the need for all those old-fashioned
inductors and capacitors and replaces them
with nice modern digital circuits. Hook the
RS232 signals from your micro to one set
of pins, add a few discrete components,
wire up to your acoustic-coupler and hey
presto! The world is your oyster.

Inside the Am 7910’s 28 pin package is
an amazing selection of goodies. On the
transmit side, it takes the RS232 digits and
uses them to control a digital sine wave
synthesiser which after filtering drives a
digital to analogue converter {DAC) and a
post analogue fiiter before being fed out to
the telephone coupler as a Frequency Shift
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Keyed (FSK) tone sequence. On the receive
side, the tones from the coupler are
analogue prefiltered, digitised in an ADC
and then separated by means of a digital
filter before demodulation and RS$S232 out-
put.

In addition to those basic features, the
Am 7910 also has amazing flexibility. The
world is a real “tower of Babel” as far as
modem frequencies and data rates are con-
cerned, but the Am 7910 can be switched
to handle nine different modem standards,
which would not have been possible for the
older analogue systems. For remote data
collection, the Am 7910 even has an
automatic-answer capability so you could
dial up your home from a call box using an
acoustic coupler and get back data on all
those exciting household parameters like
the gas meter reading or the oven tem-
perature. Beats string and tin cans, doesn't
it?

EASY AS A.G.C.

Many audio systems face the problem of
wildly fluctuating input levels, and a Cana-
dian firm called Linear Technology Incor-
porated has just come up with a neat little
Automatic Gain Control (AGC) circuit to
help solve it. Usable in hearing aids,
telephone systems, CB transceivers, and
portable tape recorders, their new LC502
device can live in an 8 pin mini d.i.p. or a
tiny flat-pack and will operate on supplies
of between 1 and 10 volts thanks to a built
in 0-94 volt regulator.

Providing up to 70dB of gain control
range, the LC502 tries to keep its output
signal level at a constant 20 millivolts r.m.s.
regardless of variations in the input signal
amplitude due to speaker position or
loudness.

The user can set any nominal gain for the
circuit of between —6dB and +64dB by
means of an external resistor and the
LC502 will adjust its gain automatically
down to the —6dB limit as the input signal
level increases. Inside the chip there is an
inverting operational amplifier with an elec-
tronically variable resistance in its feedback
path, and a full wave detector with a
smoothing circuit. As the input signal level
increases, the d.c. output voltage from the
detector also increases and this is used tc
control the variable feedback resistance
which in turn reduces the gain of the circuit.

For obvious reasons, two important
parameters of any AGC system are the at-
tack and release times. The LC502 settles
to within 2dB of final value within one
millisecond after a 26dB input step, and

R.W.Coles

release time can be adjusted to between 25
and 500 milliseconds. The noise perfor-
mance, whilst not of hi-fi standard, is per-
fectly adequate for the sort of applications
in which the LC502 will be used.

An added bonus is that the input circuitry
of the device is designed for direct connec-
tion to an f.e.t. buffered electret
microphone.

MICRO MONSTER

A short while ago | covered the new DEC
“PDP11-on-a-chip” T-11 microprocessor
which is now becoming available. | was
more than impressed by that device, but
now DEC have done it again by announcing
a new device coded the Micro/J-11 which
can actually outperform the most powerful
of all their existing PDP 11s, the 11/70.
Now, the 11/70 is a big expensive machine,
and the prospect of someone putting the
CPU of such a monster into a single 60 pin
package has never really occurred to me. If
| pass on a few of its salient features you
will see what | mean!

The J-11 contains two sets of six 16 bit
general purpose registers plus six 64 bit
floating point arithmetic registers plus three
stack pointers and several specials. It ryns
on a 20MHz clock and can do a 16 bit
register addition in 200 nanoseconds or a
16 bit multiply in 4-4 microseconds. An on-
chip memory management unit gives 22 bit
addressing to cover 4 megabytes of
memory at 128K bytes per page, and the
internal data bus is 32 bits wide for a really
sizzling performance. This amazing device
even runs its own diagnostic programs
when power is applied, and reports its state
of heaith to the system interface!

There's lots more, but we haven’t got the
space. As a3 parting shot | will just mention
that despite all that raw power the J-11
consumes only 1 watt from a 5 volt supply
which is less than many 8 bit devices!

To take advantage of such a monster, it
will be necessary to add buckets of memory
and plenty of disk storage, but no doubt
before long we will all have one in our elec-
tric toaster and think nothing of it. Ah well,
that's progress!

AVAILABILITY

Devices featured in Semiconductor Up-
date should, under normal circumstances,
be available from good component
retailers, but bear in mind that retailers will
often not receive stocks of a device until
some time after it has been featured in Up-
date.
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NOTEBOOK
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THEMES

All public speakers have favourite themes
they like to promote. Leading industrialists are
no exception, and although they may open
with words suitable to the occasion and use a
few topical jokes you can bet they’ll work in
their pet thought, their main message, before
they sit down.

When Dr F. E. Jones was managing direc-
tor of Mullard, he seldom missed an oppor-
tunity to inform his audience of the facts of
industrial life. All Mullard had was a handful
of sand (silicon) and a few other basic raw
materials. Everything after depended on
human invention and human skills diligently
applied to transform such unlikely stuff into
valves, TV picture tubes and semiconductors.
His message was ‘added vaiue’, the difference
between raw material cost, entering at one end
of the factory, and the sales value of what left
at the other end.

This added value, Jones would continue
was the only true measure of wealth generated
and it was this wealth which was needed to
support the big spenders in health, education
and welfare services. Of course he was right
but he did rather keep on about it. He needed
to when addressing those to whom simple
truths, honestly expressed, are anathema, such
as progressives who find private enterprise
distasteful, profit practically obscene and
business success somewhat immoral. Unhap-
pily he was talking to the deaf. They didn’t
want 1o know and since his days at Mullard, a
new generation of progressives still ¢ling to the
same prejudices.

SIR E. HARRISON

More recently Sir Ernest Harrison had the
opportunity to air his ‘no magic formula’
theory, to explain the success of the Racal
Electronics Group. This came up yet again
when he accepted the Business Enterprise
Award 1982. His pet theme is people, his own
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team of Racal people, all 12,500 of them who
believe in Britain and in themselves. the finest
team in the world. He was saying this when
Racal had a couple of thousand people and
has been saying it ever since, and with
absolute sincerity.

Harrison, like Jones, is also keenly aware of
added value (i.e. high productivity) but em-
ploys an oblique approach. He points out,
with justifiable pride, that exports per UK
head of his employees has reached £21,000,
more than three times the average for the
whole of Britain’s manufacturing industry.

I can add a figure or two of my own. In the
last ten years Racal’s world-wide turnover has
multiplied by a factor of 30, while the number
of Racal people has grown only by a factor of
six. This tells us something about Racal,
something about technological advance and
something about general unemployment.

PEOPLE

Sir Ernest’s belief in people is well-founded,
but 1 think he is being too modest. My own
observation is that management style as well
as competence is the key to success.

I remember as a keen one-time motorcyclist
my reverence for the BMW machine and the
consequent shock of learning that they were
assembled not, as | had imagined, by skilled
German craftsmen but by a largely ex-patriate
Turkish workforce. The machines
nevertheless, remained immaculate.

And why, one wonders, has Japanese dis-
cipline and dedication to the work ethic been
not only accepted but even welcomed in in-
dustrial South Wales by a workforce which
hitherto has not been known for acquiescence
in new patterns of work.

I commented on this phenomenon a couple
of years ago but had over-looked further
developments. Some 6,000 peopie are now
employed by eight Japanese companies in
South Wales and all appear to be prospering.
The one common factor is that all have single
union agreements which largely eliminate
squabbles over who does what. Compare this
with factories with a dozen unions, a multi-
plicity of shop stewards and constant friction
over demarcation. In the one case unity of
purpose, in the other potential chaos.

JAPANESE STYLE

True that at least some of the Japanese-
style managements prefer to recruit shop-floor
operatives straight from school, uncon-
taminated by bad practices. The difficulty of
finding a job probably helps in recruits ac-
cepting a high standard of discipline and total
involvement, and reports suggest that this
leads to contentment rather than the reverse.
Staff turnover, always a problem in a largely
female electronic assembly shop, has declined
since the pioneer companies came into the
area six years or so ago, setting standards for
work practices which then appeared to be dif-
ficult to enforce. The Japanese invasion, one is
tempted to say revolution, in South Wales is
good for the area, good for the people and no
doubt good for the Japanese.

Now what about Racal people? The Decca
electronics interests bought by Racal were do-
ing badly at the time. Today they are again

successful, and yet the workforce is composed
of substantially, if not entirely, the same
people as before.

Of course people and their individual
qualities are important at all levels of employ-
ment but without leadership and direction
their zbilities and talents remain undeveloped,
even willingness to work undermined.

In military circles there is a saying that
there are no bad troops, only bad officers.
Could it not be that General Sir Ernest
Harrison is an inspired leader of his Racal
Regiments in attacking world markets? That
his shock troops down to the lowest ranks
have the confidence in themselves only
because of their own confidence and trust in a
leadership that has never let them down?

OUTLOOK

1982 proved a dramatic year at home and
overseas. Now in the first weeks of a new year
it is even more difficult to project the future.
We lave yet to get the feel of a new regime in
the Kremlin. With so many countries on the
brink of bankruptcy it seems unlikely that the
world recession will improve, if ever. Wars
and rumours of war continue, both economic
and military. Political warfare too, with a hard
fought election at home in prospect.

The electronics industry is still good news.
Even television broadcasting, with all its
triviality, has brought benefits. Channel 4
resulted in millions of pounds of new equip-
ment which still runs into this year with exten-
sions to the transmitter network. Breakfast TV
will also bring in revenue from hardware,
maimenance and re-equipment.

PROSPECTS

On the ground we have the start-up of the
Mercury data network, the prospect of cable
TV and or cellular mobile radio. In the air the
US space shuttle has opened up new
possibilities in deployment of communica-
tions, scientific and defence satellites.

The home computer market has taken off
to the extent that | read somewhere that one
clever young man in the business could be
worth £100 million by the end of the year.
Equally, he might lose it. And apparently
Gatwick No 2 Terminal wili generate a lot of
extra telecommunications business.

Companies like Cable & Wireless, GEC.
Plessey, Racal, Ferranti and the aerospace
companies will all have record turnovers,
record profits and hopefully an increase in
people employed. The news is not all bad,
opportunities are there to be seized. One might
say there are no bad times, only bad
businesses.

If this is not true how does one account for
the entrepreneurs who become millionaires
last year in the hard grip of recession. Dick
Skipworth of Memec, said now to be worth
£10Q million at the age of 44, or Alan Sugar
running Amstrad in ‘consumer electronics’,
almost universally regarded by others as a
disaster area. Or the founders of Micro Con-
sultants up in the million bracket and the
founders of Continental Microwave who have
nearly reached the magic million. It’s not only
the big companies who make money. The little
“uns can do very nicely, too.
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HE use of side lights or dipped headlights during twilight

conditions is now considered mandatory and can be in-
strumental in reducing both the frequency and severity of
road accidents. Unfortunately many drivers often do not
recognise the onset of twilight conditions soon enough; their
eyes become gradually accustomed to the progressive
reduction in ambient light level. The point at which the lights
are eventually switched on is then too late; being simply too
dark for safe driving without lights.

The unit described provides the driver with both audible
and visual warnings of inadequate ambient light level. The
threshold is adjustable over a fairly wide range and the alarm
action is quite positive. The unit automatically resets when
the light level returns to a safe level. The device uses readily
available low cost components and can be easily and quickly
fitted to any vehicle.

CIRCUIT DESCRIPTION

The light sensitive transducer, IC1, produces an output of
+5V when illuminated and OV when in darkness. The
switching threshold of the device is made adjustable by
means of VR1 and its supply voltage is regulated with the
aid of a simple shunt Zener diode, D1. The output of IC1 is
inverted by means of TR1 and then applied to the reset input
of a 555 timer, IC2, which is connected in an astable con-
figuration.

The astable provides an output at approximately 1Hz and
this is applied to the l.e.d., D2, via an appropriate series
resistor, R7. The low frequency square wave output is also
connected to a second 555 astable, IC3. This stage operates
at approximately 1-2kHz and its output is taken via coupling
capacitor, C5, to a miniature loudspeaker.

The unit is protected against inadvertent reverse connec-
tion of the supply by means of D3. C1 and C6 provide
decoupling of the supply voltage rail.

Provides audible and visual warning of an inadequate light level

Twilight

COMPONENTS

Resistors
R1 10k
R2 10k
R3 270
R4 2k2
R5 10k
R6 47k
R7 1k
R8 10k
R9 1k

All fixed resistors are 0-25W 5% carbon

Capacitors
C1 100u 16V p.c. electrolytic
C2 100n polyester
C3 224 25V axial electrolytic
Cc4 100n polyester
CS 220n polyester
Cé 100u 16V p.c. electrolytic

Semiconductors
TR1 BC548
D1 BZY88C4V7
D2 Red l.e.d.

pre-set
Miscellaneous
Miniature loudspeaker or earpiece {see text)
Case
8-pin DIL i.c. sockets (2 required)
O-1in matrix Veroboard (17 holes x 28 tracks)

Terminal pins
Grommet
L.e.d. mounting clips (2 required)

D3 1N4002
:g; 2\;15;AS Potentiometer
ic3 555 VR1 100k minimum horizontal skeleton
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CONSTRUCTION

The components are assembled on a small piece of 0-1in
matrix Veroboard measuring approximately 70mm x 43mm.
as shown in Fig. 2. Terminal pins should be employed for
interconnection of the circuit board with the case mounted
components.

When assembly is complete, the top side of the board
should be examined for correct placement and orientation of
components whilst the underside should be inspected for dry
joints and solder bridges between tracks. Breaks in the
tracks should be made using either a proprietary spot face
cutter or with the aid of a small sharp drill.

The circuit board should be mounted in the base of the
plastic case using two small stand-off pillars. Interconnec-
tions from the board to the case mounted components are
made using short lengths of insulated wire.

The transducer used for the alarm output of the alarm can
be a conventional loudspeaker, and earpiece, or even a stan-
dard telephone insert. The nominal impedance of such a unit
can be anywhere in the range 8 ohm to 10 kilohm. Most
small transistor radio loudspeakers will produce more than
ample volume and the value of the coupling capacitor, C5,
may be altered to increase or decrease the sound level
accordingly.

The light activated switch i.c. is most conveniently moun-
ted on a separate small piece of Veroboard which may be
secured to the upper surface of the case by means of a
single nut, bolt and stand-off pillar. The four interconnec-
tions to the i.c. are best made using a short length of four-
way ribbon cable. To improve the external appearance of the
finished unit, the light activated switch i.c. may be fitted with
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Fig. 2 Veroboard assembly details
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a standard l.e.d. clip and, furthermore, it is recommended
that the device be recessed (by means of an appropriate
length of stand-off pillar) so that its upper surface is flush
with the surface of the |.e.d. bezel. Such an arrangement not
only offers a measure of protection for the i.c. but also
restricts the angle over which incident light is received.

INSTALLATION AND ADJUSTMENT

Adjustment of the twilight indicator is best carried out with
the unit fitted to the vehicle. Suitable locations for the alarm
module include the rear parcel shelf and the front dashboard.
The unit should be positioned so that the light sensitive
transducer is positioned upwards facing the windscreen or
rear window. The acceptance angle of the transducer is fairly
wide and can, if desired, be narrowed by means of a short
extension tube bonded to the mounting clip. Such a tube
should, of course, be sprayed matt black.

The threshold control, VR1, should be adjusted so that the
alarm operates at the onset of twilight. The alarm may be
cancelled, if desired, by interrupting the supply using a single
pole single throw miniature toggle switch. Automatic can-
cellation of the alarm when the side lights are on can be
achieved simply by wiring a 10 kilohm resistor from the side
light circuit to the base of TR1. *
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Copies of Patents can be obtained from:
the Patents Office Sales, St. Mary Cray, Orpington, Kent. Price £1.60 each.

NO NOISE

Sanyo, of Osaka city in Japan, has filed a
European patent application 0 056 464 on
a circuit for removing pulsive noise inter-
ference from a radio signal.

Fig. 1 shows the basic idea. FM detector
11 outputs a stereo composite signal to
delay circuit 31 and gate control 33. The
delayed composite signal is applied to one
input of a subtracting circuit 37 via emitter-
follower buffer circuit 41. Capacitor 43
bridges to the other input of circuit 35 via
another buffer. The subtracted output goes
to stereo demodulator 15.

The delayed composite signal also goes
to pilot tone extractor 45 which produces a
reference signal for a conventional phase
lock loop 47, which produces signals at
19kHz and 38kHz. A cancel signal is
derived at 65 and fed back to the subtract
circuit. Gate 67 is controlled by circuit 33
which has a high pass filter 69, noise detec-
tor 71 and shaper 73.

When there is no pulsive noise or inter-
ference in the composite signal, gate con-
trol circuit 33 produces no pulse and gate
67 conducts. So the cancel signal from cir-
cuit 65 goes via gate 67 to one input of
subtractor 35, while the other input
receives the delayed composite. When
therg is pulsive noise on the composite it is
detected at 71 and gate 67 switched. So
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the composite and pulsive noise is applied
to both inputs of subtract circuit 37. The
pulsive noise is removed and the stereo
pilot signal cancelled. The lengthy patent
gives a detailed breakdown of a convoluted
series of events which brings this about.

It's worth noting in passing that while in
Japan recently, visiting JVC, | heard the
demonstration of a very new prototype
pulsive noise suppressor. This removes in-
terference spikes from an audio waveform
and disguises their removal by replacing

missing parts of the waveform by ex-
trapolation. No details were available, but it
seems likely that the technique used is a
spin-off from error concealment in digital
audio reproduction, where too many bits
are missing for error correction to be possi-
ble. The JVC circuit, which works on any
audio signal (whether from radio,
gramophone or tape recorder) points the
way to the future. Circuits like that
described in the Sanyo patent are suitable
only for FM stereo radio use.

HEADPHONE WARNING

Michael Pears of Leamington Spa,
Warwickshire has filed a British patent ap-
plication 2 093 242 on a warning system
which tells anyone wearing headphones
when the telephone or doorbell is ringing.
The headphones plug into the hi-fi via the
warning device, and the microphones are
put near the doorbell and telephone.

Fig. 1 shows how the microphones 5, 6
trip the circuit and switch relay Ra to con-
trol the headphones. When there is no
signal from microphones 5 & 6 transistor
T2 is switched on, via resistors R1, R2.
The collector voltage of T2 is too low to
switch NOR gate G1

When either or both of the microphones
picks up a sound signal, T2 receives a
signal via capacitor C2,. This switches it at
a rate determined by the frequency of the
audio input from the microphone. While T2
is momentarily non-conductive, its collector
voltage rises to switch gate G1. Gate G2
now has signals at its inputs and switches
T1 to operate relay R2. Gates G1, G2 latch
on with feedback and the headphones are
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disconnected from the hi-fi, and switched
to receive the sound from the microphones.
So the listener suddenly stops hearing
music and hears the door or telephone bell
instead. Re-set button 10 puts the system
back to normal for music listening.

There is also a modified time sensitive
circuit in which the ringing current is rec-
tified and stored in a capacitor until a
threshold value has been built up. In this
way brief false alarm sounds cannot trigger
the system.
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35668 314 | TCA345a 109 | 1-3W/3.3.100V 15p
S576A Z® | TCAMSW 177 | 20W/2.5-75V £1.98
! L A -
$576C =3 11 -
ANALOGUE §576D 226 | TCAB7Y 114
7095 © | S1e69  ses | TCAISS 228 | CONNECTORS
209C14 “ SAB0600 302 | TCA965 136
723C14 3% SAB3209 497 | TCA965K 170 [ pevoo
241C5 57 | SAB3210 3N TCAIN R H -
74108 L] SAB3211 168 | TCA991 o | e
741C14 47 SAB3271 329 | TCA991K 100 | }iiee 13
747C14 6 | SAB4209 497 | TDA2002 120 |« b
748C8 » l SABBZSGC TDA2003 126 P
1458C5 [~ %.40 | TDA2030 150 | sacurivos sars
1458C14 40 SAD1024 15.60 | TDA405C8 144 ¥
7106 450N SANI 238 | TDA4290 189 e ne
7107 S00N | SA,141 224 | TDA460O 184 | v -
555 2 SAJ205 810 | TOA4700A s46 | & .
7556 8 | SAS231w 260 | TDAGTI3A 436 | ol W we
| 556 45 | sas251 142 | TFAI0OIW 282 | Yo
CA3046 T8 | SAS580 196 | TLO7ICP 45 | 3w 2
CA30B0E 86 | SASS90 196 | TLO72CP 75 | o semes
CA3130E 99 SDA5680A TLO?4CN - 120 L)
CA3140E 55 | 5.56 | TLOBICP 48
LM30TAN 26 TAAT61 104 | UAA170 166
LM308N 60 | TAA761A 49 | UAATZ0L 152
LM317K 31 | TAA?65A 62 |UAAIBO 165
LM324N 46 | TAAS61 103 |UAAI90 141
(M348N 66 | TAAB65A 69 | XR2206  §20
LM3IBON 75 | TAA2761A 72 |ZN41e (3
LM38ON8 104 TAA4761A 113 | ZN424P 99 ;
(MIBIN. 148 | TAnGIGoA 130 |ZNZSE 30 Very wide range of many
1- | other types in stock

Iadg, accessories, et
PANEL MOUNTING !nSO 100, 50044; 1. 5, 10, 50. 100 |

see latest price Iist.

500mA: 1A wither model RF Chokes
1, 1.0, 4.7, 10, 47uH ea
ap, 100, 22,H Sup.

470,H. Vi T3

|CAPACITORS

Polystyrene, Siemens _-@‘
| 5% Tolerance 160V

5,7,10,12, 15, 18.22, 27, 33. 390F 15p;
47, 86, 68, 82, 100, 120, 150, V80, 220,
270, 330, 390, 470, 560, 680, 820pF. 1n,
1n2, 105, 108, 2n2, 2n7, 3n3, In9, 4n?
10p: 506, 6n8, 8n2. 10n, 13p

Ceramic Very smah 1.8, 2.2, 2.7 etc, up 10
1n Sp each. tn, 2n2. Ind, 4n?, 6n8, Sp;
10n, 22n. 6p: 33n, 47, Tp; 100n, 8p
Polyestar. Siemens Laver Type 7.5mm
lead spacing 100V

In, 1nS, 2n2, 3n3m 6p; 4n7, 6n8, 8n2, 10n
12n,15n, 18n, 22n, 33, 47n, 7p 560, 68n,
Tp; 82n, 100n, 9p 1200, 150n, 15p; |80r|
220n, 12p; 2700, 330n, 330n, 390n, 470n,
15p: 560n, 680n, 24p; 10mm spadnq 1uF
%p; 15mm spacing 2u2 Ip; 22 Smm,
spacing 1uF 400V S0p: 3.33uF 100V 68p; In
depth stocks.

ELECTROLYTICS
& 5 100010 19
|22 26 1 1000/16 26
2/63 10 1000/25 3%
47,63 11 1000,40 “
l 47100 14 1000/63 7%
6.8/40 10 2200/6 09
Y ore 13 2200716 &
10/25 w0 2200725
10/40 1" 2200/40 n
10/63 14 470016 n
5 4700725 )
10
n
T} TANTALUM
15 BEARS
16 0.1/35 13
[ <] 0.22/35 k]
1" 0.47/3% 12
12 1.0/35 123
B 2.2/16 13
17 2.2/35 1%
18 47716 16
@ 4.7/35 18
13 68/16 1%
14 6.8/25 24
15 10/6.3 16
15 10/16 18
20 10/25 18
7 22/6.3 13
16 22116 kY
% 22/2% 0
1] 33/6.3 24
2 3310 0
% 47/63 £l
2207100 «Q 100710 80
470/10 19 For full ranges
470716 19 ot very many
470/25 19 other types
470740 n please see Cat
470/63 45 82 and/or cur
4704100 n rent price hst
SOLDERING IRONS
Also large stocks of bits, desotderning
devices, accessoiies, etc
ANTEX C-240V f4.60N; X.25-240V

Practical Electronics February 1983

43



44

is an alternative to AUTOMATIC TEST EQUIPMENT which can be very expensive.
MICRODOCTOR is perfectly adequate for diagnosing faults in microprocessor
boards or computers in the REPAIR SHOP or on the PRODUCTION LINE. Reports
are PRINTED on the integral thermal printer. Tests supported are CHECKSUM,
RAMTEST. WAIT, READ, WRITE, VO READ, VO WRITE, DUMP IN HEX. DUMP IN
ASCIil. TEST DATA LINES (for shorts between data, address and rails). SEARCH
(for two specified bytes). MAP (print a memory map of ROM. RAM, VO and EMPTY
SPACE). Supports both multipl and non-multiplexed address/data. Standard
software will also DISASSEMBLE in Z80 mnemonics - other disassemblers cost
extra. Programs for board-testing can be written In MINUTES — and retained for
MONTHS even if the power is switched otf (CMOS RAM is backed-up with
rechargeable battery). Capacity is 15 different
programs of 12 tests each. Included are two
PROBE CONFIGURATION CARDS (One Z80, other
uncommitted). PROBE with 24 inch cable and
40-pin DIL plug - and POWER SUPPLY . Extras
available are 6502 disassembler retrofit £35,
Clip-over PROBE (only needed if uP is soldered-
in}...£35.

for ET121 and ET221 machines which permit the typewriter to be used as a
DAISY WHEEL PRINTER for computers implementing the RS232, IEEE 488
(PET) or CENTRONICS PARALLEL busses: almost all computers in fact. Great
for word processing and letter-writing! Same price. fitting free if requested (you
pay carriage on typewriter if we fit). £195.00

Thandar Logic Analyser Entiancements

The THANDAR TA2080 LOGIC-ANALYSER was NOT designed by DATAMAN
but we like this instrument and use it for product development. When writing
software we use SOFTY for ROM-EMULATION, following the program-flow on
the TA2080 screen. We modified our TA2080 to make it more useful: adding an
RS232 OUTPUT TO PRINTER - also Z80 and 6502 DISASSEMBLERS. Now we
can follow program operation in MNEMONICS on-screen and print TIMING or
STATE DIAGRAMS and DISASSEMBLED CODE. Cost of this RETROFIT kit (12K
of program ROM, socket for R$232, interface board, instruction sheet) is, i
fitted by us and purchased with a TA2080 £195.00

it purchased as a kit without TA2080 £295.00

Yes, we still have a few old faithful 3 rail EPROM PROGRAMMERS around, as

seen in Kensi Science Mi , if you are still using 2708's get yourseif
this fine old ¢lassic at a bargain price £95.00

Uttra Violet Egrom Enasers from £33.00

uses the MOST POWERFUL LANGUAGE OF ALL - direc

ASSEMBLER MNEMONICZS. MENTA has VISUAL A[DS tc program
development which the big systems lack: a TV dispiay 0 PROGRAM,
REGISTERS and STACK; single-step operation {(watch the cursor move from
instruction to instruction, see the register-contents char ge, observe stack
operations, etc.) BUGS can be fixed immediately without reassembling. Full
speed operation is supparted too - with or without BREAKPOINTS. Designed
originally for the Schools’ Council to teach microprocessing, MENTA Is a
complex CONTROLLER n its own right, like any other Z€Q system, with practical,
commercial applications in ROBOTICS. Features include CASSETTE
INTERFACE, ASSEMBLER/EDITOR, serlal

DISASSEMBLER (now included as

standard). 24 bits of VO - also TV FLYLEAD,

POWER SUPPLY and CCMPREHENSIVE

MANUAL with SOURCE-CODE LISTING.

SOFTY has functions equal, at least, to equipment which zells for over £500.
SOFTY EMULATES AND FROGRAMS 2716, 2516, 2732, 2532 EPROMS. (The type
is selected by a personality switch. SOFTY will copy any of these EPROMS to
any other). SOFTY has aHEX KEYPAD, afast CASSETTE INTERFACE. a
MEMORY MAP TV DISPLA'Y with powerful editing — such az INSERT, DELETE,
SHIFT-BLOCK and many o:her facilities — too many to list here. R5232 SERIAL
and CENTRONICS PARALLEL routines for INPUT
and OUTPUT are standard. The price includes TV
FLYLEAD, POWER SUPPLY and ROM
EMULATOR CABLE WITN 24 PIN DIL PLUG.
SOFTY is used as a DEYELOPMENT
SYSTEM for new products or justas a
STAND-ALONE EPROM PROGRAMMER.

LOMBARD HOUSE,
CORNWALL ROAD,
DORCHESTER, DORSET DT1 1RX.

Telephone: Dorchester (0305) 68066
Telex 418442 DATAMAN

Prepaid orders normally shipped by return
Prices include hirst-class recorded post in UK
Securicor Red Star. etc. at extsa cost

VAT should be added at currert rates
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AMM:

Prices include case,leads
instructions, V.AT. & Postage

1
|
L]

L

NDERS have a very high reputation for their meters in
the industry and we are very pleased to make these two
examples available to readers at this price. The special PE
price is in fact Jower than Anders one-off industrial price and

it includes postage.

These rugged general purpose meters feature colour coded
scales, fuse and diode protection and a choice of 20 or 30kQ/V
sensitivity. Supplied with test leads and a strong rigid carrying

case.

BRIEF SPECIFICATION
Sensitivity (kQ/V) d.c.
a.c.
Accuracy (%) d.c.
a.c
Q
No. of ranges
Volitage ranges d.c.
a.c.
Current ranges d.c.
Resistance ranges {full scale)
dB ranges

Practical Electronics February 1983

AMM 201 AMM 301
20 30
10 15
3 3
4 4
3 3
16 21

250mVv-1000V  60mrV-300V
10-1000V 6-1200V
50uA-250mA  30uA/600mA
5000-500kQ2 20CQ-2MQ
—-20to +36 —20to +31

To: Anders Electronics Ltd. (PE Meter Offer), 48-56
Bayham Place, London NW1 OEU. Tel: 01-387 9092.

T e e ——

AMM 201 at £15.95 each
AMM 301 at £19.95 eacn I

1, |

Please send me

I.‘E I enclose POsCheque No.............. Value ............. I
Ig NN 2+ 1 WP 02 o 10 {95 o= fomec o Samempe | el et n b I

Iz
e s PPN s n M P vin i st et e m v SR BV
H |
| g ............................................................ |
E - . b
- Please ellow 28 days for delivery
IE OFFER CLOSES FRIDAY, MARCH 25, 1983 I
£ -
3 {
B UAMIE 105 wa rommameosimans bion e § [omos - £ Ea0E o1 i T
3 I
I:: AJAIESS 4ozl 25k Sasmm s - & 2 irberid 30 8 a0 imrer 4 btms) = o B I
e
P e S |

o
Im To: Anders Electronics Ltd. (PE Meter Offer), 48—56I
Bayham Place, London NW1 OEU. Tel: 01-387 9092
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ooley B.a.

radio B

Improves signal level and reduces r.f.i. in radio reception

ANY lower-cost car radio receivers fail to provide

satisfactory reception of weaker signals. Whilst this may
be of little concern to the motorist who wishes to listen
mainly to the BBC Radio Four transmission on long wave
and perhaps also one or two local stations, those who are a
little more adventurous in their listening habits will derive
considerable benefit from enhanced receiver performance.

Many of the problems associated with poor receiver sen-
sitivity can be readily overcome by providing the receiver
with a larger input signal. This will considerably improve
reception; not only is the signal “louder and clearer” but the
effects of ignition interference and miscellaneous noise
generated by the engine can be greatly reduced.

The radio Booster described not only provides some
10dB, or so, of additional signal gain, but also improves the
efficiency of the aerial matching. The unit offers two
separate inputs; one for low and mid-frequencies (100kHz to
3MHz) and one for high and very high-frequencies (3MHz to
120MHz). These inputs exhibit appropriate impedances for
matching typical car aerials intended for MW/LW and VHF
reception respectively. The result is a properly matched
wideband preamplifier system which will be more than ade-
quate for the reception of all but the weakest signals.

The unit is simple to construct, uses only one integrated
circuit and one field effect transistor, and requires no align-
ment or internal modification to the existing receiver.

CIRCUIT DESCRIPTION

The complete circuit diagram of the radio Booster is
shown in Fig. 1. The LF/MF aerial is connected to the high
impedance input at SK1. Silicon switching diodes, D1 and
D2, provide input protection for TR1 which operates as a

The assembled Booster

source follower in order to buffer the relatively low input im-
pedance of IC1. The HF/VHF aerial is connected to the low
impedance input at SK2. Simple frequency compensation is
provided by L1, C3 and R3. This network improves stability
and assists with the duplexing of the LF/MF and HF/VHF in-
puts.

IC1 is a fixed gain broadband RF amplifier. This device
provides a nominal voltage gain of 10 with an upper fre-
quency 3dB point of typically 140 MHz. Ferrite bead, L2,
and capacitor, C5, provide efficient supply decoupling at
VHF whilst C11 and C7 decouple the supply at other fre-
quencies. A simple shunt Zener stabiliser, D3, reguilates the
supply at approximately 6V. The n network provided by L3,
C8 and C9 reduces supply-borne ignition and electrical noise
to a minimum whilst C10 reduces generator whine. Reverse
supply protection is provided by D5 and the presence of the
supply is indicated by l.e.d. D4.

CONSTRUCTION

The radio Booster is built using a single-sided p.c.b., the
copper foil layout of which is shown in Fig. 2. The layout is
quite critical, particularly if good VHF performance is to be
maintained, and thus no other form of construction should
be attempted.

IC1 should preferably not be fitted with a holder and all
other components should be fitted with the minimum lead
length. Components are most conveniently fitted in the
following order; terminal pins, resistors, capacitors, induc-
tors, diodes, transistor, and integrated circuit. Care should be
taken to ensure correct polarity of the electrolytic capacitors,
diodes, transistor, and integrated circuit. The p.c.b. compo-
nent layout is shown in Fig. 3.

(1
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Once complete, both sides of the p.c.b. should be carefully
checked. The foil side should be examined for dry joints and
solder bridges between tracks. The component side should
be checked for correct placement and orientation of compo-
nents. The p.c.b. should then be mounted into the diecast
case using four short stand-off pillars. Note that, to minimise
stray pick-up of electrical noise, the use of a screened metal
case is absolutely essential.

Wiring from the p.c.b. to the case-mounted components
should follow the layout shown in Fig. 4. Note that the OV
connection is made at three separate points, each being a
solder tag secured by one of the two retaining nuts of each
input socket. Care should be taken to ensure that the polarity
of the l.e.d. D4, is correctly observed. A standard 5-pin 180°
DiIN socket is used for power input; the positive connection
being taken to pin 1 whiist the negative connection is taken
to pin 3. Constructors may, of course, substitute a different
power connector, or pin convention, to suit their own
preference.

INITIALTESTS AND INSTALLATION

Connect the output socket, SK3, to the aerial input of the
car receiver using a length of either 75 ohm or 50 ohm coax-
ial cable terminated with suitable connectors. The length of
this cable is not critical.

The radio Booster should, ideally, be located as close to
the aerial as is practicable, however, this arrangement may
be difficult to realise particularly if the aerial is roof mounted.
In any event, the feeder run from the aerial to the Booster
should not exceed about 2 metres in length and must be
routed well away from any vehicle component which
produces a significant amount of electrical noise (eg: wiper
motors). The cable used for this run should be the feeder

Fig. 2 Copper foil layout
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Fig. 1 Circuit of radio Booster

which was originally supplied with the aerial, suitably cut
short. It should not be 50 ohm or 75 ohm cable.

Connect a VHF rod aerial to SK2 using a short length of
50 ohm or 7?5 ohm cable. If only one aerial is to be used for
the reception of both LW/MW and VHF, this should be con-
nected to SK2 and not SK1. If VHF reception is not required,
the MW/LW aerial should be connected to SK1 and SK2
should be left disconnected. The use of an appropriate base-
loaded antenna is recommended for short wave listening in
the HF broadcast and amateur bands. Such an aerial should
be connected to SK2 via an appropriate length of 50 ohm
cable. If an aerial tuning unit is to be employed, this should
be connected beween the HF aerial and SK2, taking care to
observe adequate screening and earth connections.

Connect SK4 to the venicle’s 12V power source using any
convenient length of cable and connecting point. The cable
should be routed well away from the aerials and vehicle igni-
tion system. Check that D4 is illuminated. If this is not the
case, check the polarity of the supply connections, D5, and
the l.e.d. itelf. The voltage developed across D3 may also be
checked and this should be approximately 6V.

Tune the receiver acrass the desired band and note the
improvement in signal strength. Note that, unless the
receiver has a signal strength indicator, little effect will be
noticed on signals which are aiready strong enough to ac-
tuate the receiver's automatic gain control system. Weaker
signals, which may not have been audible before, should be
greatly improved. A quick check can be made by reverting
back to the original aerial system without the radio Booster
connected in circuit. If ignition interference is a problem, the
diecast case of the Booster should be earthed to the chassis
of the vehicle. The earth connection at the aerial end of the
input cable should also be checked.

5K2

Fig. 3 Assembly details ’516. COM.
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MW/LW HF/VHF
AERIAL AERIAL
\'% Y
© 8
Lo - 2 V| "y Y
- " i
P.C.B. EXISTING coaxiaL ! | ¢ 1] ! 50 OR 75 0hm
- FEEDER "o 1]t coaxiaL casLe
-~ (MEDIUM IMPEDANCE) ;| 1 il
| (AN
=) Hi i1l
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Vel SK1 o skz
f—t +12 v
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o RF SIGNAL BOOSTER SK4 SEup'pcl}vE
ov
(Eeser)
(es5e7) SK3
50 OR 75 ohm

Fig. 4 (above) Internal wiring diagram of the printed circuit

board to the external sockets

Fig. 5 (right) Interconnecting diagram for MW/LW and
HF/VHF aerials. If only one aerial is to be used for MW/LW

COAXIAL CABLE

EXISTING CAR RADIO

p=tizy }VENICLE

RECEIVER SUPPLY
and VHF this should be connected to SK2 =
(Ess6e)
COMPONENTS h
Resistors Capacitors Miscellaneous
R1 330k C1 22p
R2 2.2k Cc2 47n SK 1 Standard Belling Lee coaxial socket
R3 270 Cc3 100p SK2 Standard Belling Lee coaxial socket
R4 100 c4 47n SK3 Standard Belling Lee coaxial socket
RS 220 Cs5 1n ceramic SK4 3- or 5-pin 180° DIN socket
R6 1k C6 47n p.c.b.

All resistors are W 5% carbon

Cc7 470n polyester
c8 100n polyester

Stand-off pillars (4 off)
Diecast case

PRINTER Creed 78 240V with opto signal in-
terface keyboard and cover. Working with
diagrams £28.00 M. J. Wilsher, 144 Bedford
Road, Hitchin. Tel: 0426 33209.

EPROMS two 64K, both new and unused, £9.
Ring 041 332 3841. P. Thompson, 226 Waest
Princes Street, Glasgow G4 9DL

CAS10 FX502P £35 and FX501P £30 or near
offers. Also FA1 interface £10. Mr. D. Wright, 37
Tavistock Road, Chelmsford, Essex. Tel: (Chelm.)
50240.

DI1SCO, complete console with light show, mics.
mixer box many extras £300 or offer,
Farnborough 543641. Mr. R. M. Schoenewolf,
10 St. Christophers Road, Cove, Farnborough,
Hants GU14 OAH.

HEATHKIT 5 inch scope plus manual and X1,
X10, probe hardly used, working but needs slight
attention £50. Buyer collects. R. Yates, 124 High
Road, North Weald, Essex. Tel: 037 882 3303.
LOUDSPEAKERS, Baker 12 inch Wharfdale, 8
inch Tweeter 3 inch Goodmans Axion 10 inch in-
cluding crossover. All 1502 £12. Tel: 01 368
3931. A. R. De Groot, 33 Albemarle Road, Bar-
net, Herts.

KEITHLEY 600B Electrometer, hardly used.
Offers or swap CB rig, video. R. G. Rush, 4 The
Bury, Shillington, Hitchin, Herts SG5 3PB.
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notes on Leak Varislope 2 stereo preamplifier.
H. G. Wilkinson, Lyndene, Greengill, Aspatria,
Carlisle, CAS 2RA.

MULTIMETER for radio/t.v. v.g.c. £12. 01 554
2913 evenings. Shanti, 536 East Ave, llford,
Essex.

12K UK101, cased CEGMON 16/32 lines. New
B4, B5. I/0, sound RAM/EPROM board software
£220. Mr. N. Odell, 31 Humphrey Road,
Greenhill, Sheffield S8 7 SE. Tel: (0742)
745027.

TRITON L.7 BASIC and Trap sharing same
EPROM board. Works without mothetboard,
+L.7 monitor £35. G. Baines, 20 Sugden Court,
Princes Street, Dunstable, Beds. Tel: 0582
600913.

TELEQUIPMENT Serviscope 532A os-
cilloscope fully working, well looked after hence
v.g.c. £560. Lancing 752594. C. C. Jordan, 23
Burnside Crescent, Sompting, Lancing, Sussex
BN159TJ.

SWAP/SELL: UK 101 (cased) etc, for AT.U.,
receiver, beam, antenna, (10 mtr) w.h.y. or 2 mtr
transceiver. V. G. Heron, 10 Roxburgh Tce,
Whitley Bay, Tyne & Wear, Tel: 0632 514003.
WANTED AVO EM 272 or TMK multimeter.
Tel: 01 907 3629. Jack Anderson, 22 Landau
House, Chatsworth Road, London NW2 4BW.
ACORN atom 12K ROM 12K RAM. Two utility
ROMS, ROM extension board, plus £200 of
software, only £200.Tel: 061 881 4473.

Semiconductors Cc9 100n polyester Terminal pins
D1 1N4148 C10 100u 16V p.c. mounting electrotytic
D2 1N4148 Chi 1n ceramic
D3 BZY88 C6V2 Inductors
D4 Red l.e.d. (8] 10uH
TR1 2N3819 L2 Ferrite bead Components and p.c.b. are available from Howard
IC1 SL1610C L3 1mH Associates, 59 Oatlands Avenue, Waeybridge, Surrey,
\, KT13 9SU.
WANTED circuit diagram with installation TRITON computer 36K RAM 8K BASIC cased

motherboard professional cassette 1200 Baud,
Teletype and v.d.u. £400, o.n.0. Y. Pirgali, 316
Reigate Road, Downham, Bromley, Kent BR1
5JN. 69B 5299 after 6 p.m.

WANTED electric typewriter golfball or daisy
wheel usable as printer send description, photo.
price to: R. Arnold 19 Ave de Senarclens, CH
1293 Bellevue, Switzerland.

SINCLAIR SC110 scope x 1x 10 probe, mains
adaptor, Nicads, manual, case. Pristine, £100.
Tel: 0553 86 618. Mr. S. V. Windebank, 36
Springvale, Gayton, Kings Lynn, Norfolk PE32
1Q2Z.

WANTED manual or circuit diagrams for Ter-
minet 300 printer made by general electric com-
pany. A. G. Seagrave, 175 Sorrel Bank, Linton
Glade, Forestdale, Croydon CRO 91LZ.

UK101 cased 8K, 600 Baud, software, docu-
ments or interfacing £130 or swap comms.
receiver or synth. Brian Cutts, 12 Cedar Close,
Meopham, Kent, Tel: Meopham (0474) 812523.
WANTED ZX80 any condition. Tel: Cork 021
821766. Denis M. Mahony, 12 Meadowbrook,
Riverstown, Co. Cork, Eire.

PRACTICAL Electronics Nov. 1964 Vol. 1 No.
1 1o Oct. 1966 Vol 2 No. 10, offers please. L. V.
Westmoreland, Endeavour Hayton Smeath, Ret-
ford, Notts DN22 9JT.

5V6A computer grade p.s.u. Four 1.5A modules.
All conceivable features £20 o.n.o0. Will split. Tel:
0553 86618. S. V. Windebank, 36 Springvale,
Gayton, Kings Lynn, Norfolk PE32 1QZ.
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PE MICROCONTROLLER: DATA SHEET 1

HIS is the first single-page data sheet in a series for users of the PE Miciocontroller. The aim is to
provide some more detailed information on the operation of the DISBUG monitor to assist the
development of user control programs. Where appropriate, more detailed data on the hardware will also be

included.

DISBUG RAM LOCATIONS

The memory locations at the top of the RAM region
are reserved for use by DISBUG. Locations 03A0 up
to O3FF are used by the monitor program to record the
current status of the monitor, to hold the addresses of
various service routines, to record the results of
various monitor routines, and for a variety of
‘housekeeping’ purposes. An understanding of the
routines in DISBUG requires a knowledge of the struc-
ture of this RAM region, which is shown below. The
mnemonic names are also shown to simplify reference
to locations in future data sheets. It should be noted
that some of the values are stored in two bytes of
memory, e.g. PF1SRA.

DISPLAY STATOIS 03FF Status code/prompt
03FE MS address digit
03FD  Address digit
03FC Address digit

ADDODIS 03FB LS address digit
SEPDIS 03FA Separator character
03F9 MS data digit
DATADIS  03F8 LS data digit
KEYBDARD KEYFLAG  03F7 Key found in 1st scan

KEYADD 03F6
KEYCD 03F5
KEYACT 03F4 Key active flag
PF1SRA 03F2 PFI} {service routine
PF2SRA 03F0 PF2 start address

1st scan key address
Current key code

COMMAND PRDC

CCM 03EF Current command mode
csw 03EE Command status word
CAS 03EC Current address store
cos 03EB Current data store
IXTEMP 03E9 Index register store
PRESET EDITOR PLAS 03E7 Preset lower address
PUAS 03ES5 Preset upper address
PDS 03E4 Preset data store
RTC TICK 03E2 Seconds count
INTERRUPTS NMISRA 03ED NMI service routine
SWISRA 03DE Reserved
IRQSRA 030C IRQ service routine
CPU STATHS RA 0308  Current rA value
RB 030A  Current rB value
IN 0308 Current In value
s 0306 Current SP value
PC 0304 Current PC value
CCR 0303 Current CCr value
BREAKPOINTS BPOA 03D1  BPD address store
BPOI 0300 BPO instruction
BP1A 03CE BP1 address store
BP1I 03C0  BP1 instruction
BP2A 03CB BP2 address store
BP2I 03CA  BP2 instruction
BP3A 03C8 BP3 address store
BP3I 03C7 BP3 instruction
CBPS 03C6 Current breakpoint
VARIDUS UMRSA 03C4 User monitor routine
CRS 03C3 Current register
VARS 03BF  Variable storage

DSTACK 03BE
USTACK 03A0

Top of DISBUG stack
Top of user stack

KEYBOARD SCAN ROUTINE .

The Microcontroller keyboard is scanned by a sub-
routine called KEYBOARD, which also includes a 20
millisecond debounce routine. The routine assumes
that the keyboard PIA has been correctly set up by the
DISBUG initialisation routine (which is executed
automatically at power-up), and it uses a maximum of
four bytes of stack space. The scan routine is called by
‘JSR KEYBOARD’, which is coded as BD F8 2C. There
are no entry parameters, but the routine corrupts all
registers except SP. On exit, rB will contain a reply
code of: ‘01'=valid key found; ‘OO0'=no key found;
'FF'=uncertain result (differing results from the two
key scans). The location (key address in the matrix in
an internal code) of the first key found depressed in
the first scan will be found in rA; this will only be valid
for a reply code of ‘01. The KEYADD store will be
equal to the contents of rA, and KEYFLAG will be set
to ‘FF' if a key was found on the first scan, or to ‘00’ if
no key was found on the first scan.

KEYBOARD CODE CONVERTER

The address in the key matrix produced by the
KEYBOARD routine is converted into the appropriate
DISBUG key code by a subroutine called KEYCODE.
This will normally only be called if the reply code from
KEYBOARD was ‘017 the routine will, however,
correctly handle a reply code of '00’. The conversion
routine is called by "JSR KEYCODE’, which is coded as
BD F8 77, and the maximum stack usage to be
allowed for is 2 bytes. On entry to the routine, rA
should contain the key address from the KEYBOARD
routine, and rB should contain a ‘00’ or ‘01’ reply code
from KEYBOARD. The KEYCODE routine corrupts all
registers except SP, and on return the key code is con-
tained in rA, and also in RAM location KEYCD. The
table below shows the correspondence between keys,
key addresses and key codes to be expected in DIS-
BUG, and should allow readers to use these routines
in their own control programs. (M.T. & D.W.)

KEY | ADDRESS | CODE KEY ADDRESS | CODE
0 00 00 § REGISTER 3 10
1 10 01 1 BREAKPDINT 23 "
2 1" 02 | PRESET 13 12
3 12 03 || MEMDRY 03 13
4 20 04 | PF 35 14
5 2 05 | RESTART 17 15
6 22 06 | PROCEED 27 16
7 30 07 | GD 37 17
L] N 08 | PF2 25 18
9 32 09 | ENTER 01 19
A 42 0A | NEXT 06 1A
B 43 0B | PRIDR 07 18
C 44 0C | CANCEL 05 1C
0 64 0D | * 16 10
E 63 OF | /# 40 1E
F 4 OF | (Shift) 54 1F

Key Code of FF=No key pressed
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PROGRAMMABLE UNIJUNGTION TRANSISIORS

N this article I shall attempt to do justice to a device which

has arrived quietly amongst all the magnificent i.c.s we keep
devouring. Programmable Unijunction Transistor (PUT) circuits
have proved reliable and sturdy solutions to situations in which I
would have placed an i.c. and I hope to convince you that a few
PUTs are a useful investment.

THE DEVICE

The circuit symbol (Fig. 1) for the PUT is that of the SCR,
but with the gate at the other end. Essentially that’s all a PUT is;
a “complementary” SCR triggered not by a pulse positive with
respect to the cathode, but by a pulse negative with respect to
the anode. However, unlike SCRs, the holding (valley point)
current is determined by conditions at the gate. Fig. 1 shows a
transistor circuit equivalent to the PUT; when Vg = V,, TR 1 is
biased off and no current flows through the be junction of TR2
so that stays off. As Vs becomes negative with respect to V,, a
current (later Ig) flows through TR1’s base allowing it to pass
current to the base of TR2 which is negative with respect to V,.
Now that TR2 is biased on it proceeds to increase the eb current
of TR1 further, and the circuit conducts current from A to K
until V, is made negative with respect to Vg (this is oversim-
plified, as the next section will show).

>

TR .
+ +
{ ¥ !

b 4
Ya Vo

f ‘ TR2
— M- X
PUT CIRCUT SYMBOL SEMICONDUCTOR TRANSISTOR

STRUCTURE EQUIVALENT

FIG. 1

PUTs are not high-power devices. Anode currents are of the
order of a hundred milliamps maximum, and the anode-cathode
breakdown voltage is around +50V for the devices mentioned in
this article.

The only PUT widely available is the 2N6027, a general-
purpose specimen, with the 2N6028 (for timer applications in
particular) not unheard of. An alternative is the BRY39 silicon
controlled switch which has leads connected to all four regions
(Fig. 1) so you can’t go wrong! Leave the cathode gate uncon-
nected and you have a PUT.

ELECTRICAL CHARACTERISTICS

The anode voltage V4 of the PUT in Fig. 2 is plotted against
the current flowing through the anode terminal, 1, in Fig. 3. This
is not the usual characteristic, which is current against voltage,
but for the PUT Fig. 3 is more useful.

In section NO of the curve, V, < Vg so only a leakage
current flows out of the anode: 1, = I (which is negative). This
is of the order of 0-1mA maximum at high temperatures, and
decreases to about 10nA at room temperature. Except in long-
delay timer circuits it is negligible. At O, the anode and gate are
equipotential so its not surprising that I, = 0, anode-cathode
leakage being all but immeasurable.

When V4 exceeds Vg by the earlier explanation, the AK cir-
cuit is thrown into conduction. The characteristic shows that the
PUT still refuses to conduct until P, at V, about 0-5V greater
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than Vg, the anode current at P, Ip, being a few pA. V, at this
peak on the graph is termed the peak point voltage, Vp, and the
corresponding anode current, the peak point current Ip. The dif-
ference V,—V i1s known as the offset voltage Vi and is due
almost entirely to the BE voltage required to pass a current
through TR1. V¢ is approximately 0-5V and decreases slightly
with increasing temperature. Now the programmability becomes
apparent, for Vp depends on Vg which is set by the external cir-
cuitry; the voltage at which the PUT switches is under your con-
trol, or programmable.

The switching process is represented by PV on the curve, a
“negative resistance” region in that V4 falls as I, increases. No
point on PV is a stable state for the negative gradient simply in-
vites more current to flow. If this current is available, the anode
current increases until the PUT is driven past V into saturation.
However, if the anode current cannot remain above Iy, or, as a
result of the current being > I, the anode voltage falls below Vy,
the PUT returns to a non-conducting state.

In Fig. 3, this condition is indicated by the load line LL’
which is the relation imposed upon V4 and I, by the anode load
resistance R , when V, which is approximately equal to Vp when
V4 = Vp, is held constant as the PUT switches on: V, = Vp
—(Ip-1p) R, simply represents the voltage drop across R,.
Where this line crosses the “on” characteristic are the values of
I, and V, when the PUT has assumed its new state. As men-
tioned above, if the anode current is available, Q is on Vgi.e. Ry
has a LOW value; the line LL’ has a shallow gradient. If R
were so large as to prevent saturation, LL’ would be steeper and
Q would be on PV. When a PUT has become saturated and I, is
subsequently reduced below I, the load line MM’ indicates by
the position of W the conditions after the PUT has reverted to
the “of” state.

The valley point V is the “holding” current: the value of Iy is
dependent upon the gate conditions and is thus programmable
as is the peak point voltage. By altering the circuit conditions,
the PUT can be used as a latch (driven into saturation and
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holding the *‘on” state) or as an oscillator (failing to hold the
“on” state). This increased versatility over the UJT is also less
expensive for the properties of the UJT are fairly critical; the
only apparent disadvantage of the PUT is that its maximum
operating frequency is about one fifth that of the UJT—the
2N6027 will not get past approximately 100kHz. The “standoff
ratio” frequently encountered in UJT and PUT circuits is
another word for the gate voltage Vg : Vg = mn -V where m is
the standoff ratio and V is the supply voltage. It cannot be
altered in UJTs unless you make them, but as mentioned before,
you are free to select Vg with PUTs.

BASIC APPLICATIONS-—RELAXATION
OSCILLATOR

This circuit is probably the most simple and reliable relaxa-
tion oscillator possible. Fig. 4 shows the general idea and the
waveforms seen on a ’scope at the terminals. As C charges
through R4 V, rises. When V, exceeds Vg the PUT conducts
from A to K (depending on the supply voltage you can neglect
Vo) and discharges C through R3 which limits the peak dis-
charge current during the pulse seen on Vg. When C is dis-
charged it is vital that R4 is so large that it cannot supply the
valley point current Iy of around 50uA depending orn R1 and
R2. The PUT does not remain saturated if I, falls below Iy and
reverts to the “off™ state, allowing C to charge up again. At the
gate, Vg is set by the potential, divider R1 and R2 connected
across the supply lines; this determines how far C is allowed to
charge and thus the frequency of oscillation.

In the conducting state, the PUT draws current from Vg (the
gate current Ig) through TR2 in Fig. 1 so do not reduce R1 to
below a few hundred ohms. The gate resistors program not only
Vg but also centrol the peak point current and valley point
current.

TIMERS

Timer circuits are very similar to the oscillator except the
time-constant RC will probably be longer and R4 is small
enough to supply an adequate holding-current. The leakage
current of approximately 10nA must be taken into account
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when dealing with large time-constants. Once V, exceeds the
PUT gate voltage by Vg, the PUT is saturated by the current
through R4 and remains on (Fig. 5).

An alternative employing only the PUT which is probably the
simplest timer circuit possible is shown in Fig. 6. This
demonstrates a new approach; the gate voltage is gradually
reduced as a result of a charging of capacitor C. Here the offset
voltage previously neglected is vital to the circuit, for the PUT
conducts when the voltage across C reaches Vyi.e. about 0-5V.
Low-voltage power supplies are needed for decent delay times
with this circuit.

LATCH CIRCUITS

Latch circuits employ the PUT as an SCR triggered by an in-
verted pulse at the gate (Fig. 7). As soon as Vg falis below +V
by more than about 0-5V (V1 again), the PUT “fires” and with
an adequate anode current remains on. The circuit is reset either
by breaking the anode current circuit at A or K, or by forcing
the gate (which will now be less than +V because of the gate
current Ig) to +V. R1 and R2 will be needed depending on the
exact form the trigger takes; a capacitor could even be used to
get the PUT to trigger on any falling edge. Touch switches are
not impossible, the PUT is sensitive enough.
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If TRI is replaced by a le.d., R5 left out and the time-
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constant adjusted for the largest possible capacitor, it is safe to
exceed the power rating of a l.e.d. in bright flashes. The higher
the value of 1CV?, the more energy per pulse (max. 250uJ—but

with a pulse length of around 10~100uS that’s over 1W power

o0 G during a pulse).

PUT SIREN

As with UJTs, relaxation oscillators may be coupled together

so that one controls the frequency of oscillation of the other

ov

FICK)

WORKING CIRCUITS—PUT OSCILLATOR
A basic oscillator is shown in Fig. 8. The cathode pulse is
very useful as it has a clean, sharp leading-edge and is also fairly

forming a siren (Fig. 9). With C2 charging gradually and the

voltage at A2 rising, the charging current supplied to C1 is in-
creased by the larger contribution made through Ry and the

powerful as it is the charge of C being dissipated in a much shor-

ter time than it took to build up, TR1 inverts the pulse to provide
a yet more powerful pulse to OV which is very useful as a TTL
clock pulse. Resistor R4 can be made variable but use a series
resistor to prevent the PUT latching if R4 becomes too small.

time-constant of PUT! decreased. This cycle repeats, with the
frequency of oscillation of PUT1 rising steadily, until PUT2 dis-
charges C2 when the a.f. output returns to the start of the climb.

OPTICAL SENSORS

The PUT is most useful in optical sensor latch configurations
for detecting “flashes™ of light or darkness. Sensors such as the
ORP12 1.d.r. are obvious for Fig. 7. *

COMPUTER keyboard suitable for ZX81 £10,
swop Heathkit scope for Thandar. Also wanted
Wyndsor Vanguard tape recorder. Dave Biddle, 2
Segal Close, Foresthill, London SE23 1PP. Tel:
690 9697.

WERSI organ bass kit. Pedals circuit board,
components manuals complete four instruments.
New unused £45, o.n.0. Alan J. Packham, 6 Cot-
terell Close, Priestwood, Bracknell, Berks RG12
2 HL. Bracknell 51674.

1/0 PORT for UK101s. 24 lines. Fits J1 socket
£7. Nick Hardy, 32 Bentley Grove, Meanwood,
Leeds 6. Tel: Leeds 781532

INCOTERM K26-02 Keyboard for sale £12.00
Harries, 3 Court Garden, Marlow, Bucks. 06284
5978.

EX-COMPUTER p.c.b. 30 transistors 30
CMOS i.c.s one metre 40-way cable plus con-
nectors £2.50 inc. R. J. Smith, 41 Nightingale
Road, Selsdon Vale, Croydon, Surrey.

SCOPE probe, 4ft. lead with BNC plug, X1/X10
switch. As new £10. Oxford {(0865) 779855.
G.B. Dean, 66 Fern Hill Road, Oxford.
HEATHKIT GR78 with manual £40. W.
Edwards, 2 Beach Road, Burton Bradstock, Brid-
port, Dorset DT6 4RF. Tel: 0308 897625.
ACORN Atom 12K + 12K p.s.u. Software inc.
Chess plus 12 inch b/w TV set. All foronly £215.
A. Wilson, 46 Gwydyr Mansions, Holland Road,
Hove, Sussex.

WANTED ZX81 assm./kit + accessories in ex-
change of new components FND-500 531Y
1NY002-7 TTL FY1 etc. Dr. R. Avinery, PO Box
404, Hedera 38703, Israel.

32K RAM board + DOC. for UK101 (also for
other 6502/680X systems). £50. Nick Hardy, 32
Bentley Grove, Meanwood, Leeds 6. Tel: Leeds
781532.

TANDBERG 3500X }-track mint {genuinely un-
used) offers or exch. scope, ZX81, RAM, Printer,
keyboard, w.h.y.? Tel: (07605) 402.

Hi FI amp quad 33 and 303 with am/fm tuner
£130. A. H. Baker, 34 Wenny Estate, Chatteris,
Cambs.

WANTED circuit diagram workshop manual
EMI L4A tape recorder buy or borrow. Mr. R.
Turnbull, 25 Gatton Road, Reigate, Surrey.
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PET 8K small keyboard BASIC 2 ROMS
manuals, many programs as new could possibly
deliver £200. Tel: Denbigh 3401. F. R. Stott,
‘Tygwyn’, School St. Henllan, Denbigh, Clwyd.
ZX81 16K RAM S/O Port manual £55 o.n.0. Tel:
01 451 1879. Peter Rouse, 27 Christchurch
Avenue, London NW6 7QP.

ZX81 Sound Board. Fits between computer and
RAM if any. No soldering £9-00. Write to: Dean
Parris, 10 Penllwyn, Lianelly Hill, Abergavenny,
Gwent NP7 OPY.

P.E. years 1966 to 1973 £5. 3-5 kilogram
power supply transformer 7 output tappings. Tel:
{0727} 39171. Mr. M. J. Woodbridge, 10
Chiltern Road, St. Albans, Herts.

FOUR digit common cathode multiplex |.e.d. dis-
play, new £2.25 inc. p & p. Other components
list s.a.e. G. Noble, 50 Crofthill Road, Slough,
Berks, SL2 1HF.

UK101 16K ABS case, motherboard, 6821 PIA
Cegmon, assembler, Exmon £130. K. Oldham.
Tel: 061 437 5621.

WIRELESS World scientific computer complete
with all data newsletters and expansion sockets.
Paul 041 332 3841. P. Thompson, 226 West
Princes St., Glasgow G4 9DL.

FOUR 813 valves, never used £20. Buyer
collect. Tel: 051 6777317. John Sartorius, 52
Caulfield Drive, Greasby, Wirral , Merseyside L49
1SW.

100 PLUS each PE, PW, ERC, WW 1969-79
£10 o.n.o. set. £33 o.n.o. the lot. Rossendale
{0706) 213813. J. A. Foll, 104 Burnley Road,
Rawtenstall, Rossendale, Lancs BB4 8HH.
MICROTAN 65 with new Tanbug plus Tanex,
keypad, p.s.u. all cased with leads £180. Mr. S.
Bennett, 2 St. Olaves Road, Ipswich, Suffolk. Tel:
{0473) 625358.

BINATONE 5-star 40-channel mobile 27MHz
CB transceiver. 4 watts Japan made. 2 months
old. £60. Tel: 041 332 7695 after 7 p.m. K. Y.
Chang, 70 1-up, Ashley Street, Glasgow G3
6HW, Scotland.

WANTED in tact alphanumeric display unit as
advertised by Chiltern Electronics in Wireless
World. Glasgow area preferred. Steven Lynch, 63
King Street, Clydebank, G81 1DS, Scotland. Tel;
041 952 0628 (after 6 p.m.).

WANTED back issues of PE, ETI, WW contact;
Sri G. Trivikrama Rao. House No. 1187, 35 C,
Cross, 28th Main, 4th T. Block, Jayanagar,
Bangalore-560011, India.

INTER-STATE TV game 10 games c/bw
joysticks €15 o.n.0. David Ferris, Bankhead
Minathort, Kinross-shire, Scotland, KY13 7SB.

SUPERBOARD 24K BASICS's 4, 5, x 20
screen formats, £70 software + more £275
0.n.0. Mr. A, J. Clarke. Tel; St. Albans 34566.
ZX81 and 16K RAM Sinclair built (both), p.s.u.
leads manual etc. £80. Tel: 01-778 4889. R. A,
Norman, 101 Avenue Road, Beckenham, Kent
BR3 4RX.

UK101 uncased, Wemon monitor 300/600
Baud + software, cassette recorder and 12 inch
b/w TV £180 o.n.o. after 5 p.m. Tel: 051 922
9565. M, Vicars, 4568 Stanley Road, Bootle,
Merseyside L20 5AS.

5FT. HIGH (Langley) 19 inch cabinet rack on
castors, detachable back, clipnuts, vent panels
£80 buyer collects. G. Turner, 6 Ludgate, Tring,
Herts GP23 4ES. Tel; Tring 3320.

PE & HE for sale.Will swop for working com-
puter gear HE from Aug 79 PE from April 79 to
date. F. W, Webb, 17 Low Downs Road, Hetton-
le-Hole, Tyne and Wear. Tel; Hetton 268883.
SPARKRITE Voyager car computer, boxed, un-
used £40. D. V. Potter. Tel: 021 747 4472

AVO 8, cased, immaculate condition £70. 12
element high gain v.hf/f.m. antenna £40. Tel;
03446 2174. N. R. Jones, ‘White Cairn’,
Wellington College, Crowthorne, Berkshire.
ORGAN parts for Maplin MS51/52. Two 49-key
keyboards several boards — reverb unit £70
o.n.0. Buyer collects. G. Roberts, 25 Holmes
Road, Breaston, Derby DE7 3BT. Draycott 3919.
FX-60ZP Alpha programmable calculator. 512
steps. Three months old. Lots of software. Any
offers? Phone after 7 p.m. Jeffrey 01 458 3025.
UK101 cased 32K RAM, 22K EPROM, printer.
EPROM programmer. Assembler / Disassembler
/ CEGMON / MON 2 EPROMS 32X48. 300/600.
Software £325 o.n.o. Mr. D. G. Hubble, Edith
House, Stow Road, Outwell, Wisbech 773992.
SCOPE probe X1/X10 switch. Test hook i.c. tip
BNC adaptor etc. Up to 150MHz £10. Unused.
D. J. Staniforth, 43 Burley Lodge Road, Leeds 6.
Tel: (0532) 458947.

ZX-81 original keyboard wanted. Desire borrow
SWTP CY-64 manuals, circuits {doing repair).
Postage etc. paid. T. K. Boyd, Seaford College,
Petworth, W. Sussex GU28 ONB.

ETI VOCODER for sale. Assembled needs line
up cash offers? Unused. Tel: 650 2985 after
6 p.m. P. M. Gillett, Flat 2, 51 Albermarle Road,
Beckenham, Kent.

IBM PRINTER Z80 software interface.
Mechanical fault. £100 o.n.0. Tarbell S100 blank
card £15. Porthtowan 890688. J. de Rivaz ,
West Towan House, Porthtowan, Cornwall TR4
8AX,
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SUPERBOARD 2 8K cased Wemon Monitor
32 x 32 Screen 300/600 baud automatic tape
control numeric keypad £110. Mr. A. Morten,
“"Rosswood”, Nursery Lane, Burbage, Buxton,
Derbyshire. Tel: 0298 4601.

TRACENPENT D.P.X. String Synthesiser very
little used. Must sell £290 o.n.o0. J. Bedward, 21
Hartshill Road, Olton, Birmingham. Tel: 021 706
9465.

200 EACH 100M 75M 50M 680k New
Welwyn C25 preclsion resistors 60p each offers
the lot. Hill. Tel: 0665 77 354.

SUPERBOARD Cased (Challenger 1P} 8K RAM
24 WAY /O, programmable sound generator,
games, software £120 o.n.o. S. F. Astbury, 26
Gregory Close, Harlaxton, Grantham, Lincs,
NG32 1JG. Tel: 0476 3477.

PRINTER DAM Dynamics R0O33 with 6 rolls
paper 110 baud good condition £70. C. D. Swift,
32 Cherry Tree Close, Camberley, Surrey. Tel:
03446 77426.

SHARP PC1500 graphic printer 8K RAM
module charger, two weeks old. £305. David
Stokes, 15 Jacksons Lane, Billericay, Essex,
CM11 1AH. Tel: Billericay (02774) 3084 after 6
p.m.

MAPLIN 3800 synthesiser case keyboard and
panels and some p.c.b’s with manual. For more
details contact C. A. Hughes, 141 Haydn Road,
Sherwood, Nottingham. Tel: (0602) 873334
(after 6 p.m.).

WANTED Sony Radio Model ICF 5450L for
spares. J. H. L. Chapple, Weg Haus, Hurst Lane,
Charing Heath, Kent. Tel: 023 371 2868.

|.M.E. 86S Digitron Display Control Unit £6-00.
Holiday flat 9, No. 10 Westwood Road,
Portswood, Southampton, Hants. Mr. A. C.
Holdway, No. 10, Westwood Road, Portswood,
Southampton, Hants.

ACORN atom fully expanded, acorn built, lots of
s/ware including Invaders, Chess, Manual. All
leads £200. David Pound, Craytord 528264.
P.E. GEMINI Stereo Amp. March 1971 £25.
P.P5 P.E. Music centre 1978 printed boards
components £10. P.P.2. L. T. Hill, 14 Rothesay
Terrace, Bedlington, Northumberland.

MPF-1 + BASIC, CTC, PSU + mains lead
‘Prof-1"" custom startup £75. Sharp talking clock
CT660 VGC £25. J. Davies, The Waverley, 79
Rhosmaen St., Llandeilo, Dyfed, SA19 6HD.
COMPUKIT UK 101 BK cased, 2MHz, Wemon,
300/600 baud with software, tape recorder and
TV £140 o.n.o. Mr. S. Day, 6 May Cottages,
Chipstead, Surrey, CR3 3SX. Tel: 0737 832825.
PAIR JENNINGS 61 note C to C keyboards
full range pedal board sundries £120. Will split.
Mr. W. B. Mansell, 10 Wyndham Road, Shaw,
Newbury, RG13 2NJ. Tel: Newbury (0635)
40464.

ELECTRONIC Electrolytic Capacitor Tester £5.
50V/2 AMP P.C. p.s.u. £7. Phone (0743) 59492
after 6-:30 p.m. Mr. P. A, Hartwig, 3 Kingswood
Road, Shrewsbury.

WANTED Service Sheet Circuit Diagram
Elizabethan 4 track tape recorder Model FT1
original or photostat small fee? Mr. M. K. Hayter,
24A St. Albans Road, Moseley, Birmingham B13
9AS. Sorry, no phone.

COLLECTOR of very old transistors seeks other
collectors or anyone with old devices or data
sheets. Andrew Wylie, 18 Rue de Lausanne,
1201 Geneva, Switzerland.

ATARI Games Console with ten carts including
Chess, Space War, Adventure etc., £150—No
offers, must collect. L. A. Privett, Essex area.
Tel: 01 §91 4248.

UK101 8K Cegmon BASIC 4 P.S.G. 300/600
baud 1/2 MHz cased many programmes £130.
M. Stokes, 11 Oak Tree Close, Atherton,
Manchester M29 OPW. Tel: Ath. 879100.
CASt0 FX-602P programmable calculator, FA-
2 Adaptor, manuals and programs, Just M230
99% new condition. Write C. L. Loo, 1352 Road
35, Kepong Garden, Kuala Lumpar, Malaysia.
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CREED Teleprinter and cover complete with
20mA interface driving software for 8080/280
ES50. P. Coney, Mareham-Le-Fen, Boston, Lincs.
Tel: (065886)267.

AY-5 1230 Clock Timer Chip new £2-50. Other
components surplus to hequirements. Details
S.A.E. G. A. Noble, 50 Crofthill Road, Slough,
Berks SL2 1HF.

FOR sale test equipment valves PW, PE, TV, EE,
wanted manual circuit for Cossor Oscillograph
Oscilloscope. Mr. N. Vaswaney, 23 Tilson House,
Tilson Gardens, London SW2 4LY. Tel: 01 674
2856.

KEYBOARD and gold contacts for D.L.Y. synth.
or organ builder. 4 octaves £30. 061 962 6197.
Mike Ganderton, 36 Victoria Drive, Sale,
Cheshire, M33 3HZ.

SHARP Car Radio/Cassette £45. Cost £68 un-
used. C.8. wanted. Finished projects cheap
S.A.E. No callers. D. Martin, 29 St. Johns Close,
Leatherhead, Surrey

STRONG Chess Computer Murphy Encore.
Many features, one month old. £310-00. Tel
Northampton 715458. Mr. B. Pribanich, 72
Newnham Road, Northampton.

COMPUKIT UK101 8K Cased and software,
two month old. Will accept reasonable offer. Tel.
Northampton 715458. Mr. B. Pribanich, 72
Newnham Road, Northampton

COIL winder manual Automatic Coil Winder
Co. The Douglas Excellent £60. W. Greig, 45
Mansefield Crescent, Clarkston, Glasgow G76
7EA.Tel: 041 63B 6157.

BACK Numbers: Practical Electronics 1964-
1978 and Practical Wireless 1964-1978 any of-
fers. Mr. M. B. Hart, 9 Strand Road, Hoylake,
Wirral L47 2DA. Tel: 051 632 2366.

WANTED SE3A Scope Tube. J. Glover, 1
Bryony Cottages, Hambledon, Godalming, Surrey
GUSB 4HJ. Tel: Wormley 4649,

VALVES, unused assortment, details from Ox-
ford (0865) 779855. G. B. Dean, 66 Fern Hill
Road, Oxford, OX4 2JP.

TRITON L.7.2. 24K RAM BK BASIC sound gen.
Eprom prog. Teletype, VDU, professional casette.
2400 baud programme graphics all at £400
o.n.o. Mr. V. Pirgali, 316 Reigate Road,
Downham Bromiey. Tel: 698 5399 after 6 p.m.

5 OCTAVE Keyboard and contacts, £20.
Joanna CCT boards and p.s.u. £15. Tel: (0427)
5848 {Lincs). D. C. Trebble, 2 Pendeen Close,
Gainsboro, Lincs. DN21 1YE.

ROLAND SH-2 Synthesiser 2 V.C.Os full
keyboard. Perfect working order with manual
€225. o.n.0. Phone {0372) 376394. W. Bennett,
58 The Street, Fetcham, Leatherhead. Surrey
KT22 9RF.

UK101 8K metal case Cegmon 300/600 baud,
2 MHz plus MON 02 Eprom £90. Bob Potter, 3

WANTED small quantity “C’ cores 100W to
350w for construction of audio transformers for
P.A. ampiifiers. H. E. Enfield, “Springtime”
Withies Lane, Midsomer Norton, Avon BA3 2JE.
Tel: 412058.

FREE Cegmon with MY Superboard computer
8K RAM, manuals, 9 User Newsletters 300/600
baud. software £115. Jonathan Saul: Tel:
Ipswich 0473 623582.

TELEPRINTER in acoustic case with p.s.u.
computer interface. Information available
£35-00. Tel: Melksham {0225) 707 164.

WANTED Telequipment D66 Circuit diagram
original or photostat and technical books radio
TV by G. N. Patchett. Urgent. Tel: 01-422 2802
Daytime.

ELEKTOR high com. set of completed circuit
boards inc. chips, modules, unused £45. Charles
Bowden, 7 Parc Eglos, Helston, Cornwall TR13
8UP

COLDUR TV panels wanted for G.EC. C2110
series line and field in particular. Patrick Doherty,
120 Monivea Park, Galway, Ireland.

BELILS 24 volt 6 inch £6 each, ideal for burglar
alarms, fire alarms etc. Only 24 available. M.
Harries, 152 Leicester Street. Whitmore Reans,
Wolverhampton, West Midlands.

WARNTED Instruction Handbook for Olivetti
0S2 computer to buy or copy. Small fee? Paul
Compton, Hadham Hall School, Little Hadham,
Ware, Herts.

TANDBERG 354 1X 4 track tape deck, 7" mint
(genuinely unused). S-on-S £90 o.n.o. (or ex-
change Jupiter Ace). Tel: 07605 402 {Norfolk).
ET1 Master Mixer 10-2, unfinished. requires
some components and wiring, well made
woodwork and metal work £50. A. J. Kinch, 2
Hedge End, Woodstock, Oxford, OX7 1NP. Tel:
Woadstock 811689.

LOWTHER corner horn wanted. Working/not
working. Age, condition unimportant. 024369
4842. A. Coutts, 17 Andrew Avenue, Felpham,
Bognor, W. Sussex.

P.E., E.E.. PW. from 70-79 for sale or disposal.
Send s.a.e. for list. Bjorn Stromberg. P1.5825
Kolmoror, S-590 80 SODRA VI, Sweden.

UK101 8K Cased Cegmon BASIC-5, Joy stick,
sound in/out lots software. £165. Swap W.H.Y.
etc Mr. M. A. Saunders, 7 Drumcliff Road,
Thurnby Lodge, Leicester, LES 2LH.

ONE mains splitter (input) 10D/CA1768
£16-50. 2 15A motor switches £1-50 each. Two
Hivac GR7M/U Numicators £1-50 each. Mr. J.
C. Miller, 4 St. Joseph’'s Road, Brentry, Bristol
BS10 6QL. Tel: (0272) 503364.

MAGAZINES for sale PE, PW, PTV, ETI, ET.C.
some bound vols. For price + details phone even-
ings. 01-460 9139 Mark Walford.

Combeside. Lyncombe Vale

Road. Bath. Tel: Bath
{0225) 333774.

SMALL quantity unused
Omron delay timers (0-12
sec) type STS-12S. Very
accurate, possible photo-
graphic use. £18 each.
Tel: 0279 52129.

Universal NFCAD, battery charger. All plastic case
with lift up lid. Charge/Test switch. LED indicators
at each of the five charging points.

Charges:- PP3 (3V), U12 {1-5V penlite}, U11
{15V “C”), U2 (1-5V D), Power:- 220-240V
AC, Dims:- 210 x 100 X 50mm. Knock down
price only while stocks
last.

Only £6.00
Order No. MW 398

WANTED Intel SDK-85 I Muttitester & Transistor Taster | n

microprocessor kit any con-
dition, good price paid. Tel:
01-886 5614. T. K. Shah
18 winchmore Hill Road,
Southgate, London N14 6P.

PAIR 813 Valves offers of
exchange reel/reel tape
recorder. Tel: (0272)

Reslstance:

DC volts 0-1v-5v-2-5v-10v-50v-250v-1000v +3%
AC volts 0-10v-50v-250v-1¢00v +3%
DC current 0-50uA-2-5mA-25mA-0-25A +3%

Minimum 0-2-2-200-200k chms E£1130

Midscale 20-200-20k-200k ohms

Maximum 2k-20k-2m-20m ohms

As a transistor tester

Leakage current 0-150uA st Z1k range
0-15mA at X10 range *5%
0-150mA at X1 range

PLEASE ADD 15% VAT & £1 P&P

1 4
3% Oa‘_lregzh:’o.

842155. G. Whitlam, 16A
Channel View Crescent
Portishead, Bristol, BS20
gLy.

210 DD el:
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A selection of readers’ original circuit ideas.

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

Each idea submitted must be accompanied by a
declaration to the effect that it has been tried and
tested, is the original work of the undersigned, and
that it has_not been offered or accepted for publica-
tion eisewhere. it should be emphasised that these
designs have not been proven by us. They will at any
rate stimulate further thought.

Articles submitted for publication should conform
to the usual practices of this jounal, e.g. with regard
to abbreviations and circuit symbols. Diagrams
should be on separate Sheets, not in the text.

SHORT-CUT TO ‘SHORT  DETECTION

ODERN printed circuit boards with

plated-through holes are often
soldered very quickly in a production-like
situation using a wave soldering
technique—-i.e. from below.

The constructor working with the board
the other way up has to take great care to
avoid an excess of solder running into a
plated hole, since if the component is a
DIL socket, a solder bridge may form out
of sight, under the socket, on the other side
of the board. If the board is for an expan-
sion memory or is the memory section on
a single-board computer, it is possible that
such a short circuit could be under one of
many sockets and if the fault is sought by
systematic removal of these, Murphy’s law
will ensure that it is lurking beneath the
last socket to be removed! Convinced of
this fundamental truth and finding myself
in the situation described above I devised
the following method to locate the fault.

SHORT CIRCUIT “

CONCEALED

—— -

. Determine which two adjacent

lines are shorting with the aid of a
multimeter, after have removed all
the chips from the board.

. Trace the two lines throughout the

board.

. Apply a low voltage to one of the

two lines and a return path via a
suitable load from the other line.

. The voltage and load should be

chosen so that the printed circuit
tracks are not overloaded but
carrying a current which is a
significant proportion of their
design maximum.

AN

LOAD

5. Use the microvolt measurement
facility of a sensitive 'scope or
similar device having a high input
impedance to test for voltage
drops along these two tracks e.g.
in the circuit shown testing be-
tween A and B or G and H will
show no voltage drop, but C to D,
JtoK,DtoE,KtoL, EtoF and
L to M will all show small detec
table drops in voltage which in-
dicates that the bridge is between
sections CB and JH of the two
tracks.

David J. Giles,
Edinburgh.

CASSETTE TAPE TIMER

JHEN recording material on audio
cassette it is useful to have an in-

dication of the approaching end of tape.

The circuit shown gives an audible
warning some [-5, 2, § and 10 minutes

before the end of a C30, C60, C90 and c30
C120 respectively.
The ZN 1034 timer triggers at switch on
and pin 3 goes high. After the chosen delay Ce0
this pin goes low turning on the
audible warning device. 90
P. Thompson,
Glasgow,
Scotland. €120

+5v 7 -

™ EP Y042
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e 15,6 24001 or 40N
Pin14 +VE
Pin 7 GND
i 167 =4050
Pin 1 to Piny
1c8
5| 163 Ping GND
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- DI13-16 =IN4148
]
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=
2 13
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R7 3
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ZA IC7e [\ %
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‘:&PINI I1C6a i1C6b : 14 n 6 10 e
- 1C4
4029
) [ lr'r
100k 100K i
— Fig. 1

THIS circuit was designed to combat
the essentially high price for the con-
struction of multiple bargraph displays as
used in real time Spectrum Analysers etc.
The diagram shows the essential parts for
a single bar and may be easily extended to
as many stages as required.

The heart of the circuit is IC3, a 4028
BCD to decimal decoder, fed by a binary
decade counter, IC4. This counter is
driven at 200Hz by a simple CMOS clock,
IC6. The diagram shows a ten l.e.d. bar,
and if higher bars are to be driven, then a
higher clock frequency is required to stop
visible flickering. The outputs of the coun-
ter also drive a simple digital to analogue
converter. The binary output is buffered by
IC7, the power for which is derived from a
simple regulator built around ICS8, to
provide a consistant display free from sup-
ply induced level shifts. IC7 is a 4050, and
this was chosen because it can cope with
inputs above its supply voltage.

This buffered signal is passed to a sim-
ple DAC, known as a R/2R ladder formed
by the 150k and 75k resistors. The re-
sulting analogue voltage is connected to
the inverting input of IC2, the non in-
verting input of which is connected to the
input signal to be measured via a peak
detecting circuit formed around IC1. The
input level is variable via the 47k preset in
IC1’s feedback loop. The output of the

February 1983

comparator 1C2 goes to enable the
cathodes of all the L.e.d.s in that particular
bar. Thus the circuit works as follows.

The counter IC4 starts at 0000 and so
pin 3 of the decoder IC3 is high thus enabl-
ing the led.(s) on that line. As all the
counter’s outputs are low the DAC’s out-
put will also be low, i.e. OV. If the input
signal is above OV then the output of the
comparator IC2 will be high and enable
the le.d. column so that the bottom one
will light. Then the counter advances to
0001.

The second l.e.d. is enabled by IC3 and
a voltage about half a volt above OV
appears at the comparator. Again if the in-
put level exceeds this the Le.d. column is
enabled, and as only the second l.e.d. has a
positive anode, it lights. The counter ad-
vances and the cycle repeats. Naturally, if
the input level does not exceed the DAC
output then the l.e.d. column is not enabled
and nothing lights. As all this occurs at
high speed, the effect is a steady bar of
light, its height being propcrtional to the
input level, the l.e.d.s having 0-5V incre-
ments.

If more than one column of le.d.s is re-
quired, then you only need to duplicate
ICI, IC2, TR! and l.e.d.s. as the counter,
decoder, TR2 to TR11, and the DAC are
common to all channels.

The simple circuit shown will however

1C3

z/'///;
| 1€9= 4081
)

Fig. 2

suffer from a varying of lLe.d. brightness,
depending on the number lit, if the basic
circuit is extended beyond one or two bars.
This effect may be counteracted by us-
ing an AND gate for cach l.e.d. as shown
in the second diagram. Although more ex-
pensive, it does solve the problem of
brightness variation and still works out
cheaper than a driver using several
LM3914 bargraph driver i.c.s.
G. Durant,
Selby.
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Ultimum
QUIPUILELF

THIS month's ULTIMUM daughter board is a Universal
PROM programmer designed to allow you to program
the 2K, 4K and 8K range of single-rail EPROMS. It comple-
ments the RAM/ROM card which will take the 2K or 4K
EPROMS (2716, 2732/2532) as well as providing the
capability to program the 28 pin 2764. With this, and next
months card {a ROM emulator), most of the facilities re-
quired to develop microprocessor systems become available.

FEATURES

Several facilities are incorporated to make the PROM
programmer reliable and safe to use. A 24 pin header has
been provided to allow you to change from one PROM type
to another without having to alter messy links. A current
limited 5 volt supply is available to prevent damage to your
PROMS in the event that they are inserted upside down. All
the necessary switching is provided on the programming
lines to make verifying etc. straightforward. To keep the
software to an absolute minimum, hardware is included to
provide the 50 msec pulse needed for correct programming,
with software monitoring capability. All the decoding is
provided to make sure that the PROM programmer uses the
minimum address space.

CIRCUIT DESCRIPTION

The heart of the PROM programmer is an 8255 parallel
interface (1.C.1). This provides 24 lines of input/output in the
form of three, eight bit ports. The 8255 is addressed by a
decoding system which ensures that only 16 bits of address
space are used. The 8255 may be mapped to any 16 byte
boundary throughout the ‘processors 64K address space.
This decoding is achieved with IC's 4,5,6 and 7. IC's 5, 6,
and 7 are magnitude comparators {(74LS85) which are
‘ANDed’ together to select the 8255 when the ‘processor
address corresponds to the value set up on switches 1 to 12.
By linking the link 1 to ASO (see Fig. 1) it is also possible to
de-select the board altogether leaving more space for
memory when the programmer is not in use. The 8255 CS
line also feeds back to the enable line on the motherboard.
This decoding arrangement allows you to put the PROM
Programmer into any slot without changing links. IC3 (Fig.
1) is a monostable that provides a 50 msec pulse need to
program the PROMs. Negative and positive going pulses are
available to suit the appropriate PROM.

The 8255 is reset on power-up by a timing circuit com-
prising one half of the monostable (IC3) and a CR time cons-
tant. This reset will make all the lines of the 8255 inputs
which are the ‘safe’ state for PROMS. The 25 volit switching
is achieved using a level shifter of two transistors. Because

56

Interface 7.4

certain PROMs must have Vpp clamped to 5 volts and
others to O volts, the Vpp output {collector of Q,) goes to the
header {SK 1) so this may be wired for each PROM type.

A total of 24 lines is plenty for 2K/4K PROMS, but the
2764 needs extra lines. These are provided by IC9, an eight
bit latch, which can be set up by the 8255. Having provided
this, we decided that it would simplify the necessary
software enormously to dedicate it to address lines. This has
the result of providing theoretical capability for half-megabit
EPROMS (275127?)

Device IC8 is a 100 mA regulator which may be connec-
ted to the PROM Vcc. This will limit the current supply to the
PROM in the event that it is inadvertently inserted the wrong
way around. Sensing circuitry allows detection of this condi-
tion by software and also turns off the high address drivers.
IC2 is the zero-insertion force socket which takes the PROM
to be programmed. This may be a 24 or a 28 pin socket. If
you are not programming 2764 PROMS, we suggest you
use a 24 pin socket, as the extra pins will not be used, and a
misplaced PROM could be damaged.

ASSEMBLY

Start with the i.c. sockets, then the discrete components.
Take care to distinguish between the two transistors, and
note their orientation. Refer to the component layout (Fig.
4.2). {C8 is a three pin package which doesn’t appreciate
being inserted backwards.

Insert all i.c.’s {IC2 and the header will be inserted later).
IC1 is a static sensitive device and should be inserted last.
This is not a very dense board, but one should always check
for solder blobs and shorts before applying power.

SETTING UP

Table 1 shows how to set up the various links. Choose
where the programmer wili sitin memory and set switches 1
to 12 according to this table. Link 1 should be set to ASO if
you wish to de-select the board from the 8255 on the
motherboard. For initial testing, it is simplest to wire this to
the 5 volt line.

TESTING

The 8255 should be tested for operation on each of its
lines. A simple program (Table 4.2) in BASIC can be used to
do this. Check that lines AO-A7, BO-B7, CO-C3 pulse from 1
to O with a high impedance voltmeter or the simple ‘logic
probe of Fig. 4.3. Do not insert a PROM into socket I1C2
while doing this or it will be damaged. The outputs of IC3
{pin 5 and 13) can be tested with the same program. A short
‘blip’ on your meter {or ‘logic probe’} will indicate satisfactory
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Fig. 4.1. Circuit diagram of ULTIMUM'’s Universal PROM
Programmer

HALF-MEGABIT EPROMs WELCOME!

operation. The latch (IC9) can be tested by latching data
with the line C1 which should be pulsed high then held low,
checking that the data on eight outputs (see Fig. 4.1) are
correct. This done, the setting up is complete.

WIRING FOR PROM TYPES
Table 4.3 gives the various header options for IC10. Table
3(a) shows the lines connected to this header. Each PROM
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type requires a different header. The connections in Table
4.3 make use of the current limited supply.
The correct sequence for programming any PROM is as

follows:

With the power off

1)
2)

Choose and insert the appropriate header for IC10.
Power up the board, without the PROM inserted.

This allows the 8255 and monostable to settle to
their safe state.

3)
4)
5)

Insert the PROM and program.
Remove the PROM.
Power down.

Follow this sequence, or you will run a slight risk of mis-
programming one or more locations.
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Watford Electronics
Compatibility range:
Acorn Atom
Apple Il U
LK1 IC4 to +5V {default position) Permanently mapped in Atari
to Aso May be dynamically BBC L
iif, g Commodore PET
LK2 1C4ato IC5 (default position) Memory map option ?’390”:2 T
to +5V 1/0 option upiter Ace
Oric | I
LK3 & LK4 Default position = Memory map option RML 380z
Alternative = I/O option Spectrum
Superboard M
SWITCHES Superbrain
Si A15 $100 Bus machines U
S2 Al4 UK101
Video Genie
ZXx81 M
S12 Ad
The switches set the required position in.memory, in binary.
For example, S2 set and all others open would give 4000 Daughter card range:
hex {16384 decimal) gam/card
) . om/Battery backup Ram card
Table 4.1. The link options EPROM programmer card
Romulator card
PROBE )
B X ak7 -———— Floppy disc controller card
el 1 K
286} 25 . Printer and general port car
' & :,‘w Analogue 1/0 card
Sound card
EEEEE 1220 Y, Speech card
Al s er ekl ' Terminal card
172 12 P d
» rocessor car
Prototyping card
Fig. 4.3 (right). A simple
logic probe circuit S
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Resistors

R12

Capacitors
C1
C2
C3
C4,C5,C7

COMPONENTS ...

47k
10k (2 off)
2k2 (2 off)
22k
4k7
3k3

Al resistors W 5% unless otherwise specified

15n

1n

470n 5%

100n (3 off)

2n2

100p/16V

100n disc ceramic (8 off}

Transistors and Diodes

Integrated Circuits

IC1 8255

1C2 PROM to be programmed

IC3 7418123

IC4 74LS13

1C5-1C7 741585 (3 off)

IC8 78LO5

1C9 74LS363

IC10,1C11 8x4k7 s.i.l. resistor pack (2 off)

Miscellaneous

SK1 24-pin socket for header

24/28 pin z.i.f. socket for PROM

D..l. switches 8 x s.p.s.t. (2 off}

Printed circuit board WEO3 PRG

PL1 2 x 32 ‘A+C’ DIN Euro Plug {Right-angled p
24 pin d.i.l. personality header

14 pin d.i.\. socket

16 pin d.i.l. socket {4 off)

20 pin d.i.l. socket

40 pin d.i.l. socket

Constructors’ Note
Kits for all parts of the ULTIMUM system
are (or will be) available from Watford

ins)

D1, D2 0A91 (2 off) Electronics, 33 Cardiff Road, Watford,
TR1,TR3 BC214L (2 off) Herts WD1 8ED. Send SAE for price list of
TR2 BC184L boards now available. ,
N
10 P = programming port address
20 POKEP + 3,136
30 POKEP, 85:POKEP + 1,85:POKEP + 2,85 .
Table 4.2. 8255 check BASIC
40 POKEP,85170:POKEP + 1, 170:POKEP + 2,176 e A
50 GOTO30
3. d ti
2716 2732 2532 2764 2764 2564 (Texas) I::’:g,%a s G
- I ___(Hitachi) {Mostek)
Vpp TIE +5V GND +bV +5V GND +5V B
18 | PGM | PGM/CS | A1l GND PGM/CS | A11 ]
|20 | OE 1 Veo | PGM/CS | OE Vpp PGM/CS NOTE: For machines like
| 21 | Vep | At1 Vpp A1 i A2 Superbrain, where the whole
24 +5 Lim +5 Lim = — of the address space is taken
25 - I PGM‘ e ; GND. up by RAM, by changing
%g —L . % \*/5 Lim +5 Lim —:/’%!QL"" Links 2-4 the Programmer
s ! | VDDE — b
28 _][_ T T A2 A1Z 1 GND v /0 mappad
I OE PGM PGM OE PGM PGM
Low for Hold low Hold fow Low for Hold low Hold low
| read. for read. for read. read. for read. for read. Table 4.3(a). Header con-
I High for High for T
pgm. pgm.
High for
pdn )
Vpp Tie 1 24 +5
pin 18 2 23 +5 Lim.
AO-A7 O/P DO-D7 20 3 22 GND
BO-B7 o/p AO-A7 21 4 21 Vpp
(BO)-(B7) o/P AB8-A15 24 5 20 OE
co o/pP mono fire 25 6 19 Q7
C1 o/p latch fire 26 7 18 Q6
Cc2 o/P Vpp Sw 27 8 17 A13
c3 o/P OE 28 9 16 A12
c4 /P uncommitted c5 10 15 Al
Cc5 \/P uncommitted ca 1 14 PGM
o] i/P Vce sense PGM/CS 12 13 PGM
c7 \/P PGM sense
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Table 4.4. Simple program for 2732 PROMs 168 IFN > 4995 THEN 3¢¢ ; finished ?

16 P — programming port 17 L=L +1 ; increment low address
address 184 IF L <256 THEN 116

2§ Q = RAM start 199 H=H + 1:L=¢ ; increment high address

204 GOTO 119
300 POKEP + 3,4
310 PRINT “DONE”

3¢ POKEP + 3,155 ; set all 1/P, mode #
44 A =PEEK (P +2) ; read port C
56 IF ((A< 128) AND (A > 63)); bit 6 set, chip in backwards

; programming power off

OR (A > 191) THEN 46¢ 320 STOP
6§ POKEP, ¢ :POKEP + 1, 400 PRINT “EPROM
#:POKEP + 2,6 INSERTED
76 POKEP + 3,136 ; set high C I/P, reset O/P, INCORRECTLY”
mode ¢ 410 END

8 L=6,H=9g,N=¢ ; counters; addr high & low,
data locations
3 programming power on

; initialise high address

PROGRAMMING PROMS

The programs to program PROMSs can be of many levels
of sophistication. Table 4.4 is a simple program for 2732
PROMs (the most commonly used), which illustrates the
general principle. You could design programs to cater for all
PROMs (possibly menu driven) checking for correct inser-
tion, and making sure they are blank before programming.
The board is supplied with data on the 8255, so that more
sophisticated programs may be produced.

9¢ POKEP + 3,5
164 POKEP + 3,
3:POKEP + 3,2
114 POKEP, PEEK (Q + N)
12¢ POKEP + 1, L
13¢ POKEP + 3,
1:POKEP + 3,48
14¢ IF PEEK (P + 3) > 127
THEN 14¢
15 N=N+1

; load data

; load low address

; trigger program pulse
3 wait until end

NEXT MONTH: ROM Emulator card.

PE SPECIAL CASSETTES OFFER

yV/ICHROMIUM DIOXIDE
NEVVY’ AuDIO CASSETTES

CHROME C60 & C90

; increment count

Easy to build projects for everyone

ELEARS IS

f ¥

QOur Sister Publication

FERRIC C90 AUDIO

AUDIO

CRO2 C60 CASSETTES

90p each (minimum of 5); 80p each
{minimum of 25)

CRO2 C90 CASSETTES

115p each {minimum of 5); 105p each
(minimum of 25)

C90LH CASSETTES
56p each (minimum of 5); 53p each
{minimum of 25).

PRICES INCLUDE VAT AND
POSTAGE.

Over the last couple of years PE offers arranged with Videotone have proved highly suc-
cessful and we have now been able to arrange special prices (only available to PE readers) on
these high quality tapes.

These European-made tapes are excellent value and we are pleased to offer them to
readers. They are covered by a money back guarantee {return within 21 days for refund). Not
only are the tapes of high quality but the cassettes are of screw together construction and the
case labels have space for notes on the recordings.

Send valid coupon to:
Videotone Ltd., 98 Crofton Park Road, Crofton Park, London SE4.

Please send me . CRO2 C60 Audio cassettes at ..... . p each {90p for 5 to 24, —]
I 80p for 25 or more; including VAT and postage).

Please send me .. CRO2 C90 Audio cassettes at

105p for 25 or more; including VAT and postage).

i
| !
| & Pleasesend me ...... C90LH Audio tapes at p each. (56p for 5 to 24, 53p for l
| & 25 or more; including VAT & postage.} I

-
| : 1 enclose cheque/PO for £ . e e NOL |
| E DN B ITIC] s gy e rra ot o e KRR 1% ok s e g g a3 3 i eenereWt e SR hscmchoer s gt PP g nemm - B v - o PR |
I E AAATESS, daheif e 18855 1 -iosh i e s 8 it - £ ot o o s e = 3 oo |
L |
R e ot e e g g s L st . o el A Al VY an ATl M L1 1
| B o o |
I Coupon valid for posting before 11 February ‘83 I

{or one month later for overseas readers).

Everyday Electronics
features the following projects in
the February issue.

BIKE ALARM

Make your Bike “"HOT™ with this
low-cost alarm for motorcycle or
push-bike, For a small outlay you
could save yourself pounds!

COMPUTING
EPROM PROGRAMMER —
EPROMs for ACORN ATOM.

ZX81 SPEED COMPUTING
SYSTEM

Use your 81 and Ultrasonics for
velocity measurement experi-
ments under laboratory
conditions—a SEDAC project.

Also
SPEECH PROCESSOR
Increase the "Talk Power” of
your PA or communications
system.

INTRODUCING
ELECTRONICS—5
Radio Receivers:
a.m. radio.

Beginner’s

k ON SALE JANUARY 21

_J
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VIO 2% "o

Quality plus value  #°*CORAL
-always | “"‘:;‘"yif‘;‘;‘;z;‘::s:;Iﬁ:miii::: EXCEPTIONAL

VALUE AT ONLY £24.95

“The legendary

“MINIMAX" .
— the small Seoum Hi-Fi rep- )
speaker produc- resents EXCELLENT

ing ‘‘Large QUALITY AT A

REALISTIC PRICE!
The range offers a
choice of amplifiers,
tuner/amplifier, tuner,
and the excellent
SC4200 stereo cas-

L ]
sette recorder.
IMAX 2 THE SCIENCE OF AUDIQ

speaker’’ sounds.
Peak handling
100 watts.

ONLY £74.95

E\N TPROVED

i 5, 3

oUm

------------
WIDEOTONE 98 CROFTON PARK ROAD, Post to: Videotone, Crofton Park Road, London SE4.

LONDON SE4. l NAME I
Tel: 01-690 8511, etx. 32.

VIDEOTONE — For full range of foudspeakers, in-car, C.B.,
Video, audio & video cassettes, etc. Write for full details.

l ADDRESS l

Send for our free brochure and
details of outlets in the U.K.

L------------J

The 2001 sweeps the board
atonly £110+*

Get all the waveforms you need -1 Hz to -1 MHz in five
overlapping ranges: stable, low-distortion sine waves,
fast rise/fall-time square waves, high linearity
triangle waves — even a separate TTL square
wave output. Plus high- and low-level

main outputs.

An applied DC Voltage at the Sweep input
can shift the 2001's frequency: or sweep

up to 100: 1 with an AC signal.

A pushbutton activates the DC Offset control,
which shifts the output waveform up

or down on command.

For value for money the 2001 sweeps the rest off the board.
For immediate action — The GS.C. 24 hour, 5 day a week service

- Tel: (0799) 21682 and give us your Access, American Express, Barclaycard
) ) number and your order will be in the post immediately or just clip out the coupon.
*price excluding P&P and 15% VAT Goods despatched within 48 hours.

GLOBAL SPECIALTIES CORPORATION r-GIo:ﬂ S_pem;:es?)rporauon {UK) Limited Dept. 5H -]

H
Umt 1, Shire Hall industrial Estate, Saffron Walden, Essex CB11 3AQ
Model 2001 Sweepable | £129.95 {inc. pap ' Qnty | For FREE catalogue I
Function Generator | and 15% VAT) | Reqa. t tick box I

G.S.C. (UK)) Limited, Dept. SHH Na’“e- Aodress

Unit 1, Shire Hill Industrial Estate, | enclose PO/Cheque for €. of debit my
Saffron Walden, Essex CB11 3AQ Barclaycard/Access/American Express No exp date

Tel: Saffron Walden (0799) 21682 Telex: 817477 - e SE S S O EE e I SR SN N e S .
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MIDWICH COMPUTER COMPANY LIMITED

FAST EX-STOCK DELIVERY OF MICROCOMPUTER COMPONENTS AT UNBEATABLE PRICES

MEMORIES 4116 150ns 088
MIDWICH NOW APPOINTED OFFICIAL ACORN e T s 1162000 0TS DATABOOKS
BBC MICRO DEALER SPEC|AI. 200rs pso | 4118150ns 138 @ MEMORIES DATA
2708 450ns 279 4164 200ns TL 308 FLDPPY DISC DRIVES 2114 0.50
e i OFFERS ™ SR NECSIW ] | Senudar SAZ00 Sroe Ureasey 12208 | 2708 110
- . . " ] 4 d
Disc drive and interface kits 2716 350ns 280 ack s sceg M63ral 100
g 280ACPU Lol (+sv 350 | 9516250ns .38 2732 140
for BBC Micro oz 1% EEYCM BlGPtsons ass f.— | &% 080
now in stock. RN . 2 T s e e o e G
BBC Microcomputer Upgrades 2732 4500 200 §5’§§ :gfﬁ ’,:: # SPECIAL LOW §§ s:i S,';T':"‘"‘ low | ﬂéf ™ ',’:
*Hemory Upgrade (BBC1) 18.00 253245005 200 EEETTIT T PRICES FOR ¥ 012 | oo o Gon Wk | 4164 NEC 100
*Privter & User VO kn (BBC2) 7.60 2764 4500 0.08 QUANTITIES w 38 0.12 8 2 25 4816 090
*£.0rsc inlertace inc DOS (BBC3) T0.00 40 012 14 9 20 35 | 556 1.10
* Analogue input kit (BBC4) 8.70 Device Price Device Prica | Device Price | 47 027 w8 3 38
*Sena 1/0 & RGB kil (BBCS 725 oR FRAILY AY5-1013 200 | 4023 015 | a7 034 | (3 13 33 52 | 180 FAMLY DATA
*Expanson tus & lube kit (BBCS 595 20CPU 205 | AY5-3600 705 | 402 031 | 48 045 | 5 14 35 80 80 CPU 080
*Printes cable € Aﬂm plug ZR0ACPU 345 | 0PB304 450 | 4025 0.18 49 060 2 17 4 70 Z80CTC 0.80
{not assembled (BBC21) 1200 | ZOOCF 284 | MC1488 055 | 4026 120 | 51 014 | 5% 19 42 10 ZB0ADART 0,80
“User port connector & Cable (BBC2 200 ZBOACTC 205 | MC14B9 055 | 4027 023 | 54 014 [ 28 25 54 80 ZBOADMA 1.10
Analogue mput phut 8 cover (BRCA4| 225 ZBOADART 570 | MC3446 205 | 4028 048 | 55 615 | 40 28 81 Z80PI0 080
*$ pn DIN phg for senafiet (BBC11Y 060 ZB0ADMA 1195 | MC3a8A 425 | 4031 1% |73 018 ZB0ASIO 200
G pn DIN pug far RGB nt (BBC109} 0.80 | 780PI0 275 MC3480 795 | 4033 184 74 0.18 01 JUMPERS l MK3886 6.75
*7 0 DIN phg for cassett (BBC141 080 Z80APIO 295 | ‘MC3487 295 | 4034 190 |75 019 | Singie snded 24"
+Connector for bus & cable (BBC66) 350 TB0ASIO0 1199 | MC1aant 894 | 4035 04 | 76 017 | 11 PN 1.40 8500 FAMILY DATA
*Single drsc arve (100K) (BBC31) 23043 ZB0ASIO-! 1180 | MC18412 799 | 4040 04 | 78 024 | 16PN 180 6502 180
*Dual drsc anves (BBC32) 35000 B0ASI0-2 1189 | RO3-2513L 599 | 4041 or? | B3 034 | 240N 235 6520 085
Tgiotextifenerin (200K (BBC711 i34 1100 | RO32513U 698 | 4042 tas | 8 047 | 0w T 2,60
Prestel recenes (8B072) 9000 | L8864 1447 | 64 445 | 4043 069 | 86 0.15 6532 110
*Games Paddes (per par) (BBCA M3 | Z80BCPU Tis | 4702 745 | 4042 084 % 028 Oouble Ended 6"
* Prices on these rlers are Ikety 1o change please contact sales office | 780BCTC 75 | 7660 258 | 4045 180 | 91 0.80 190 8080 FAMILY Dl'll
tefore orgerng 7808510 Tis | LF3%eN 556 | 4046 084 | 03 | 16PN 285 | gogsA
As some rlems are on extended delwery hom Acom please check | 7B0pSI0-0 2382 VOLTAGE 4047 049 | 93 025 | 24PN 310 8251 Ly
availabibty before ordering slems marked:* 0BSI0) 2382 REFERENCES :g:g 054 | 95 040 | 0PN 485 8255 100
- — 024 | 10 -

ACORNSOFT FOR THE BBC MICROCOMPUTER Dossod y D8 Ni%y o | oo sl R o || TurmdE 1z DATA CONVENTERS
Graphs & charts on the BBC Mucro 1AC122) 1.50 6800 299 IN4583 245V 1.08 | 4051 044 13 0.20 16 PIN 215 ZM?S 071
Graphs & Charts Cassette (AC123) 750 6802 349 | INRet025249v 180 | 4052 058 | 114 022 | 24 PIN 325 m™a27 075

igetvax manipuiation pk (AC124) 8.65 6803C 12.10 INRed 040 410V 1180 | 4053 0T 122 0.35 40 PIN 510 INA28 075
BBC Micro (AC1254 750 | 6809 gas | INRl062617V 180 | 4034 084 | 123 035 | poupie Ended 18" 32 075
Forth pack (AC126 1485 6810 192 | INRet100196v 256 | 4055 oM | 125 024 | jgpy 205 733 075
s 750 | gg21 120 | ovmCHIPS 505D 058 | 126 025 | 5 piy 225 i I ]
i« 1485 | 6540 395 | ZNASOE 781 | 4069 088 | 132 039 | 2 piN 340 UPD 7002 075
2 865 | 645 875 | msokm 1735 | 4066 0z | 136 023 | 4gpN 525
= 065 e (5 4068 021 | 138 021 | WISC. SUPPORT
865 LINEARS 406% 015 | 139 029 CHIPS DATA
2 6880 107 | | M301AN 0.25 ZERO INSERTION

e Z 865 | c8ar 080 | (WOBN ase | 3070 9. taxifijis 070 | FoRce SOCKETS AT L2
N 7 58488 an | (wiiN o | sont 014 | 148 088 | o sgs | Av31210 050
@ EPROM PROGRAMMER FOR BBC MICROCOMPUTER 5875 582 | M319N 214 :gg g:g :51 039 | SpN 740 :;gt‘!g}g :g
ms 2016, 2716, 2532. 2732 Incusiry Slands 6843 1299 | (M324N 030 | 407 el s o | e 880 | ayskm 325
EPAOMS ) o) | e 9% | 401 045 | 15 034 . AYS-2376 325
+ No external power supply required 68821 229 Lxg%g" 045 4077 025 | 157 025 3:‘%‘3 0P8304 0.85

# Phugs straight nio expanson socke 68810 200 | (war@ewn 004 | 40 S T 92 | MALEMALE tons | 8800 FAMILY OATA
# Easy 1o use + Includes all Software requred | 68840 410 | wa74C 084 | o005 620 | 162 035 (36" CABLE) 6800 450
68850 288 | |M74BBPIN) 0.8 | 4og¢ 084 - MALE-FEMALE 10.13 6802 260
EPROM Programmer 1Kin 4995 | G500 FAMILY LM725CN 320 163 034 | Ca6-CABLE) 5803C 1.00
EPROM PROGRAMMER | Assembled) 5795 | cono £V e et :ggg gg; 164 038 |\ ESENDED 583 | 0809 150
6520 299 | 7505 039 | 4502 085 |t B a0 g
ACORN & BBC MICRO DS3691N 450 6522 3.19 1812 039 4507 038 73 084 FEMALE S g2s | 6821 150

COMPONENTS 0S8BLS120N 450 | 6532 595 | 7816 039 | 4508 120 | 17 045 Ended (16" 6840 200

2114 Low Power 20 way Rt Ange 6080 FAMILY 7805 620 | 4510 04s | 175 oM | CABLE 6645 200

200rs 080 IDC Heacet 245 | gogsa 440 | 78112 020 | 4511 om | 181 0.90 6850 1.0
4516/4816 100ns 225 26 way Right Angle 8212 155 | 8L15 020 | 4512 0.49 190 0 & 68488 1.50
6522 319 DC Header 324 | g216 080 | 7905 055 | 4514 Lia | 191 044 10C CONNECTORS UHF MODULATORS
7418244 059 34 way Rgnt Angle 8251A 319 | 7912 055 | 4515 L4 | 192 0.44 SHROUGED HEAQERS DATA
7415245 088 IDC Header 380 | gzs5A 295 | 7915 055 | 4516 054 | 193 D44 (WITH EJECTORS) UMT1T1 0.40
81L597 090 15 way Rignt Angle BUFFERS | M309K 009 | 4518 039 | 194 0.34 (Rugnt Angie PCB MG} | UM1233 0.40
0p8304 450 bkl 350 | 811595 090 | (M317K 320 | 4519 028 | 1% 034 | 10PN 088 FLOPPY DISC
i — 8I1L597 000 | (M323K 495 | 4520 049 | 19 045 | 14PN 122 CONTROLLERS OATA
GAMES PADOLES FOR BBC MICRO. ORASON 32, 811598 090 | LM338K S75 | 4521 108 | 197 045 6 PIN 134 01771 2.80
2X81*, AND SPECTRUM® EX-STOCK 8T26A 120 | UWF MOOULATORS 4522 124 | 221 054 20PN 148 FO179x 3%
*Requires controke {see beiow) 81284 120 | emHZuUMII1Y) 370 | 4526 089 | 240 0S5 | 26PN 178 WD2143 1.00
8195 135 | gMHZUMI233) 440 | 4527 084 | 241 085 | 32PN 208 WD1691 110
81974 135 | cpysTas 4528 080 | 242 084 | 40 PN 232 WD Kis 510
8! 145 | juz 200 | 4932 089 | 243 084 50 PIN 270 )
DATA cnuvmms 1008MHZ 200 454; g-g: §4; 0'2 60 PIN 120 :ulffs Sulz:olf
NS 454 5 4 o
726 ;oo ;Eg%m""zz % 4553 2844 | 7 040 | 10C Sockets inc 36 MC1488 090
N7 590 | 3636aMH; 285 | 4595 050 | 248 040 | Ribbon Cable MC1489 090
7N428 475 | amHz a5 | 455 050 | 249 088 | oem TR0 MC3446 060
N9 210 | smiz 145 | 385 o | 261 029 | 4oy e MC3448A 090
INA32 1300 | guwz 170 Ne Other devices 253 030 16 PIN 210 MC3480 220
INA33 2590 | 96BOAMHZ 185 available 257 0.4 20 PIN 248 MC3487 088
NS 440 . T74LS SERIES 258 035 | 5% mn 526 MC14411 085
07002 A | EMOS 4000561 00 010 | 259 057 | % pn 3% | ro32s13x 080
st ey 729 | SEMES 01 o1 | 21 195 | 0N o
Nae8 546 | 4001 010 | 02 011 | 266 018 | 5o pin ces | DYMCHIPS 0TS
o R S T B I L -
: i Znaa 5683 |
X81. Spectrur. Oragon 32 O Ea o GTeE 4007 815 | 05 011 | 283 030 Linear Conros
Games Pacde Controler or 2X81 and Spectnum all 4008 080 | 08 on | 2% 0sr | & Cre a0
4009 M | 09 o | 293 0.40 YIDED MONITOAS Voitage Reguiators
* Very High Speed Operation Possivie 821 3750 | 4pip 030 | 10 an | 365 020 | WEC GREEN SCREEN 450
* Plugs into 2XB1/Spectrum Expansion Bus ;g: ;;} xg 4011 on | 1 013 | 366 029 Tei Saies MOS/Memory 3958
Gt o e B mR @ M w e m am ) iR et
Pacttie Controier Kit 1ags | FD1795 LTS | 4014 074 | 12 029 |31 050 deal TIL Sth Eddion
Ass 10.95 FD1797 .78 | 4015 049 012 | 374 084
wor b e R &8 gtz | | 313 o 4 & CP INDUSTRIAL LRy
Prease spectty 281 ar when orgen : 401 0. 21 012 | 378 0.45 450
- ! iy — WISC SUPPORT 4013 087 | 22 013 ggs 0.85 :PNJM Programmaery N
CHIPS 401 o4l | 26 012 6 034 Erasers 1 POCKET GUIDES
NEW CATALOGUE NOW AVAILABLE Aigis 2 | a0 049 | 27 01z | 3 84 | Epor0  sasp0 | TMlisEdten 350
1 95 | 4021 060 | 28 012 04 PA000 545.00 Linear & Intertace
Please send 0.25 + SAE 38010 Se8 | 4022 085 | % 012 | 629 21 [ e 7850 l 2
L 4 4
. ' 24 Hour Telephone order service for credit card holders. All prices exclude VAT and carriage (0.45). Official orders from
educational and governmental establishments, and public companies accepted Credit accounts available tc others (subject to
status). All orders despatched on day of recelpt. Out of stock items will 1o||ow on automatically at our discretion or a refund will be
given if requested
NO SURCHARGE FOR CREDIT CARD ORDERS

MIDWICH COMPUTER COMPANY LIMITED

DEPT PE, RICKINGHALL HOUSE, RICKINGHALL, SUFFOLK IP22 1HH
TELEPHONE (0379) DISS 898751
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by K. Lenton-Smith

ONOSUKE Matsushita was born in

1894 in a small village 35 miles south
of Osaka, the commercial capital of Japan.
The English translation of his name is
“Lucky man under the pine tree” and in-
deed he spent his childhood under a matsu
(Japanese pine).

He was apprenticed to a bicycle
merchant in Osaka at the age of ten, bicy-
cles being an exotic rarity in Japan at the
time. After seeing a tramcar for the first
time, he was convinced that the electric
industry had a bright future and in 1910
joined the Osaka Electric Light Company.

By 1918 he had become the youngest
inspector on the payroll and decided to set
up in business on his own. With his wife
and brother in law, he manufactured a
device he had patented: this was an Edison
screw, adaptor designed to fit a light socket.

Matsushita built his first office and fac-
tory in 1922, extended his sales operations
and had by now 50 employees. Bicycle
lamps, heaters and radios were among the
products made in the decade that followed.

Matsushita Electric Industrial Co. came
into being in 1935 with a capital of 10M
Yen and nine subsidiary companies. The
group’s products were mainly domestic
appliances, including experimental TV
receivers made in 1938.

Seeing the conditions prevailing in post-
war Japan, the company’s founder set him-
self the task of re-vitalising his country: his
slogan was “P.H.P."—Peace and Hap-
piness through Prosperity. In 1951
Konosuke Matsushita visited the USA
and Europe and on his return urged all em-
ployees to work together to build the com-
pany on international lines.

An exchange of technical expertise was
arranged with Philips of the Netherlands in
1952, and Matsushita Electronics Corpora-
tion was established to produce a wide
range of electronic components. These in-
cluded semiconductors and electronic
tubes.

PANASONIC

The concern continued to expand and in
1959 opened its first overseas venture,
Matsushita Electric Corporation of America,
which sold its products under the brand
name of Panasonic. 1961 saw the first
overseas manufacturing concern
established—the National Thai Company.

Ten years tater, Matsushita Electric stock
was offered on Wall Street and was in-
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stantly oversubscribed; six further leading
markets were listing its stock two years
later.

Konosuke Matsushita left the company's
Chair in 1973. He had centainly lived up to
his name as "The Lucky Man . . . but also
proved himself as both a patriot and hard-
working man of vision. Outside Japan he
will best be remembered by the thousands
of products with brand names of National,
Panasonic, Quasar and Technics.

With an excellent reputation for sound
reproduction equipment and as a compo-
nent manufacturer—especially of complex
integrated circuits—entry into the elec-
tronic music field was almost a natural
progression.

In 1980 | attended the launching of a
new series of organs, when the trade was
introduced to the “U" organs, and told that
Technics’ engineers had been back to the
drawing board and had completely re-
designed the range of instruments. Among
the new features at that time was the
Program Chord Computer, a “first” for
Technics, which allowed the SX-U60 to be
programmed to remember 100 chords of
eight basic types.

Technics have continued to update the
series, the latest model being an improve-
ment on the SX-U90, namely the SX-U90P.

SX-U90P

This de luxe instrument has a space-age
appearance, its console being finished in
silver-grey and mounted on columns. It is
priced at £5999.99 (in case you can't
afford £60001) and, aithough described as
portable, is supplied with a pair of silver-
grey extension speaker cabinets and was
probably designed for professional use.

For practicing, two 10W speakers are
built in to each side of the console: these
are indispensible in' judging expression
when using remote cabinets. Two 4-octave
manuals and their control buttons and tabs
are housed between the monitor’s speakers
under the metallic hooding of the console.
Below are 13 pedals and the expression
control.

The various buttons and tabs are colour
coded and many of them illuminated.
Although | do not favour consoles that look
like a pin-ball machine, | must admit that
the complexity of modern instruments is
such that the performer needs all the help
the manufacturer can offer in finding things
quickly, especially when reading music at

the same time. The controls are fitted
above the upper manual and on the cheeks,
and laid out logically.

The Orchestra Conductor section has 12
illuminated buttons which allow the player
to select various departments: these are
Tab Voices, Orchestral Presets, Percussion,
Solo Synth., Organ, String Ensembte and
Vocal Ensemble which, apart from Orches-
tral Presets, are available on both manuals.

Tab Voices cover the organ tones. These
include the complete range of Flutes
{equivalent to those found on drawbar
organs), Brass, Oboe and String on the Up-
per Manual, whilst the Lower Manual has
Flutes 8', 4', 2' and 1’ with Diapason,
Horn, Cello and String. Pedal Tabs include
those for Bass Guitar and String Bass.

Two types of synthesizer are employed.
Upper Orchestral presets allow polyphonic
playing, where there are eight effects to
choose between. Solo Synthesizer presets
allow single note melodies on either
manual, and there are some odd effects
here, such as Cosmic Fuzz, or Whistle and
Synthe Chopper!

FEATURES

One of the outstanding features of the
SX-U90P is the Rhythm Unit. It has a
stereo output and can also be programmed
to suit the user. Its information is based on
pulse coded modulation and it produces the
recorded sounds of actual instruments and
is thus considerably lifelike. In non-
programmed mode there is a choice be-
tween 12 patterns, each with a variation,
and it will produce intros. and fill-ins. It can
be made to trigger an accompaniment of
piano, banjo or guitar.

Percussion can be applied to the Upper
Manual at 5-1/3', 4', 2-2/3' and 2’ pitches
and there are also Upper/Lower Percussive
Presets—Piano, Harpsicord, Vibraphone
etc. Harmonic Couplers can be used from
either manual and there is also the intrigu-
ing Upper Click control: this applies the
very same effect that many engineers have
burned midnight oil trying to eliminate and
was largely responsible for the original
success of the Hammond with jazz
organists|

Celeste may be applied selectively to
sections of the organ and the Voice Setting
Computer allows the player to store four
favourite voice combinations in memory for
six weeks if the instrument is unused.

Although probably best suited to club or
studio work, Technics have not forgotten
the beginner's aids. Auto Play Chord (one-
finger, fingered and memory) and Program
Chord Computer still are featured, the latter
remembering two 50-chord programs
which can be edited if mistakes occur.
Walking Bass can be applied to the pedals
and Arpeggios played on Harp or Strings.

In all, the SX-U90P is an exciting and
complex instrument which shouid be seen
to be appreciated as it is impossible to
cover all its many features here.

The siticon chip has been a boon to Mat-
sushita and its contemporaries—and if we
still had to rely on valves the organ would
need a complete room to house what the
SX-U90P encompasses!
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miCRO FROMFT

The hardware and software exchange point for PE computer projects

UK101 SINGLE KEY BASIC
The UKO2 Monitor ROM is a vast improve-
ment over the original UKO1 ROM but it
leaves the computer still lacking the ability
to produce complete BASIC words by
pressing just one or two keys. A short
program to remedy this is given below and
can be used with either monitor by chang-
ing the first line of the program to the ap-
propriate input routine address ($FFBA for
UKO1, $FBAC for UKO2). Unfortunately
when used with the UK02 Monitor, the
Editor is completely disabled when the
program is running, but this may be over-
come as follows—
1) Enter the program using the m/c
monitor.
2) Reset, enter Cold Start and then type in
the following BASIC lines,

1 POKE 536,64:POKE 537,2:END
2 POKE 536,172: POKE 537,251:END

To activate the Single Key Basic, type
RUN. Before calling the Editor type RUN 2
and then edit in the normal way, after
which RUN may be used to return to Single
Key Basic. Reset W can be used instead of
RUN 2 although this will of course clear the
screen. The POKEs given in line 1 above are
also used to activate the program when
used with the UKO1 monitor.

BASIC words are called by using CTRL
plus another key as listed below. It was
considered unnecessary to include words of
three letters or less as it is almost as fast to
type these out in full. However these are
presented for completeness along with
some other infrequently used words
together with the OFFSET and may be in-
cluded if required by adding them to the
table.

With regard to the Table, pressing CTRL
and another key gives the ASCIl value of
that key plus #8CO. Thus the required
value for the KEYBD column in the Table

can be easily calculated; e.g. CTRL 4 gives
34+C0O=F4 (Hex.). The following keys can-
not be used; M, SPACE, SHIFT, (also E and
L for UKO2 Monitor). It is essential to end
the Table with a 00 Byte.

Once the Machine Code has been en-
tered, a BASIC loader may be produced us-
ing the mfc to BASIC converter given in
P.E.July 1981.

PROGRAM LISTING
0240 20BAFF ISR  SFFBA
0243  BAFE STY SFE
0245  85FF STA  $FF
0247 AOFF LDY #SFF
0249 C8 INY
024A B97DO2  LDA $027D,Y
024D  F029 BEQ  $0278
024F C8 INY
0250 CSFF CMP SFF
0252 DOF5 BNE  $0249
0254 B97D02  LDA $027D,Y
0257 A8 TAY
0258 E046 CPX 4346
025A BOI8 BCS  $0274
025C B984A0  LDA  $A084,Y
025F 48 PHA
0260 297F AND 4S7F
0262 9513 STA  $13.X
0264 E8 INX
0265 20E5A8 ISR  SASES
0268 C8 INY
0269 68 PLA
026A  10EC BPL  $0258
026C C9A4 CMP  #$A4
026E D004 BNE  $0274
0270  A928 LDA #8$28
0272 D006 BNE $027A
0274  A900 LDA 4820
0276  F002 BEQ $027A
0278  ASFF LDA S$FF
027A A4FE LDY SFE
027C 60 RTS

TABLE KEYBD' OFF

SET
027D 03 CC CTRLC CHR¥(
027F 04 0A CTRLD DATA
0281 OF 2D CTRLO GOSUB
0283 07 ID CTRLG GOTO
0285 09 OE CTRLI INPUT
0287 06 DO CTRLF LEFT$(
0289 Fl 61 CTRL | LIST
028B F2 DB CTRL2 MID$(
028D OE 06 CTRL N NEXT
028F 10 BB CTRLP PEEK
0291 OB 54 CTRLK POKE
0293 12 16 CTRLR READ
0295 CD 32 CTRLCR RETURN
0297 08 D5 CTRLH RIGHT¥
0299 13 80 CTRL S STEP
029B F3 C2 CTRL3 STR¥
029D 01 6D CTRLA TAB(
029F 14 79 CTRLT THEN
02A1 00 END OF TABLE

OTHER BASIC WORDS WITH OFFSET VALUE

ABS 97 NEW 6A
AND 89 NOT D
ASC C9 NULL 41
ATN B8 POS A0
CLEAR 65 REM 38
CONT 5D RESTORE 26
Ccos AF  RND A6
DEF 51 RUN 21
DIM 13 SAVE 4D
END 00 SGN 91
EXP AC SIN B2
FOR 03 SPC( 75
FRE 9D SQR A3
INT 94 STOP 3B
LEN BF TAN BS
LOAD 49 USR 9A
LOG A9 VAL Cé6
WAIT 45

NOTE: Many of the three letter words require
brackets which the single key basic
program will not supply, the excep-
tion being SPC.

L.J. Dolman,
Norwich.

WORKSPACE MOVE
Sir—You may be interested in the following
for Microprompt.

In Compukit 101 or Superboard BASIC,
the ability to reserve a block of RAM for
machine-code routines by givng a number
in response to MEMORY SIZE? or POKEing
133 and 134 is useful if the routines are
written to reside at the top of RAM. It is,
however, often desirable to use a machine-
code program at the same time as BASIC,
which resides in low memory. For example,
an extended monitor {mine runs from @280
to @D5Q). It is possible by means of a cou-
ple of POKEs to move BASIC's workspace
from@30Q to XXOQ—wherever you want it.
To move it to nn@Qhex, the command is:

POKE 122,nn:POKE nn*256,0:NEW

having put nn into decimal. The POKE 122
changes the main base pointer. The second
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POKE is essential to prevent BASIC
crashing. The “new” command changes all
BASIC's vectors to the appropriate new
positions. So to reserve memory up to QFFF
hex, giving free space from 9222 to OFFF
hex, use

POKE 122,16:POKE 16*256,8:NEW

Once set, reset has no effect on the vec-
tors, so the memory stays in the new con-
figuration until BASIC is Cold-started again.

Michael Punnett,
Swanley,
Kent.

UPDATE!

Sir — The program “Text String Search”
published in PE Oct. ‘82 Microprompt was
originally written by myself for the Synmon

monitor. Since then, Newmon has become
the standard and because of different usage
of zero page and low memory, the program
as published will not function properly with
this monitor. Points to note for conversion
are:

1. The first free byte in Newmon is
$0228 and not $0222 and the program
needs relocating to this new start address.

2. References to $EQ to $E5 must be
changed to other zero page locations.
Some of the later bytes from the input buf-
fer ($13 to $5A) can probably be used in-
stead.

3. References to other zero page bytes
and Basic routines $A000 onwards still ap-
ply and do not need changing.

Peter Beckett
Blackpool
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PIXEL GRAPHICS

Sir—With a desire to improve the
graphics capability of the UK 101 | set out
to design a system that was cheap, simple,
and gave higher resolution.

| decided not to use any more than the
1K of video RAM already on the UK 101.
This limited the resolution to 64 x 96, 32 x
192, 128 x 48 or some other such com-
bination. The system [ intended to use was
one where each point is represented by a
bit in the video memory.

However there are two methods of per-
forming this. One is a true method, whilst
the other only appears to perform the func-
tion.

The second method is to “switch off the
main character generator and “switch on”
an alternative character generator. In this
second character generator an alternative
character set is held with the characters
arranged in such a way so that it appears
that each bit represents a point. Using this
method a second character generator must
be programmed as well as having the aux-
iliary chips (i.e. address decoding etc.) and
despite the ever decreasing price of 2716
EPROM'’s, this is still a costly process.

The first method is both cheaper and in-
formation from the RAM is used directly,
giving a resolution of 60 rows by 96
columns with one line of text at the bottom.
This can be used for scores for games etc.
Having this line of text is why the resolution
is slightly lowered.

As shown in Fig. 2, what was a character
position is now eight pixel positions with bit
O representing the top left point etc. A one
in this bit position will produce a white
square in this location. By means of the
machine code subroutines given, each point
in the 60 by 96 array of points may be set,
reset or examined.

The circuit itself is quite simple and can
be divided into three separate parts. Firstly
the address decoding 1's and O's are
decoded using NAND and NOR gates with
the result that the output of the 4-input
NAND gate is low only if address 61823

lower input to 7402a is O, then the data on
DO is held in the latch and produced on the
output. This is ORed with the data from the
VDU address decoding and so turns the
Character Generator on (requires a one to
turn it on) if either the latch has been
latched to one or the bottom line of the
VDU is being displayed. The pixel logic is
automatically turned off when the Charac-
ter Generator is on and vice versa.

The pixel logic itself is very simple. IC1 is

a dual 1 of 4 data selector. Depending on
C9 and C10 (which normally are address
inputs to the CHR GEN) either VDO and
VD4 or VD1 and VD5 or VD2 and VD6 etc.
are produced on the outputs. This in effect
divides the normal character position into 8
blocks as required. IC2 is to isolate IC1
from the Shift Register inputs and prevents
the Shift Register inputs being connected
to each other as would otherwise happen.
C. M. Taggart, St. Albans

Watford Electronics® new 4K monitor
WEMON uses the top 4K of memory
(including address F17F). Those who have
this ROM should use the alternative address
coding shown in Fig. 1.

To turn the pixel graphics on: POKE
61823,0 (or POKE 58239.0 when 4K monitor
is present).

To turn the pixel graphics off: POKE
61823,1 (or POKE 58239.1 when 4K monitor
is present).

Since the first address in the screen memory
that can be seen on the TV varies with the ver
sion of UK 101. the routines work as follows:

Horizontal position of pixel point is
POKE into address 226.

Vertical position of pixel point is POKEd
into address 227.

X=USR(X) should then be performed.

To set a pixel point on the screen :POKE
11.150:POKE 12.31. The pixel point’s posi-
tion should be then put into addresses 226 and
227. Point 0.0 is the top left hand corner.

E.g.to set point 64.31:

POKE 61823.0 to turn the pixels on.

POKE 11.150:POKE 2.3 to use set
routine.

POKE 226.64: POKE 227.31: X=USR(X)
The pixel’s position is specified and this point
is set 1.c. made white.

To reset a point. i.e. make it black. this
routine should be used with POKE 11,158 in-
stead of POKE 11.150.

To find out whether a point is black or
white POKE 1 1.168 and after the routine has
been used address 228 will be zero if the point
is black and non-zero if it is white. When the
routimes have been loaded 8082 should be
answered to MEMORY SIZE?

All these addresses are for an 8K UK I01.
For a 4K machine the routines should be put
into memory from OF96 to OFFF. The set,
reset. and examine routines should be used as
before except that POKE 12,15 must precede
the X=USR(X) instead of POKE 12.31. Also
addresses OF98,0FA0,0FAA,OFES,OFFE
should be OF rather than IF. Finally 3986
should be answered to MEMORY SIZE?
rather than 8082.

{F17F Hex) is present on the address bus. X A
The four AND gates decode the top four ad- el . [ B | mre
dress lines so that the character generator UG B : e = ]
is switched back on if the bottom line of the i - e orr | o
VDU RAM is accessed. Vb TR o] sz | or snier . 4‘
The second part of the circuit is simply a ‘:‘;‘_—r e | REGISTER ——T
hold-follow latch constructed so that if the 5 vo:: T 58 R R
3 M TALS244/18 to shift regis- [ 1
_: . ’ N BTN P ‘]
1 F] 1% "9 L_L e
(A12) A9 VA9 5 Fig. 2. Each original
A0 ,_Do_ 1 10 cHaracrer  Character position is
) - S(EP:.IECJ LINE GENERATOR divided .into its eight
m:l> Fi ) pixel points
ig. 1. Circuit diagram.
e — The addresses in |FA6 E2 60 20 BO IF 31 E2 85
A brackets may be sub- IFAE E4 60 A5 E2 4A A8 0A 85
A6 = stituted to change the [IFB6 E4 AS E2 38 E5 E4 48 AS
O 1 pixel switch from F17Fto !FBE E3 4A 4A AAOA OA 85 E4
s e - E37F {FC6 AS E3 38 E5 E4 48 A9 00
AY p—
A2 [_‘7‘” A Hex dump of the machine code sub- :Egg ?;50 5[25 Qg ‘?00 ?g 553 Eg g5A
A3 routines which may be called from eu‘her IEDE E2 90 02 E6 E3 4C DS IF
(.\gpm_ﬁ bl machine code or BASIC using IFE6 68 85 E4 68 FO 07 A9 04
M——J7030  (puase 5 CLOCK LNE) X=USR(X). IFEE I8 65 E4 85 E4 A9 01 E6
A4 1F96 20 BO IF !l E2 91 E2 60 IFF6 E4 C6 E4 FO 04 0A 4C F7
A15 IF9E 20 BO IF 49 FF 31 E2 91 IFFE IF 60
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COMPRESS

Sir—Using a BASIC program to produce
DATA statements for the storage of
machine code, for example, will result in
DATA statements containing a large num-
ber of spaces. Consequently there will be a
wastage of precious memory and the time
to load the program from tape is con-
siderably increased. This COMPRESS
program will remove these spaces (spaces
between quotes are unaffected).

The program takes up 157 bytes and is
stored in the free space above the BASIC
storage area. The program contains no
Monitor subroutine calls and is therefore
compatible with all Compukit monitors.

To use the program: load and run it, then
NEW it. Load or write the program to be
compressed, press Reset, M .0228G,
CLEAR. CLEAR is necessary to reset all the
program pointers.

You will be surprised at the amount of
space wasted in what may look like a com-
pact program/!

Noel Caffrey,
Dublin.

ASSEMBLY LISTING

BASIC LISTING

5 REM COMPRESS

6 REM NOEL CAFFREY JAN 1982

10 FORI=552T0709:READD:POKEI, D: NEXT
12000 DATA169,3,133,26,133,124,169,1,133,25,133
12010 DATA123,165,123,133,22,165,124,133,23,160,0
12020 DATA177,25,208,18,200,177,25,208,13,145,123
12030 DATA136,145,123,162,2,32,187,2,76,0,0

12040 DATA162,2,32,176,2,32,187,2,160,0,177

12050 DATA25,145,123,200,177,25,145,123,32,176,2
12060 DATA32,187,2,162,1,160,0,177,25,201,32
12070 DATA240,31,201,34,208,18,145,123,32,176,2
12080 DATA32,187,2,177,25,201,34,240,4,201,0
12090 DATA208,238,201,0,240,11,145,123,32,187,2
12100 DATA32,176,2,76,113,2,145,123,32,176,2
12110 DATA32,187,2,165,123,145,22,165,124,200,145
12120 DATA22,76,52,2,138,24,101,25,133,25,144
12130 DATA2,230,26,96,138,24,101,123,133,123,144
12140 DATA2,230,124,96

OK

;set up start addresses
;and program pointers.

0277 €922 CMP £322 ;quotes?
0279 DOI12 BNE  $028D
027B  917B STA ($7B), Y

027D 20B002 JSR $02B0
0280 20BB02 JSR $02BB

;yes, then copy to end
;of line, or end of quotes.

0228  A903 LDA  £303
022A 851A STA S$IA
022C  857C STA $7C
022E  A90! LDA  £301
0230 8519 STA 819
0232 857B STA $7B
0234 AS7B LDA $7B
0236 8516 STA  $16
0238 ASTC LDA $7C
023A 8517 STA  $17
023C  A000 LDY £300
023E  BI119 LDA ($19),Y
0240 DOI12 BNE  $0254
0242 C8 INY

0243  BI119 LDA ($19),Y
0245 DOOD BNE  $0254
0247 917B STA ($7B),Y
0249 88 DEY

024A 917B STA ($7B),Y
024C  A202 LDX £302
024E  20BB02 JSR  $02BB
0251  4C0000 JMP  $0000
0254  A202 LDX £802
0256  20B002 JSR  $02B0
0259  20BB02 JSR  $02BB
025C  A000 LDY  £800
025E  BI119 LDA ($19),Y
0260 917B STA ($7B),Y
0262 C8 INY

0263 BI19 LDA (319),Y
0265 917B STA ($7B),Y
0267  20B002 JSR  $02BO
026A 20BB02 JSR  $02BB
026D A201 LDX £801
026F  A000 LDY  £300
0271 BII9 LDA ($19),Y
0273 €920 CMP  £520
0275 FOIF BEQ  $0296
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;store new start address
;for the current line.

;check for end of program.

;store end of program
;mark.

sincrement end of program
;address.

Jump to WARM START.
;increment pointers.

;store line number.

;move to start of text.

;space?
;yes, then skip.

0283 BI119 LDA ($19),Y

0285 (€922 CMP  £322

0287 F004 BEQ $028D

0289 C900 CMP  £300

0288 DOEE BNE $027B

028D C900 CMP  £300 send of line?

028F FO0OB BEQ $029C

0291 917B STA ($7B), Y ;store character.

0293  20BB02 ISR $02BB

0296  20B002 JSR $02B0

0299 4C7102 IMP 30271 ;back to start of loop.
029C 917B STA ($7B), Y ;store end of line mark.
029E  20B002 ISR $02B0

02A1 20BB02 JSR $02BB

02A4 AS7B LDA $7B ;store new link address.
02A6 9116 STA ($16),Y

02A8 A57C LDA $7C

02AA C8 INY

02AB 9116 STA ($16), Y

02AD 4C3402 JMP 30234

02B0 8A TXA ;subroutine to increment
02B1 18 CLC ;pointers to old program.
02B2 6519 ADC $19

02B4 8519 STA $19

02B6 9002 BCC $02BA

02B8 E61A INC SIA

02BA 60 RTS

02BB 8A TXA ;subroutine to increment
02BC 18 CLC spointers to new program.
02BD 657B ADC $7B

02BF 857B STA $7B

02C1 9002 BCC $02Cs

02C3 E67C INC $7C Noel Caffrey,
02C5 60 RTS Dublin.
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SERVICE TRADING CO——:

WHY PAY MORE?

MULTI RANGE METER. TYSQ MF18A ac. d.c.
volts 10 = 50, 250, 500, 1000. Ma 0-5. 0--10,
0-100. Sensitivity 2000V. 24 range, diameter
133 by 93 46mm including test leads. Price
£7.00 plus 75p P. & P.{£8.91 inc. VAT & P).

METERS (New) —90 mm DIAMETER

00V,
D.C. Amp 1’5‘/98 65C5, 5A, 0-10A, 0-50A, 0-100A.
Rivmen '£3.66 P,

types os, + & P. 75p (t5 00 inc. VA’
50A. 0-100A. D.C. price £6.00 + 78p. P. & P. (£7. 7g).n2f°\7A5rP'

HEAVY DUTY SOLENOID, mi. by
Magnetic Devices. 240V. A.C. ‘Intermit-
tent operal-on Approx 20 Ib. pull at
1.25 in. Ex-equip. Tested. Price: £7.50
P.& P_£1.50.{€10.35 incl. VAT). R&T. -

240V AC SOLENOID. Approx: 10ib pull. 10% rafing.
80x33x26mm. Price €1.95 + P. & P. 54p (£2.79 incl.
L]

-

Size
AT &

12V D.C. SOLENOID. Price: £1.65 + P. & P. 40p. (£2.36 incl.
VAT). N.MS.

WESTOOL SERIES D6 Model A3 24V. D.C. Price £1.65 + 50p
p. & p. (Total Incl. VAT £2.43)

WESTOOL SERIES D4 Model A 24V. D.C. Price £1.10 4- 30
p. & p. {Total incl. VAT £1.61).

AG/GT 24V. 0.C. 70 ohm Coil Solenoid. Push or Pull. Ad|uslable
travel 1o 3/16 in. Flued with_mounting brackets and spark
suppvessov Size: 100 x 65 x 25 mm. Pnce 3tor £3.16P. &
50p. {min 3 off.) (£4.. 20 incl. VAT). N.M

MINIATURE SOLENOID FLUID VALVE
12V D.C. 15 ohm coil normally closed. Stainless
steel body with variable flow adjuster §* B.S.T.
inlet and outlet.
ht: 130 g

Size: 58x27 x25mm. Wel
Price: £2.60 + 35p. P. & P. (Total Incl VAT £3.39).

230V A.C. SOLENOID OPERATED FLUID

VALVE. Media: Air. Gas, 7 psi. Water 5 psi. 3/8" Inlet/outlet.
Forged brass body. Normally closed. Manuf. b Durance Asco.
Price: £5.50 + £1.00 p. & p. (Totat incl. VAT — £7..

SOLID STATE EHT UNIT
Input 230V ac. Fully isolated output 10mm spark. Approx.
15Kv. Built in 10 sec. Timer. Easnr modified for 20 sec, 30
sec, 10 a continuous operation.
Designed for boiler ignition. Dozens of uses in the field of
physics and electronics, eg. supplying neon or argon tubes
ete.
Size: Length 155mm. width 88mm, height 50mm. Weight
530 grammes, Pnce £5.00 + 75 pence post & packm !
Total inc. VAT £8.61

VARIABLE VOLTAGE TRANSFORMERS

INPUT 230/240V a.c. 50/60 OUTPUT 0-260V
200 watt (1 amp inc, a.c. voltmenter £15.00
0.6 KVA {2} amp MAX) £19.00

1 KVA {6 amp MAX)

2 KVA(10 amp MAX) £41.00

3KVA {16 amp MAX £49.00

6 KVA {25 amp MAX £79.00

10 KVA (50 amp MAX £174.00

15 KVA (75 amp MAX £270.00
3-PHASE VARIABLE VOLTAGE
TRANSFORMERS

Dual input 200-249V, or 380-415V. Star connected.

3KVA 5 amp per phase max, 13.40

6KVA 10 amp pes phase max. £170.10 Cag-\a] ‘?r p:‘c’l;lng
10KVA 16 amp per phase max. £345.45 8

LT TRANSFORMERS

Phone for enquiries or send sae for leaflet.

SNIPS OF THE MONTH

National R. Relay 12V. D.C. high speed 1 ¢/o. 1 amp contacts.
Magnetically shielded. 1 pitch. Price: £1.25 post paid (£1.44
incl. VAT).

Omron Type M. 24V. A.C. 4 ¢/o. h.d. Price: 80p post paid (92p
incl. VAT). Base 2Cp post paid {23p incl. VAT).

220/240V. Primary; secondary 24V @ 4A. L.T. Transformer, fully
shrouded. Price: £4.50 + €1 p. & p. (€6.38 incl. VAT).

NDUSTRI AL §TROBE KIT
bath Industrial ai

when assemblad produces a variable speed 1 10 approx.

70 flash per second. tight output apg:rou. 0.5 joules

Price. Iaess cae £27.00 + £2.00 P. & P. {total incl. VAT

£33.36)

Super Hy-Light Strobe suitable disco, theatrical use
otc. {approx. 16 joules). Price £40.

P. & P. £2.00 (£48.31 inci. VAT).

Sultable cases for either type £11.00 P. & P. £2.00
{€14.95 incl. VAT). Super Hy Light Strobe Kit, details on
receipt of f sae.

XENON FLASHGUN TUBES
Range available from stock. S.A.E. for details.

ULTRA VIOLET BLACK LIGHT

FLUORESCENT TUBES

4ft. 40 Watt £8.70 incl. VAT £10.00 (callers onl¥)
2ft. 20 Watt £6.20P & P Cl .25 (£8.57 incl. VA
{For use in stan bi-pin ﬁm g

12in. 8 Want £3. 45p (£3.97 incl. VAT).

9in. 6 Wart £2.50P. !- P 45p (£3.39 incl. VAT).

6in. 4 Watt £2.50 P. & P. 45p (£3.39 incl. VAT).

Complete ballas( unit for either 67, 9" or 12" tube 230V AC of
£5.50 P. & P. 550 (£6.96 incl. VAT). Also available for 12V DC
op £5.50 P. & P.55p {£6.96 incl. VAT).

BLACK LIGHT BULBS
Self Mercury U.V. 175W Bulbs,

A.E.G. CONTACTOR

Type LS6/L11. Coil 240V 50 Rs. Contacts -~ 3 make: 600V:
20amp. 1 break: 600V: 20amp. Price: £5.75 P. & P. 75p. (C7 47
incl. VAT). M.S.

AMF CONTACTOR

%JO‘V AC coil 2 ¢/o 25amp contacts £5.50 P. & P. 75p total
ARROW-HART MAINS CONTACTOR
Cat. No. 130A30. Coil 250V or 500V. AC Contacts 3 make 50
amp up to 600V. AC 20 hp at 440V. 3 phase. 50 Hz. Price:
£7.75 + p&p £1.00 (toal incl. VAT £10.06

SMITH BLOWER

Type FFB. 1706. Small. quiet, smooth running. 240V. AC.
operallon Qutput aperture 45x40mm. Overall size
P. & P. £1.00

35x165mm. Flange mounting. Price: £4.75.
(t6 81 Incl. VAT). Other types available. S.A.E. for details. N.M.S.

¥

MICRO SWITCHES

Sub. Min. Honeywaell Lever m/s type 3115m 906ft.
10 for £3.50 post pald {£4.03 Incl. VAT). These V3
types.

Button type 10 for £3.00 (£3.45 incl. VAT).

Short Lever type 16amp. rating {Crouzet) 10 for
£4.00 {€£4.60 incl VAT).

Long Lever 10 amp C.0. 10 for £4.50 (£5.18 incl. VAT).
Cherry ES1 Rotary action low torque microswitch 5 amp contact
£3.50. {£8.03 incl. VAT). N.M.S.
D.P. C/O lever m/switch m:?. by Cherry Co. USA. Precious metal
low reslstance contacts. 10 for £3.00 P. & P. 50p. (£4.02 Incl.
VAT). {min. order 10). NMS.

A.C. Wkg. TUBULAR CAPACITORS.

Fraction of makers price. Motor start etc.

1.5 mfd. 440V A 2

2mid. 250VA. 726 5mid 400vAC  £1.80
2mid,  450V.A 92p o A 172
§‘,,,;L‘"’ 22%‘,\‘%_ ,:,958 75mid 200VAC.  £1.20
4.1 mid. 440vAC.  f£1.20 '5mfid. 440VAC.  €3.00

up to 2.5 mfd. 25p. 3 mfd. to 20 mid. 50p. All plus VAT
SPECIAL DISCOUNT FOR BULK ORDERS M.S.

24 volt. D.C. BLOWER UNIT

Preclsnon 24 volt. D.C. 0-8 amp Blower that works well on 12V
04 amg .C. Producing 30 cu. ft. min at normal air pressure.
£4.50 P. & P. 75p. {Incl. VAT £6.04). N.

INSULATION TESTERS NEW/ -
Test to I.E.E. Spec. Augged metal construction
suitable for bench or field work constant speed
clutch Size L 8in W 4in H 6in weight 6lb. 500V,
00mohm. £49.00 + £2.00 p&p (lolal mcl
VAT £58.65). 1000V 1000My., €55 P. & P.
£2.00. (£65.55 incl. VAT). S.A.E. for leaflet.

-
Yet another outstanding offer.

IMFD 600V Dubilier wire ended capacitors, 10 for
l“l 5(5)? & P. 50p. {£2.30 Incl. VAT). {Min. 1

All Mail Orders Callers
Ample Parking Space
Showroom open Mon-Fri.
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avaiiable for either B.C. or E.S. fitting. Price
mcl p&p & VAT £11.75
O0W U.V. lamp snd baHasl complete. Price

t3800 + £3.50 p&e {total incl. VAT
£47.73). 400 Want U. lamp only, price
£14.00 + £2.00 p&p (total incl. VAT

£18.40).
Black Light U.V. tubes from 6in to 4ft from
stock. Foolscap s..e. for details.

L S A SRR I I

EPROM ERASURE!

Why waste money? Build your own EPROM ERASURE
001 the fraction of the price of a made-up Unit.
;)Iete Kit of parts less case to include 12" 8 watt
253 Angst Tube, Ballast Unit, Ran of bi-pin leads,
Neon Indicator, Safety Microswitch, on/off Switch, and
Circuit. LESS CASE. Price: £13.60 + 76p P&P (Total
nc. VAT £16.50).
WARNING: Tube used in this circult is highly
dangemus 1o the eyes. Unit MUST be fitted in suitable

**it*********tt*

Superior Quality Precision Made
NEW POWERRHEOSTATS

embedded
assembly.

* Kk hk kK

»
»
»
»
»
»
*

New ceramic construction,
winding heavy dlnv brush
continuously ra'
25 WATT 5,1025/50/100/250/500/“0/

1.5k(). £3.10 P. & P. 30p. (£3.91 incl. VAT}]

50 WATT 250() £5.50 P. P. 50p {£6.90 incl. VAT).

100 WATT  1/5/10/25/50/ 100/250/500/1k0/l 5k()/2.5k0/
3.5kQ £7.25 P. & P. 75p (£9.14 incl. VAT).

Black, Silver, Skirted knob calibrated in Nos. 1-9 1}in. dia
brass bush. Ideal for above Rheostats 24p each + VA’

R E LA I s write In your enquiries.

230/240Vv A.C. 3 c/o. 11 pin base. Sealied 5 amp contacts
£1.35 plus P. & P. JOD (f‘l 90 incl. VAT).
KMKI Relay. 230V. A C. 1 ¢/o open type 10 amp contact, mf.
by “Keyswitch” 80p P. & P. 25p £1.21 Incl. VAT). 5 for £3.78
postpand {£4.32 incl. VAT).

V A.C. Sealed 3 dc 10a. 11-pin. £1.50 + 26p P. & P.
(C2.01 incl. VAT).
24V D.C. Sealed 3 ¢/o. 7a. 11-pin. £1.35 - 30p P. & P. (£1.90
incl. VAT).

24V D.C. 2 c/o. 7 am|
P.30p {£1.84 incl. VA

Wide range of AC and DC relays
available from stock. Phone or

contacts. Sealed, octal base. £1.30P. &
).

Srpm 240V A.C." Mf. by Carter. €6.05 +
£700 A &b (€817 nar AT, 6.
?4rpm Mator approx. 30 Ib. in. 110V A.C. 4

complete with Transformer for 240V A.C.
£10.20 « £1.50 P. & P. [total incl. VAT
£13.48),

T1rpm WY¥NSCALE motor approx. IOIb |nch.

A.C. suppli=d with auto transformer 240

A C. operation, £9.75 P. & P £1. 50 (t1z 94 |ncl VATJ N

.:0 rpm. 230/240V. ac 50Ib in. mf. PARVALUX.
Price £17.05 P. & P. £2.00 (£19.056 incl. VAT). N.M.S

42 R.P.M, 110 A.C. 50hz. 100Ib Incl. reversible will operate on
230 A.C, Speed remains at 42 R.P.M, but torque reduces by 50%.
Price €£18.15 P. & P. £2.50 {£23.76 incl. VAT) N.M.S.
TRANSFQRMER 240V A.C. operations £15.07.

38.3 rpm GEARED MOTOR, torque

35 Ib. in ruversible. 115V A.C., inc. start
capacitor. Price: £11.55 £2.00 p&p
ﬂolal incl. VAT £15.38)

Suitable Transformer 230V A.C. operation,
Price: £7.15 « 60p p&p (total incl. VAT £8.80)

N.M.S.

| N.E.C. GEARED MOTOR. 152 rpm 200 Ib. In. 230V A.C.
| 50 Hz. Ratio 9.2 1o 1. Non reverse. Incl. capacitors. Fvacﬂon
of maken’s price: £41.25 + Carr. $ VAT N.M.;

200 rpm. $5Ibs. in. 115V, 50kH.

Price: £18.15 P. & P. £2.00 (€23, 18Incl VAT). N.M.S
Suitable Transformer for 230/240V

Price: £6.80 P. & P, £1.50 (£9. 32 mc' VATL.N.M.S

230/24JV A.C. SYNCHRONOUS GEARED
MOTORS

Yrpm, 2 m, 12rpm. 6 revs. per day. 12 revs. per day.
Any :Jpe'mesz.ao Op p. & p. (€5.40 incl. VAT)

120 rpm GEARED MOTOR. 1/10 hp approx. 15 ib.in. 230V

A.C. Cont. Rating. Non-reversible. Size 150mm +90mm +85mm

spindle 8mm dia 30mm long. Complete with capacitor and

ralay for m.ax. load starting. Offered at mere fraction of mirs. price
.90 inc. total €12.53.

Brand new CASSETTE TYPE MOTORS
oV. 71V. Price: 3 for £2.00 + 50p p. & p. (Total

S
AT - £2.88]

24V. D.C. GEARED MOTOR

24V. D.C. 200 rpm 10ibs/ins. continuously rated geared Motor
mifg. by either Parvalux or Carter. Easily removed from chassis
containing 9x24V. D.C. Solenocids. microswitches, friction
clutch, precision gearing etc. etc. Ex-equipment London
Tva?)spon Ticket Printer. Price: £8.00 P. & P. £2.00 (£11.50 Incl
VA

3 ty|
incl

230V e.c. FAN ASSEMBLY

Powertul continuously rated a.c. motor complste with 5
blade 6in. Price €4.50 P. & P. 75p (£6.04 Incl. VAT).

SUB-MINIATURE PRECISION BUILT
R

GEARED MOTO
3-9v. D.. operation, speed 2-6 R.P.M.
Current  consumption _incredibly only
2-5 M.A, Ratio 1670-1. Torque agpmx 2lbs
inch plus. Motor German,

Swiss.

Size: L. 4& mm. Dia. 16 mm.
Shaft L. 5 mm. Shaft Dia. 2 mm.
Price £8.50 inc. P. & P

(Total inc VAT £9.78)

THOMAS SINGLE DIAPHRAGM
COMPRESSOR
Max. 20 psi 1} C.F.M. approx. 100 voits A.C. Price £16 + £2

p&p. Totwal £20.70 inc. VAT or Total £28.45 1o inciude

transformer for 230/240 volt A.C.

BLOVJERNACUUM PUMP. 3 phase A.C.
Motor. 220/250V or 380/440V. 1,425rpm. § h.p. cont. Direct
coupled ¥ William Allday Alcosa carbon vane blower/vacuum
%;mp 019 cfm 8 hg. Price: £22.00 + £4.00 p&p (total incl. VAT

VEEDER ROOT PRE-SET COUNTER

Type MGN636. 3 ﬁtr; countdown any number from 999 to 001.
230V A.C. 2 Wheel setting. Changeover Microswitch to inform
external clrcuitry on completion of countdown. Size: Width
85mm. Ht. 65mm. Dpth. 70mm. Price £4.00 + 75p P. & P.
(Total inci. VAT £5.46)

SANGAMO WESTON TIME SWITCH
Type $251 200/250V. a.c. 2 on/2 off every 24 hours. 20 amps
contacts with override switch dia. 4 x 3 price £9.50 P. & P.
€1.50 (£12.65 Incl. VAT). Also available with
Solav dial. R. & T.

Type S288 1 on, or 1 timed ¢/0 every 24
hours, day omitting device. Price: £11.00 +
£1.00p. & (t1388mcl VAT] NMS
Type SIBB. As above, plus 36-hours spring
reserve, Less erspex cover. Price: £13.00
€£1.00p. & p. (8)6 10 incl. VAT). NMS

VENNER TIME SWITCH

ERD Time switch 200/250V a.c. 30 amp contact
2 orv2 uff every 24 hrs. at any manuall pre-set
time. 36 hour prin?' Reserve_and day omittin,
devnce Bulll to highest Electricti Boav

VERY SPECIAL OFFER 0-12v DC. 2 make contacts. NEW. 3
for £1.75 + 25p P. & P.{£2.30 inc. VAT).

D.C. Relays: Saaled 12V 1 ¢/o 7 amp octal base £1.00 P, & P,
30p {€1.50 incl. VAT). Sealed 12V 3 ¢/o 7 amp 11-pin £1.35 P.
& P. 30p {£1.90 incl. VAT). 24V. Sealed 3 ¢/o 7 amp 11-pin

£1.35P. & P. 30p {£1.90 incl. VAT),

SERVICE TRADING C

57 BRIDGMAN ROAD, CHISWICK, LONDON W4 5BB 01-995 1560
ACCOUNT CUSTOMERS MIN. ORDER £10.00

Price £11.50 P. & l 50
(£14.9€ incl VAT. R.&T.

A.E.G. TIME SWITCH h

80amp. 2-on/off Spring Reserve Timeswitch,
Price £15 50 P. & P. £1.50 (£19.55 inc. VAT)

Goods normally despatched within 24 hrs.
N.M.S. New Manufacturers Surplus
R. & T. Reconditioned and Tested.
—Personal callers only —— Open Saturdays —
9 Little Newport Street,
London WC2H 7JJ

Phone 01-437 0576

67

R RN



ambit’s new
autumn/winter

catalogue
is

il

1

it i

|
ALL THE ‘USUAL’ BITS ?®@

(Rs, Cs, Tr’s, ICs etc)

at all good
+ ALL THE newsagents
TRICKY BITS or direct

JI

————

* TOKO COILS, INDUCTORS, LC FILTERS

+ PCM FILTERS, VHF/UHF HELICAL FILTERS

* UNELCO CAPACITORS

» PCI INTELLIGENT LCD MODULES

* TOKO SWITCHES : F SERIES/R7000 SERIES

* ALPS POTENTIOMETERS AND

KEYSWITCHES

* TOYO-TSUSHO COAX RELAYS FOR TX/RX [{

*» CRYSTAL FILTERS, CERAMIC FILTERS

* WELLER SOLDERING IRONS

* COOPER TOOLS

*» TEST EQUIPMENT

* BOOKS, MANUFACTURERS’' HANDBOOKS

*+ HARDWARE, CASES, PANELWARE, ETC.

* MODULES, R&EW KITS

* RF POWER DEVICES

J

—— ORDERS SUBMITTED USING STOCKCODES —
= DESPATCHED WITHIN 8 WORKING HOURS — :“

* PHONE ORDER SERVICE — (NO MACHINES!)

PLEASE NOTE OUR NEW PHONE SYSTEM AUTOMATICALLY STACKS CALLS
IN ORDER OF ARRIVAL SO PLEASE WAIT II' NOT ANSWERIFD IMMEIIATELY

8 AM — 7PM MON — SAT
0277 230909

» COMPUTER ORDER SERVICE — ‘REWTEL’

6 PM — 9 AM 300 BAUD/RS232
(IT MAY BE 24 HRS BY THE TIME YOU READ THIS)

0277 230959

—

b.t BRENTWOOD, ESSEX
—= CM14 4SG
Qm l | INTERNATIONAL = "6 S0 650

— 200.NORTH SERVICE ROAD —

SINCLAIR COMPUTERS

UK prices are shown first. The bracketed
prices are export prices which include insured
air-malft postage to all the countries of Europe
including Norway, Sweden, Finland and
Denmark. For overseas customers outside
Europe an extra £5 posuge per item is
charged. ZX8| €43.43 (£52). ZX Printer
£52.13 (€61) ZX Spectrum 16K €152
(€£160). ZX Spectrum 48K €202 (£210). ZX
Microdrive n/a (n/a). ZX RS232 n/a (n/a). §
printer rolls £10.43 (€£16). Ram packs:— 16K
€26.04 (€28), 32K €39 (€41), 56K £49 (£51).

DRAGON 32£I173.

COMMODORE COMPUTERS
Commodore 64 £299. Vic 20 £130. Kit to
allow the use of an ordinary cassette recorder
£6. Vic 20 cassette recorder £36.50. High
resolution graphics cartridge €27.95. We
stock most accessories.

GENIE COMPUTERS

New colour Genie €173.50, 16K ram caru
€44. Light pen €15. Accessories for Gene |
and Genie 2—- EG3014 32K €189. Disc drives
single €099, dua! £€369. Double density con-
vertor €72. High resolution graphics €82.
Printer interface £36.

BBC MICROCOMPUTERS
A Model £260. B Model £347.

UKI0I AND SUPERBOARD

32 X 48 display expansion kits UKI0) £9,
Series | Superboard €£14. 32K memory expan-
sion board €£60. Cegmon £€22.50. Word pro-
cessor prog £10. Centronics interface kit £10.
Cased disc drives with DOS single €275, dou-
ble €415. Stand alone floppy disc controlier
£85.

PRINTERS

Buy any of the below and get a free interface
kit and word processor program for UK 101 or
Superboard. Epson MX80FTI £330. Epson
MX80T3 €310. Epson MXI00/3 £429.
Seikosha GPI0OA €189. OKI Microline 80
€235. OK| Microline 82A £333. OKI Microline
83A £446. OKI Microline 84 £742.

5V POWER KITS
Fully stabilized SV computer and TTL power
kits. ] .SA €7.83, 3A €12.17, 6A €20.87.

SHARP COMPUTERS

We can supply Epson MX80 and MX 100 prin-
ters to run direct from the MZ80K (i/o box
not needed) for €39 plus printer price. We
also specialize in imerfacing printers to the
MZ80K, MZB0OA and MZBOB both with and
without the i/o box.

SWANLEY ELECTRONICS
Dept. PE, 32 Goldsel Rd.,
Swanley, Kent BR8 8EZ.

Tel. Swanley (0322) 64851
Please allow 7 days for delivery.

Postage £1 on Sincloir products (UK), £3.50 on
other computers, £4.50 on printers and 50p on
other orders. Piease add VAT to ofl prices. Official
credit and overseas orders wekome.

)
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CIRCUIT MAKER

Revolution in circuit
board maker kits from
leading manufacturer

The CM100 Circuit Maker provides everything necessary to produce
ositive photograghic film masters from same-size published circuit

ayouts and to ma
other positive film masters.

Features
® Economic and simple to use.

e either single or double-sided boards from these or

® No expensive equipment required e.g. darkroom, UV box, cameras

etc.

Simple etching process.
professional quality.
shelf for chemicals.
charts provided.

masters.

when applied to the board.

Photographicexperience not needed.

Universal exposure and assembly frame custom-designed,
Ergonomically designed storage pack which includes free-standing
Step-by-step instruction manual, workbench and trouble-shooting
Special clearing process ensures excellent clear positive film

Photoresist available in non-aerosol form to eliminate 'spotting’

Mercia Electronics, Coronet House, Upper Well St., Coventry CV1 4AF.

Send for full illustrated brochure
and price details, post to:

merca

ELECTRONICS

Coronet House,
Upper Well Street
Coventry CV1 4AF
Tel: (0203) 58541
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SUPER KITS!

SETS INCL. PCBS, ELECTRONIC PARTS, INSTRUCTIONS.

MOST ALSO INCL. KNOBS, SKTS, WIRE, SOLDER, BOX. BAT-

TERIES NOT INCL. BUT MOST WILL RUN FROM 9V TO 15V DC
SUPPLIES. ALSO SEE BELOW.

AUTOWAN: Guitar-triggered wah-wsh SET 59 £14.01
BASS BOOST: Increases volume of lower octaves SET 138-B £8.87
CALL SIGN: Programmable 8-note musical call sign SET 12145 £1423
CHORUS GENERATOR: Makes a solo voice of instrument sound

like more SET162 £31.59
COMPARATOR: LED level indicator for 2 channels SET 12915 £16.70
COMPRESSOR: Limits & levels maximum signal strength SET 13318 £y
FREQUENCY DOUBLER: Raises guitar frequency by 1 octave SET %8 £11.75
FREQUENCY-GENERATOR: Multiple waveform test osc, variable .5Hz

to 470KHz SET 128 £18.44
FUNKY-WOBULO: Novelty voice modulator for funny effects SET 149 £1u79
FLANGER: Fascinating delayed-feed-back effects plus phasing SET 153 £22.49
FUZZ: Smooth distortion whilst keeping natural attack & decay SET 9 £11.68
GUITAR EFFECTS: Muitiple variation of level & fiter modulation SET 42 £15.42
GUITAR OVERDRIVE: Fuzz plus variable filter qualty SET 5 217
GWTAR SUSTAIN: Extends effective note duration SET 75 tnmn
HARMONOLA: 3-Octave organ with vanable voicing attack,

to vibrato SET 1247 £162.15
4Octave version SET 124 £184. 11
HUM CUT: Tunabie filter tor reducing low frequency nuise SET 141
JABBERVOX: Voice disguiser with clever use of reverb & tremolo SET 150
MAD-ROJ Vanable sirens, incl. pohce, gataxy machine-guns etc SET 146
METRONOME: With audible & visual beat & down-beat marking SET 143
MICROPHONE PRE-AMP: with switchable bass & treble response SET 144
MINISONIC {PE) MK2: 3-octave very versatile music synthesiser SET 38
MIXERS: Several - details in catalogue {see below)
NOISE LIMITER: reduces tape & system hiss SET 145
PHASER: with automatic & manual rate & depth controls SET 164
POWER SUPPLIES (300mA): 9v SET 130N

or preset 12 to 15v SET 130-T
REVERB: Analogue unit with varisble delay & depth controls SET 12248
RHYTHM GENERATOR: 15 switchable rhythms controlling 10

instruments SET 108F
RING MODULATOR: for i lating 2 sep sine fr SET 87
ROGER 2-GONG: 2 gongs sounded at end of transmision SET 126-LS
ROGER BLEEP: Single bleep ded at end of t i SET 12748
SCRAMBLER: Codes & decod ions authorised ch SET 17T4S
SEQUENCERS: 128-note keyboard controlled (keyboard Incl) SET 76

16-note {up to 64-bit pattern) panel controlled SET 86
SPEECH PRDCESSOR: for clearer transmission & better level control SET 1105
STDRM EFFECTS: Automatic & manual wind, rain & surf generator  SET 154
SYNTHESISER INTERFACE: allows instrument 1o trigger synth functions SET 81
TREMOLO: Deep tremolo with depth & rate controls SET 136
TREBLE BOOST: Increases volume of upper octaves SET 138-T
TONE CONTROL: bass & treble cut. gain & range {6 controis) SET 139
VIBRATO: variable rate & depth plus additional phasing SET 137
VOOALEK: Robot type voice modulator with depth & rate controls SET-155-LS
VOICE FILTER: Tunable for selected freq bandwidth & gain SET 142
VOICE-OP-FAQER: for reduction of music level during talk-over SET 30
VOICE-OP-SWITCH: with variable sensitvity & delay, 1A 2PCO relay  SET 1234S
WAHN-WAHN: with auto-trigger, manual & oscillator control SET 140
WHEEBY-JEEBY: 2 intercoupled oscillators produce variable sirens SET 151
WIND & RAIN: manual control of these two effects SET 28
WOBBLE-WAN: Oscillator controlled wah-wah for fascinating effects  SET 161

3-0ct £32.43, 4-Oct £40.68, 5-Oct £48.52
3-Oct £20.29, 4-Oct £26.50, 5-Oct £32.711
3-0ct £2327, 4-Oct £30.45, 5-0ct £37.62

KIMBER ALLEN KEYBOARDS {surely the best?):
KEYBOARO CONTACTS GJ (SPCO):
KEYBOARO CONTACTS GB (DPST):

PHONOSONICS

PHONOSONICS MAIL ORDER, OEPT PE32, 22 HIGH STREET, SIDCUP, KENT 0A14 6EH. 01-302
6184

Please use full address. Payment CWO, CHQ. PO, ACCESS, BARCLAY, or pre-arranged coection.
Prices incl. UK P&P & 15% VAT. E&QE. Despatch usually 7 days on most items. Details of parts in
above kits are stated in our comprehensive catalogue. Send SAE. {94 or bigger) for Catalogue (if
you live overseas please send £1.00 or equivl. MORE KITS ARE IN CATALOGUE.
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TOROIDAL

The toroidal transformer is now accepted as » . 2
the standard in industry, oventaking the
obsolete laminated type. Industry has been
quick to recognise the advantages toroidals }
offer in size, weight, lower radiated field and, ’
thanksto L.L.P., PRICE.
Our Iarﬁe standard range is complemented by our SPECIAL
DESIGN section which can offer a prototype service within
7DAYS together with a short lead time on quantity orders which
can be programmed to your requirements with no price penalty.
| tyer |sEReS s(coumnv'cnu et * 294 YYPES T0 CHOOSE FROM!
L[ Vot ent
| et I Y ORDEES DLSPATCHED WITHIN 1
0:30mm | 01| 949 | 166 £5 1 2 DAYS OF RECLIPT FOR SINCLE OR
Qg | 1ov2| 1212 | 12 . SMALL QUANTITY ORDERS
Reguiaton | 12013 | 15415 | 100 | cwotron |
8 el 18.18 | OB wtow Y S YEAR NO QUIBBLE CUARANTLE
0151 22022 | 068 | 00
=06 | 25425 060 1
no) Bew g 0w ! seies[seconoany| ams |
S0vA | 2:010| 646 416 et No Teist | 4BUvrec) I PRICE ]
|80x35mm ! 25001 | 949 an I
09Ky | 2:002| 12012 | 208 |'2°25;/:m :-g‘; o 3; |
A 2013 1515 166 i 1 A3
| “:‘5‘::" 21014 w18 138 ' £5-70 ‘ 22%g b:DIl 18418 625
2015| 22.22 1119 poft X Regulaton | 63015 | 2222 S11 |
20I6[ 25425 | 100 v ™% |6x016| 25425 | 450
2:017| 3030 on | 620171 30430 arn t
| 2028 10 | 045 TOTAL (8 0% 6u018] 35435 in
29| 2 62026| 40-40 | 281
S | K185 | | 6a025| aeas | 250 | Tomi2w
! 61033 50450 225
80va [300| 6.6 | 66s | [ 6x028] 10 | 200
90 = 30mm J'g:; lg"'lz [ ; ;; | 6029 220 | 102 |
1kg I . 62030 40 | 0%
Regulat I3[ 1515 266 L (]
Tow | mra | 1ae18 | 220 £6, 9,8 | 300va f72013[ 15015 [1000 |
I SR D I (M el [Tl ST (S
1 . ] b 9 2 .
| I J:ﬂl] 3030 133 ‘ T0TAL {0 9 | Reguiaton | 72016 |  25+25 | 500 £1 0.17 |
x028 g 072 6% 74017 30430 5.00
n029| 220 036 7:018] 35435 | 428 -
3030 | 240 01 i 7026 | 404 s : ag
0w ool 51 [0 2h gl A
s | |
0 | 4x N 71029 20 13
R o .
wie 502 58118 £6.90 el B[ '
| ax18 ;g-u 21 | st1 e 500 va a.ou;l 25025 | 1000
4ap1s .25 240 . 140 = 60mm | 8x01 3030 LR
7| 0.3 | 200 ,;‘::: 4x9 o[ 3503 [ 70 £1353
Q18| 35638 mn Reguiator: | An026 | 40+ 40 629
4xn28 ¢ 109 4 Bx025 | 4545 599
a9 220 | 054 8x033| 5050 500 s
{ 430 240 | 050 \ g-g;: 55‘;055 : S\: |
160va [son | 9.9 | se9 2029 |
10%40mm| Su0t2 | 12-72 | 666 | ! ol no b :
1BKY | 5xNI| 15415 $3 | |
Reguiation | Sxd14 | 1818 | 444 | £7. 91 | 625vA [9:017| 30 0 4t
8 | 5815 22+22 363 3 140 = 75mm ) 9u018 | 35435 892
6 | 25425 320 sxg 9026 | 4040 18 £1 6.1 3
[ssn7{ 30-30 266 VAT () e | Reguiaron | 9u025 | 45 - 45 694 |
5 3 5 228 ] 1074 €91 07 L) 9x033 K 625
1 50026 4030 l 200 9042 55455 468
2028 145 | 3¢ 8 |
Sxs), 220 0.72 029 220 284
L Is2%f 20 joss | |  [%o] a0 260 | |
IMPORTANT: Rsgulation —All voltages quote ars FULL LOAD. Please add regulation figurs to
secondary woftage to obtaln olf load voftage
The benefits of ILP toroidal translormers
LP toroidal transformers are orly half the weight and height of their laminated
equivalents, and are avallable with 110V. 220V or 240V primaries coded as follows
For 110V primary insert “0” in place of “X™ in type number.
For 220V primary (Europe) insert 1" in Dlace of “X" in type number
For 240V primary (UK) insert “2" in place of "X in type number.
How to order Freepost:
tse this coupon, or a separate sheet of paper, to order these products, or any
products from other ILP Elecironics advertisements. No stamp is needed if you address to
Freepost. Cheques and postal orders must be crossed and payable to ILP Electronics Ltd
Access and Barclaycard welcome. All UK orders sent within 7 days of receipt of order for
single an¢ small quantity orders
Also avaniadle ai Electrovalue, Maplin ang Terhnomatic
ILP Electronics, Graham Bell Hause, Ropes Close, Canterbury, Kent. CT2 7EP.
— — —— —

Please send
Total purchase price
I enclose ChequeD

Postal 0rdevs[:] Int. Money Omer[:]

Debit my Access/Barclaycard No
Name
Address

Signature

Posl 10 ILP Ekectronics L1d, Freepost. 2 Graham Bell House. Roper Close
Canterbury CT2 7EP. Kent. England
Telephone Sales (0227) 54778. Technical (0227) 64723: Telex 965780

. F {a division of
ZZ ILP Electronics Ltd)

N TRANSEQRVIERS.




NOTICE TO
READERS

Whilst prices of goods shown
in classified advertisements are
correct at the time of closing
for press, readers are advised to
check with the advertiser to
check both prices and
availability of goods before
ordering from non-current
issues of the magazine.

SMALL ADS

The prepaid rate for classified advertisements is 34
pence per word (minimum 12 words}, box number 60p
extra. Semi-display setting £11.20 per single column
centimetre (minimum 2-5 cms). All cheques, postal
orders g}c.;to be made payable to Practical Electronics
and crossed “Lloyds Banks Ltd"’. Treasury notes should
always be sent registered post. Advertisements,
together with remittance, chould be sent to the
Classified Advertisement Dept., Practical Electronics,
Room ZB12, IPC Magazines Limited, King's Reach
Tower, Stamford St., London, SE1 9LS. (Telephone
01-261 5846).

When replying to Classified Advertise-

ments please ensure:

{A)} That you have clearly stated your
requirements.

(B) That you have enclosed the right
remittance.

(C) That your name and address is
written in block capitals, and

(D) That vyour letter is correctly
addressed to the advertiser.

This will assist advertisers in processing

and despatching orders with the mini-

mum of delay.

[ 6802 YOUR COMPUKIT |
6802 YOUR COMPUKIT FOR SALE

You will need: (1) A 6802
{2) A processor adaptor
hour to make.

{3} My 2716 Monitor
Monitor supports: screen scrall, keyboard. memary examine and
modify, chsum load, chsum save. No basic of course. Monitor

component cost £150. Takes half an
AIRCRAFT MOUNTED 35m/m CAMERA contains precision
mirror, lens, small motor solenoid gears etc £10. 24V Ni<cad
battery contains 20-4AH cells £8. Tel: Leeds 496048 after

7.00p.m.
Costs]E20- Cheque or postal order to - =
OWEN, PRACTICAL ELECTRONICS P.CB.'s | .5mm fibreglass, drilled and
New Meadows Farm, Leugharne. Dyfed. l solder resist coated. SAVE MONEY — Boards PRINTED

| ONLY ready for own etching and drilling send S.AE. for
price list. LECTROPRINT, 17 Showell Road. Bushbury,
Wolverhampton, West Midlands. Tel. 0902 721805.

MAIDSTONE HAS (TS OWN component shop. Thyronics Con-
trol Systems, 8 Sandling Road, Maidstone. 675354

AERIALS

AERIAL BOOSTERS Trebles incoming signal, Price £7.00. SAE
ELECTRONIC MAIL ORDER LTD., Rams-

leaflets.
bottom, Lancashire BLO 9AG

RECEIVERS AND COMPONENTS

PRINTED CIRCUIT BOARDS for December & January Practical
Elearonus projects. Send for delalls to: Woods P.C.B’s, 96,
dend. Handsworth Wood, Birmingham 20.

300 SMALL COMPONENTS including Transstors, Diodes,
£2.20. 7lbs Assorted Components £5. 10ibs £6.50. 500
Capacitors £4. Forty 74 Series 1Cs on Panel £2.10. Post Paid.
List 25p Refundable. J.W.B. RADIO, 2 Bamfield Crescent,
Sale. Cheshire M33 INL.

ALL YOUR CASSETTE NEEDS. Blank cassettes C15 with case
40p each. Cassette labels in blue, white or yellow 20 for 36p.
Inlay cards in red. blue or yellow 20 for 60p. Library cases 9p
each. Postage on each complete order 45p. Stonehom Ltd., 59
ELECTRONIC COMPONENTS, MERSEYSIDE. MYCA ELEC- Mayfield Way. Barwell, Leicester LE9 8BL.

TRONICS, 2 Victoria Place, Seacombe Ferry, Wallasey, L44 —

6NR. Mail order send 50p for price list refundable off first GOVERNMENT SURPLUS Comp quip Send
order. 051-638 8647, SAE for list. AFR ELECTRONICS, School Lane Mouhon,
Northampton.

BUMPER BOX OF BITS —_— ———
COURSES

CONQUER THE CHIP ... Master modem electronics the
PRACTICAL way by SEEING and DOING in your own
home. Write for your free colour brochure now to British
National Radio & Electronic School, Dept C2, Reading,

T & J ELECTRONIC COMPONENTS. - Quality components,
competitive prices. [llustrated catalogue 45p. 98 Bumrow
Road, Chigwell, Essex.

WOWI!l We've got so many components in stock,
we can't possibly list them allll — So buy a box, in it
you'll find resistors, capacitors, displays, switches,
panels with transistors, diodes, ICs etc, coils, pots.

and so on. All modern parts - guaranteed at least
1000 items, minimum weight 10Ibs. ONLY £8.50 mc.

ELECTRONICS WORLD

1a Dews Road, Salisbury, Wilts. SP2 7SN
{Prop: Westbrough Ltd.)

VERO BOARD 0.1 PITCH 95>292mm £3.50 each, 112x177mm
£2.95 each. Prices inclusive of VAT. P&P 30p. Send cheque
or PO with order to Coxon Electronics, 47 Stecpturnpike.

Matlock, Derbyshire DE4 3DP.

Berks RG1 1BR.

SERVICE SHEETS

BELL'S TELEVISION SERVICES for service sheets on Radio, TV,
etc. £1.25 plus SAE. Colour TV Service Manuals on request.

SAE with enquiries to B.TS.,

190 Kings Road, Harrogate,

N. Yorkshire. Tel. (0423) 55885.

$.M.3 MICRO TRANSMITTER. Range 1000 yds. Picks up speech
from 25ft. Case measures 24x1§x14. Receive on ordinary
VHF/FM Radio. Only £15.00 or SAE for full specification.
P.D. ELECTRONICS, 11, Bluebell Close, Orpington, Kent.
BR6 8HS.

TURN YOUR SURPLUS capacitors, transistors, etc. into cash.
Contact COLES HARDING & CO. 103 SOUTH BRINK,
Immediate

WISBECH, CAMBS. TEL: 0945 584188.
settlement.

BOURNEMOUTH/BOSCOMBE. Electronic components
specialists for 33 years. Foresters (National Radio Supplies),
Late Holdenhurst Road. Now at 36, Ashley Road, Boscombe.

Tel. 302204. Closed Weds.

[ _BRAND NEWCOMPONENTS
Elscttolvuc Cagocltort 16V, &ZSV 50V

22 ‘& 47 100— 5ov 220—
(5ov. -10p). 11p. (4 V- -IBn) —.&)O/L‘N- A5p.
000/25V——259 1000/40V

s e bead oloctrolytk:-
.|0a3V 4-7 @ B3V 14p.
4.7/25V—16p. 10/25v, 15/|6V—\2;gp.
33/10v, 47/6v, B8/3V & 100/3v— 3%
15/25V 22/2%V, a7/10v—36p. 47/16v—80p.
Subminiature Cersmic Caps. E12 Series 100V
2% 10 pf. 1o 47 p'—-3p 58 pf. 1o 330 pf.—4p.
10% 390 to 4700 of.
Vartical Mou g Ceramic Plate Caps. B80V.
E12 22 pf. 10 1000 of. E8 1500 pf. to 47000 pf.—2p.
Polystyrgne E12 Series 83V. Horizontal Mntg.
10 YD'Y“!’ 820 pf.—3p. 1000 of. to 10.000 pf-—4p.
Miniature Po‘yonot 250V Vert, Mtg EB Series.

01 to -068—4p. 1- «5;7 15, L 33 47 109.
68 — 12p. 10 . |5 24p

hsalu {Polyester) Film 100V. Vertical Moummg.

-001, -0022. -0047—3p. -01. -022—4p. 04, -05.0-1—86p

Hiah Stabilitv Miniature Film Resistors 5%

W E24 Series 0.51R — |0MO (Except TM6) — 1p.
W E12 Series 1RO t0 10 1ip.
W E12 Series 10R to IOMO p.

-}W metal film E12 Series 10R 1MO. 5% -~ 2p. 1% - 3p.
1N4148—2p. 1N4002 N40O . TN40O7—7p.

BC107/8/9—12p. BC147/8/9. BC‘ 57/8/9, BF‘SS & 7—10p.

8 Pin ic’s. 741 Op. amp.—18p. 5§55 Timer—24p.
Dil Holders 8 pin—9p. 14 pin—12p. 16 pin—14p.

LED's. 3 & 5!1}!’\ Red—lOo Green & Yellow—14p.

Grommets for -13p. Grommets for 5mm-—2p.

20mm. Q.B. fuses -15, 25, 5, 1. 2. 3 & 5A—5p.
20mm. Anti Suvge 100mA to 5-0A—8p.
20mm. fuseholders PC.  or Chassl! Mtg. —8p.
Battery Snaps (palrs} PP3—6p. PP9—12p.

400mW Zener diodes E24 series 2V7 to 33V—8p.
Prices VAT Inclusive Post 15p. [Free over £5.00).
THEC.R.SUPPLY CO.
127, Chesterfield Rd., Sheffield SBORN.
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BIG BARGAIN BOX

Our Big Bargain Box contains over a thousand com-
ponents — resistors, capacitors, pots, switches.
dlodes, transistors, panels, bits and pieces, odds and
ends. All useful stuff — would cost many times the
price we are asking i bought separately. Approx.
weight 4ibs. ONLY £5.00 inc. post-you’re bound to
come back for anotherlll

ESP, 174c FOUNDRY LANE,
SOUTHAMPTON, SO1 3LS

Lots of surplus bargains on our latest list - send an SAE
for your copy now.

AUTO ELECTRONICS,
103 Coventry Street, Kidderminster.
Phone: (0562) 2179

Brand new components by return post or ring with
Access/Barclaycard number for same day despatch.
All manufacturers guaranteed new stock. All at most
competitive prices. Catalogue available only 50p. Al

prices inclusive of VAT.

WAV EBANDS

EDU CATIONAL

CAREERS IN MARINE ELECTRONICS. Courses commencing Sep-
tember and January. Further details, The Nautical College,
Fleetwood FY7 8JZ. Tel: 03917 79123,

MISCELLANEOUS

THE SCIENTIRIC WIRE COMPANY
PO Box 30, London, E4. 01-631 1568.
ENAMELLED COPPER WIRE

SWG 1lb 80z 4oz 202
810 34 3.30 1.90 1.00 0.80

35to0 39 3.52 2.10 1.15 0.85

40 to 43 4.87 2.65 2.05 1.46

44 to 47 8.37 532 3.19 2,50

48 to 49 15.96 9.58 6.38 3.69

SILVER PLATED COPPER WIRE
14 to 30 7.09 4.20 2.43 1.72
TINNED COPPER WIRE
14 to 30 3.97 24 1.39 0.94

Fluxcor Solder 575 3.16 1.73 0.96
Prices Include P&P, VAT. Orders under £2 add 20p.
SAE for list of copper and resistance Wire.
Dealer enquiries welcome,

TRADE ONLY. Surplus/liquidators components etc. Silly
prices. Lists: Bardwell Lid., 288 Abbeydale Road, Sheffield

S7 1FL.

BOOKS AND PUBLICATIONS

ANY PUBLISHEO, full-size service sheet by return £2 + Ls.a.e.
CTV/Music Centres £3. Repair data with all circuits, layouts
etc. Your named TV or video £8.50. Free 50p mag. all orders,

queries. TIS (PE), 76 Churches, Larkhall, Lanarkshire.

Selling or Buying

A Classified Advertisement could
solve your problem at very little cost.
Ring Linda on
01-261 5846
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insertions. | enclose Cheque/P.0. for £...

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS
Please insert the advertisement below in the next available issue of Practical Electronics for.

{Cheques and Posta! Orders should be crossed Lloyds Bank Ltd. and made payable to Practlcal Electronics)

NAME........
ADDRESS

Company reglstered in England. Reglstered No. 53626. Reglstered Offce ng s Reach Tower, Stamford Street, London SE1 9LS.

MISCELLANEQUS

PARAPHYSICAL JOURNAL (Russian Translations): Psychotronic
Generators, Kislianography, Gravity Lasers, Telekinesis,
Details SAE 4 x 9" PARALAB. Downton. Wilts.

GUITAR/PA/MUSIC AMPLIFIERS

100 watt superb Treble Bass Overdrive. 12 months
guarantee £55, 60 watt £49, 200 watt £76, 100 watt
Twin-Channel Sep., Treble Bass Per channel £67, 200
watt £89. Slaves 100 watt £40, 200 watt £60, 250 watt
£75, 500 watt £140. Speakers 100 watt 12in £25, 15in
£36, 100 watt Lead Combos castors unbeatabie
£112,100 watt Bass Combo, 15-in Relex CAB £125.
Send Cheque or P.O.
Williamson Amplification
62 Thorncliffe Avenue Dukinfield, Cheshire.
Tel: 061 308 2064

ALARM CONSTRUCTORS professional steel bellbox with 6 inch
1 2v bell plus anti-tamper switch, absolute bargain £16.75 plus
£2.25 P&P. Griffiths Alarms. 15 Windmill Gardens. Whixall.
Whitchurch, Salop.

BURGLAR ALARM EQUIPMENT. Ring Bradford (0274) 308920
for our catalogue orscall at our large showrooms opposite
Odsal Stadium.

CENTURION

ALARMS

We manufacture, you save £££'s
Send s.a.e. or phone for our Free list of
professional D.1.Y. Burglar Alarm Equip-
ment and accessories.
Discount up to 20% off list prices,
e.g. Control Equiprient from £15.98,
Decoy Bell Boxes from £5.95 inc.
TRADE ENQUIRIES WELCOME
‘D\ 0484-21000

or 0484 35527 (24 hr.ans.)
CENTURION ALARMS ((PE)
265 Wakefield Road, Huddersfield

EHDS 9BE. W. Yorkshire @

/

b

\

Access & Visa
Orders Welcomed

ttrcrimi i

FREQUENCY METERS
100MH,, 600MH_, and 1GH, Models
from £67

MAKE YOUR OWN PRINTED CIRCUITS
Etch Resist Transfers — Starter pack (S sheets, lines,
pads, |.C. pads) £2.20. Large range of single sheets in
stock at 45p per sheet.

Master Positive Transparencies from P.C. layouts in
| magazines by simple photographic process. 2 sheets
| negative paper, 2 sheets positive film (A4) £2.25.
IPhoto-resist spray {200 mi) £3.90 (p+p 65p). Draft-
ing Film (A4) 25p. Precision Grids (Ad) 65p.
22p stamp for lists and information. P&P 50p per order
[ except where indlcated

K.G. ELECTRONICS
OAK LODGE TANSLEY, DERBYSHIRE.

|

CLEARING LABORATORY: scopes, gencrators, P.S.U’s, bridges,
analysers, meters, recorders, eic. 0403-7623¢

| PRACTICAL ELECTRONICS P.C.B’
SEP B2 Corabo amp EP31 3

’ Waveform digitiscr EP935 '

OCT 82 Miri Chorus EP950

JAN 83 Audio Booster EPY93 £2.97
Dlglal Tacho EP1021-23-25 Set of 3 £5.90
| tal Tacho PSU EP1027 £2.86

For full tist amf:unent pcb’s send SAE. CWO P ease. Postage
add 35p postage and packing to completeorder. Europe 70p.
PROTO DESIGN
4 Dewnham Road, Ramsden Meat
Blllenmy, Essex CM11 wu Telephone ozsa 710722

Send to: Classified Department,

PRACTICAL ELECTRONICS

Classified Advertisement Dept, Room 2612,
King’'s Reach Towar, Stamford Street,

London SE1 9LS. Telephone 01-261 5846
Rata:

34p per word, minimum 12 words. Box No. 80p extra.

2/83

ULTRASONIC TRANSDUCERS, MINIATURE, 40KHz. £2.85 per pai:
+25p P& P.D Develop 8! Cholmeley Road,
Reading. Berks

P!

CABINET FITTINGS

Fretcloths, Coverings, Handles. Castors,
Flight Case Locks & Parts, Jacks, XLRs,
Bulgins, Reverb Trays, P & N mic Stands.
ASS Glassfibre Horns.

CELESTION POWER

Speakers.

Send
30p cheque;
P.O. for illustrated
catalogue: Adam Halil (PE Supplies),
Unit G, Carlton Court, Grainger Road,
Southend-on-Sea.

SITUATIONS VACANT

LEEDS CITY COUNCIL
DEPARTMENT OF EDUCATION

Engineering

assist with the development of special purpose instru
Leeds is an equal opportunity employer.

Calverle Street, Leeds LS1 3HE. Please enclose s.a.e.

Closing date: 14 days after appearance of advert.

Leeds Polytechnic — School of Mechanical & Production

SENIOR ELECTRONICS TECHNICIAN RrerL113/061/9

T3/4 £5,973—£7,545 (plus technicians’ qualification allowance)

An experienced electronics technician is required to service 8 wide range of experimental equipment and to

Application forms, quoting referenca number, from the Administrative Services Officer, Leeds Polytechnic

mentation and control systems.

ow COST PF! FESSIONAL TEST INSTRUNMENTS

ELGRA
Analoguz and
Digital

FREQUENCY METERS
ANALOGUE MULTIMETERS
DIGITAL MULTIMETERS
FUNCTION GENERATOR
OSCILLOSCOPES

POWER SUPPLIES

LOGIC PROBE

SCOPE PROBES

*
*
*
*
*
*
*
*

Multimeters

16 Models
from £18.75

Write or phone for illustrated

test instrument catalogue and price
list

Black Star Ltd

9A, Crown Street

St. tves, Huntingdon

Cambs. PE17 4EB

Tel: (0480) 62440 Teiex 32339

J
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ELECTRONIC
PIANOS
SPECIALISTS SINCE 1972

Clef Pianos adopt the most advanced
form of Touch Sensitive action which
simulates piano Key inertia using a
patented clectronic technique.

Design — Allan Bradford
Published in P.E.

THE COMPACT MUSIC SYNTHESIZER | cOMPLETE

“THE comeuren BAND-BOX™

(As Published in conjunction with “Practical Electronics™)

KIT

£235

74 OCTAVE £320
DOMESTlc MODEL MANFD. MASTER RHYTHM ALSD REQUIRED
COMPONENT KIT £266 A tevolution m ths feld of Camputer Music Generation!
CRSLETE BIT has S0t OIS TS NS INGERS " RECORDING - P
RACTICE
- MANUFACTURED £635 COMPLETE * 2§ OCTAVES LIVE PERFORMANCE ~COMPOSITION e
AMDEK Kits Two Domestic Models are avaflable 1T » ITCH TING I N ! . . .
Distorti 32 including the 88-note full-size version. K SWITCH ROU 2 OSCILLATORS 'Il;hc BANDB3OX pm\sdes aE'!‘Elec:’rorilc Backing Tm‘) conslsllr"slﬂef
T ART Four intermixable Voice Controls ma rums. Bass. and a ord Instrument {one o
Compressor £36 | be used to _oblai‘;! a Iwide variation oyf £129.00 * THUMBWHEEL 4 2 SUB'OETA_VE Waveform/Envelope binations), WI:‘ pacity to store over
i 26 | Boin Soi ina“Susin Bedle are ine STRING ROTOR-CHORUS | diicven Chrorde. Lamg. advanced Mietoprocessor (schmlogy
o an stai als a X g
LLAgAmp, 36 corporated in lheu Des"ign and inlerr‘\al ENSEMBLE Comprehensive  two  speed | Playback of 50-100 Scores can be exccuted in any Key and at chosen
MF"""""“ £36 | Effccrs are provided in the form of A organ rotor simulator plus a | Tempo. Complete Music Pad is electronically Indexed and stored on
Flanger £63 | Tremoto. Honky-Chorus. and (As Published in conjunction three phase chorus generator, secondary battery back-up. Facility exists for composition of Intro,
Chorus £541 | Phase/Flanger. ) with *Practical Elecironics’) COMPONENT KIT £98.00 Repeat Chorus. and Coﬂa sections fncluding Multiple Score Se
St, Mixer £90 | A power amplifier integrates into the | A very popular Keyboard quences. Sockets are provided for Volume Pedal and l"",oolsw'l}ch plus
. Piano top which may be removed from ] f scparate and mixed instrument Qutputs. Total size 19 x 11" x 44
Graphic £ the Base for easy transportation Synthesizer Kit. for Group or KEYBOARDS incorporating Master Rhythm
Delay £130 - . Home use. with a four octave Our Square Front Keyboards
:e}:;:;'sslon ﬁ; SIX OCTAVE corpass and split Keyboard 88 NOTE [A-C} £62.67 THE Programmable DRUM MACHINE
m SCPIY, 3 NOTE (F-F) €51.75 ; ith P
by ROLAND DOMESTIC MODEL COMPONENT KIT 7"“ DTCEY(A’V[)IM.ST [.G“Y(#Alg:(bluhed in conjunction with *Practical Elﬂ'lranfcs)
COMPONENT KIT £234 €197.50 FOUR DCTAVE £31.62 PROGRAMMING
\— S - |
c COMPLETE Q'.Y IJ_SB' rcANk“zt:) J Since 1972 Clef Products have consistently produced leading designs gm?gzs‘/‘w“
Kompop:nl s inchy Cyponi in the field of Electronic Musical Instruments, many of which have | nweive
ey-switch hardware. and all electronic been published in cigll bt - With musical quality of | \WSTRUMENTS
:_:cmponcnls andymaygbelpucchetediin aramount importance, new lechniques have been evolvc% and the | cenyENCE
cm" slr_gesKarl‘ "? ",:"’ ool Cabi rales( musically valid technology has been incorporated into projects OPERATION.
wio"“p ‘h" S ",’"d;' m’;‘?""h 2 '"ﬂsf which have been successfully completed by constructors over a wide | coMptETE KIT
D:ns '!r::;iiclcbolshalr"o nt A' ca?."'ﬁ" range of technical capability. Back uwp TELEPHONE advice is | ¢
and Soenicor Jets wer Ampiifier | 532K bie 10 all our customers. 'All instrumcnts are on show. ‘ MANFD. £119.00
The Six Octave Stage Piano has the | PRICES INCLUDE VAT, UK CARRIAGE & INSURANCE
same range of Voices and Effects and is | (CARRIAGE EXTRA ON MFD PIANOS). Please send S.A.E. for | The Clef Master Rhythm is capable of storing 24 selectable thythmic
designed for usc with an External | our compleie lists, or use our telephone VISA/ACCESS service. | drum patterns. invented. modilrl‘ed. and entered by the Operator on to
Amplificr and Speaker. Competitive quotations can be given for EXPORT orders — in | Eight [nstrumentation tracks. A three position Instrumentation con
Austraiia please coniact JAYCAR in Sydney. trol expands the number of instruments available to twelve. grouped
Slx OCTAVE VISIT OUR SHOWROOM. into sounds typical of playing with Drumsticks, Brushes. or Latin
sTAGE MODEI. American Bongos an(lll Claves. oo >
uence operation allows two rhythm sections to be coupled with
CLEF PRODUCTS (ELECTRONICS) the sécond (B) section appearing a¥ four, cight or sixteen Bar repet
COMPONENT KIT £234 LIMITED tion. All drums can be adjusted for level and resonance on internals

COMPLETE KIT £383

MANUFACTURED €580
Piease allow 7 days for normal despatch

{Dept. P.E.} 44A Bramhail Lane South, Bramhail,
Stockport, Cheshire SK7 1AH  061-439-3297

controls to suit individual taste. thus producing good musical sounds,
in a battery driven unit 84 x 5" x 24~
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The firm for Speakers

\

Bigger and Better
the colourful Wilmsiow Audio brochure
—the definitive loudspeaker catalogue!

Everything for the speaker constructor — kits, drive units,
components for HiFi and PA.

50 DIY HiFi speaker designs including the exciting new
dB Total Concept speaker kits, the Kef Constructor range,
Wharfedale Speakercraft, etc.

Flatpack cabinet kits for Kef, Wharfedale and many others.

* Lowest prices — Largest stocks %
* Expert staff — Sound advice %
* Choose your DIY HiFi Speakers in the comfort of our
two listening lounges
(Customer operated demonstration facilities)
* Ample parking %

Send £1.50 for catalogue
fcheque, M.O. or stamps — or phone with your credit card number)

* Access —~ Visa — American Express accepted %
also HiFi Markets Budget Card.

" iy

0625 529599
The firm for Speakers

35/39 Church Street, Wilmslow, Cheshire SK9 1AS

EN

Lightning service on telephoned credit card orders!
Please allow 7 days for delivery

¥ AT UNBEATABLE PRICES!

SEND SAE OR PHONE NOW FOR YOUR COPY

THIEFCHECK BURGLAR A&
ALARM D--Y SYSTEM Frcrcneck DIST%IABlgTOR

OUR GREAT NEW ILLUSTRATED CATALOGUE IS

PACKED WITH INFORMATION ON SUPERB QUALITY,
PROFESSIONAL BURGLAR ALARM EQUIPMENT

Jasciavcaso
VIsA

A.D. ELECTRONICS
DEPT. PE

217 WARBECK MOOR
AINTREE LIVERPOOL
L9 0HU/051 523 8440

Access/Barclaycard
weicome or
cheque/PO to:—

STORAGE CABINETS

Steel cabinets,

12" wide x 51" deep x 22" high
finished blue with clear
plastic drawers.

66 THE STREET, CROWMARSH, WALLINGFORD

Available units:—
Type Orawers
2260..... .. B0 X A
2248 ... .48 x B
2224 24xC
Type Drawers
2216 .16 x D
2208.....cciciiiiiiiiins 8 xE
2236
30x A 4xD,2xE
each
ONLY cabinet
{inc. p&p
£19.90 and VAT)

MILLHILL SUPPLIES

OXON. OX10 8ES. Tel. 0491 38653
Delivery within 7 days.
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* % BIG NEWS * % % * & BIG NEWS *x % —¢

EMOS HAS ARRIVED

A Brand new company with vast stocks of
components, a computerised operation, and very competitive

prices, all combiningtogive anefficient service.

T

= —
LARGE ELECTROLYTICS: SMALL ALUMINIUM ELECTROLYTICS: MIXED BAGS
1. Computer Grade . d ?
2. Made by Sorague of General Electric Ar".' Lovuh . R:dlll lvud: B Lists available
3. ideal for power supphes g . Lo 100 Ceramic capacitors £200
4. Followng values avalable: 1000 63 15 470 16 15p 30 Axiat electrolytics £2.50
185.000 @ 15 22 10 05 1000 2% 25 30 Radhal electrolytics £2.50
3000008 7V 100 10 05 220 40 2% 15 Plastic capacitors £1.50
120,000 @ 15¥ 22 18 0Sp 470 40 250 20 Transislars - plasiic £1.50
100,000 @ 30V 470 16 15p 47 S0 10p
71.000 @ 40V a1 25 05p 7 8 05p Only brand new snd usstul values Included
60.000 @ 40V 330 25 15p 100 63 15p
9.000 @ SOV 680 25 25 220 63  20p

each

§. Prces - tantastic value at only £2.50

TRANSISTORS

VOLTAGE
REGULATORS -+ 5V 1A 10220 a0p AC 107 3tp BF 115 29p IN3705 10p
*5v 154 103 1a0p AC126 1ty BF134  13p N3904  15p  emiem
5V W T0330 by AC188  27p BF197  13p  2N4OE)  10p
v 154 103 190p ACY1]  6up 8F198  13p INSIT2 15
6V 054 10220 5p ACY19 8% BF193  15p WN5179 30p
2y 054 10220 5p
v 154 103 1400 quihe BC 143 ? BFRAD 20
W w0 40p Biss 12 4
12v 154 103 190p acin 19 BFX 29 25p
+15v 14 10220 40p BC 173 W
15v 14 T0220 40p BC 212 9 BFYS0  60p
24y 1A T0220 10p BC 212U 3
BC2IA 9 N6 15
P.S.U. COMPONENTS  2N4347 (120V] 150p BC23? 12 NN 20p
2NE258 (250w) 180p BCI0B  13p N3 20p
400mW Zeners 5p BC327 13 N222A  20p
I74] 0p BC337 13 2N2369A  15p
IN30S5 5p BCSS8  Wp M3702 10p
— " 4 — o
TMS2516JL 8 = 2048 EPROM £14.90
TMSACI0UL 4096 RAM £1.00 BENCH POWER SUPPLY
?
mgzg?scm RAM :a?g S;'e tn_nsal‘ugclelcmnal‘amch n February ‘82
8255F) A £1.90 P
2N3055 £0.35 Avadable in kit form or budt up
Stepping Molors - Oetails oo request Pricas linc VAT popl
1M.C. 28V £8.20 sach Kit Built
SANYO 6V 34 £9.80 sach 14400 7200
—— = O
CMOS ram 7418
4000 10p | 4051 41p 4543 99 Aoy 7400 10p 7482 55p LS00 9 L85 6p
4001 Op | 4052 4Sp |4555 A% o 1401 9 7483 62p 1501 9 1S90 20p
4002 10p | 4053 45p |4ss6 49 7402 9 7485 69p 1502 9 1593 21p
4006 35p | 4054 106p | 4566 99 7403 10s 7486 26p 1503 20p 1595 85p
4007 12p | 4055123p | 4584 56p 7404 135 7488 140p 1504 21p 18107 40p
4008 29p | 4056 93p | 4585 92p 7405 13p 7¢90 17 1505 1p 15108 7

Dept 1B, High March, Daventry, Northants NN11 4HQ
Tel: 03272 5523 Telex: 311245 GRENELG.

Please allow 21 days for delivery

Please add 50p per order postage and packing plus
15% VATontotal . No VAT on overseas orders,
postage at cost. Cheques and postal orders made
payable to Emos Limited. Send LargeS.A.E. for
comprehensive catalogue.
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Tecuxomatic Lo

01-452 1500 01-450 6597

1.0. CONNECTORS D-CONNECTORS DIL RIBBON
{Speedblock Typa) 9way 15 way 25 way37 wey | HEADER PLUGS |CABLE (Grey)
Ider 95 M‘;;'E 1 RS 232 Connectors | 10way  50p
No. ot Header Recep- Edge ?\DdIBZHSOF ;JOF z:g" ggg" Available 14 way 60p
“One of the neatest, most comprehensive and most useful of these car o P;‘ao '?!"0 gg'(']'t ngle pFE "E Pl =29p 'rnsmljlncl;nc ;gwav :gn
computers that we have yet come across . . .” P P P MAL older way p
P have vet ¢ 2 Bractieal Midiarit 20 145p 125p 240p [Soider 110p 160p 210p 350 tpe type [26way 120p
g " - 26 175p 153p 300p|Angled175p 240p 275p 500p |14pin 40p 120p [34way 1B0p
* Economy - save petrol by improving your driving technique and 34 200p 160p 380p |Hood 100p 100p 100p 130p |16pin 50p 140p {40way 210p
improving the tuning of your car. 40 220p 193p 550p | 36 way Centronix Type Conn. £5.50( 24 pin 100p 200p |50way  330p
* Performance - dynamic checks on timing to improve performance 50 25y 200p"600p ] 25umy EEETYp#Conn E5I50 |40 in 209% 2299 Gaway _ 374y
- gnd e?°"°mvétect e g g JUMPER EURO EDGE
i aneatie Lo R SPRSIIN D NERhEw, SRR B B LEADS CONNECTORS CONNECTORS
3 & 24" Ribbon Cable with headers {)ndirect Edge Conn.) 01" 0.156"
* Attractive, easy to'ﬁt, easy to operate — comes complete with all 149in V6pin 24pin 40pin | DINSTD Plug Skt | 2x18way 140p
parts needed. Full instructions provided. Tend 145p 165p 240p 380p | 4161721 way 180p 180p | 2x22way200p 250p

2ends 210p 230p 245p 540p | 41617 31 way 200p 200p | 2%23way 200p
24" Ribbon Cable with sockets 416122x32way 290p 330p | 2x25way 2250 300p
20pin 26pin 34 pin 40pin | Angled 2x32way 325p 400p | 1x43way 260p -

* Imperial or metric read outs.
The PE car computer has been specifically designed as an Integral part

of your car dashboard. Using highly accurate speed and petrol flow Tend 185p 210p 270p 300p | 416123x32way 250p 400p | 2x43way 3959 —
sensors it allows you to improve the fuel efficiency of your car by 2ends 290p 385p 490p 540p | Angled Ix32 way 400p | 2x50 way —_
providing information on fuel consumption and tuning. 24" Ribbon Cable with D Conn. 2x32wayIDCa+c 1x77 vaay 700p

In all over 30 functions including instant and average miles per gallon 25 way Male 500p Female 550p. {for 2 32 way specity a+ b or a+c) | S100 Conn

{or litres per 100 kilometres), estimated time to arrival, fuel needed to

complete a journey, speed needed to meet an arrival time, acceleration * SPEC|AL OFFER *

tests, standing quarter miles and many more. 1-24 25-99 1-24

PE car computer: £88.50 2114L-450 80p 75p 2732 375p

Complete kit of parts: £78.50 4164-2 450p 430p 4116-200 80p

QP OUYs £2.75 2716(+5V)  250p = 225p 6116-150  375p

All prices include VAT. Allow £1 post & package. Goods by return. 2532 350p 335p 6522 310p

Send S.A.E. for list of separately available parts.
OFFICIAL BQ@ DEALER

- BBC Model B £399 including VAT. {(Carr. £8)
Model A to B upgrade kit £49.50
P' MAC SYSTE Ms LTD Installation charge £15.
20 Bloomfield Road, Moseley, Birmingham B13 9BY. Individual upgrades and all mating connectors available.
Tel: 021-449 0384

BBC DISC DRIVES

Disc Interface Kit £70.
Installation £20.

PARNDON ELECTRONICS LTD. i i
Dept. No. 21 44 Paddock Mead. Harlow. Essex. CM18 7RR. Tel: 0279 32700 Bs%gg%za?réifv;%);ggns
RESISTORS: '/« Watt Carbon Fitm £24 range £ 5%o tolerance. High quality resistors
ma;]e ulnder ;l;i:dlly controlled conditions by ic machines. Bandollered BBC COMPATIBLE DRIVES
olour ¢ .
::’; -(;:0 per hundred mixed. (Min 10 per value} & Slﬂg|9 100K £190 200K £255 400K £345
£8:50 per thousand mixed. (Min 50 per value) - Dual 200K £360 400K f£480 800K £610

Cable for Single Drive £8. Dual Drive £12.

Speclal stock pack 60 vatues. 10 off each 25-9,/ -
{Carr. Single Drive £6, Dual Drive £8.)

DIODES: iNa148 3p each. Min order quantity - 15 item

£1-60 per hundred Diskettes: 40 track SS £15, 80 track SS £24.
- 80 track DS £32.
DIL SWITCHES: Gold plated contact In fully sealed base - solve those -y (Price for 10 carr. Ez)
programming problems - " @ ‘f’
4 Way 86p each. 6 Way £1-00 each. 8 Way £1-20 each 11 VIEW 16K WORD PROCESSOR ROM £52

DIL SOCKETS: High quality. low profile sockets. Teletext Recgiver £195.65 + £2 p&p
8pin— 10p. 14 pin - 11p. 16 pin - 12p. 18 pin - 19p. 20 pin - 21p. Prestel Receiver £90.00 + £2 p&p
22 pin - 23p. 24 pin - 25p. 28 pin — 27p. 40 pin - 42p. 2nd Processor + 64K RAM £195 + £2 p&p
ALL PRICES INCLUDE V.A.T. & POST & PACKING — NO EXTRAS Phone to confirm delivery details.
\_ MIN.ORDER - UK £1 00. OVERSEAS €5 _ CASH WITH ORDER PLEASE )
ame Day Oespatc!
PRINTERS

BEAT THE BURGLAR WITH RISCOMP MODULES!

Build a Comprehensive Alarm System very casi;y & very cheaply
INTRUDER ALARM CONTROL UNIT CA 1250

As featured in PRACTICAL ELECTRONICS Oct. 1982
This module used with magnetic switches, ultrasonic alarm
modules, or infra-red units provides effective protection at a
fraction of the normal cost! Easy

installation using comprehensive data sheat.

EXTRAS 3 position keyswitch with 2 keys £3.43.
Magnetic switch {with magnet) £1.17. Weatherproof 5
hom speaker £4.95.

@ Built-in electronic siren drives 2 loud speakers
@ Stabilised output voltage @ Provides exit and
entrance delays togethes with fixed alarm time . »
@ 2 opersting modes - full alarm/anti-tamper & pasnn: facility P characters. £185 + £6 carr.

@ Battery back-up with trickle charging facility @ Screw connections 50 <

for ease of installation @ Operates with magnetic switches, u/ in kit form OLIVETTI SPARK-JET PRINTER
sonic or IR, units @ Separate relay contacts £16.95 plus VAT. 50 Lines/min or 83 cps, 1K buffer, full graphics

for switching external loads @ Test loop facility 96ASCII Characters, 7 x 7 dot matrix

BUILT & ) ULTRASONIC ALARM MODULE US4012 £365 + £8 carr.
™ BB This module contains both ultrasonic transmitter and As recommended by ACORN.
¥ receiver plus false alarm suppression circuftry. Range
adjustable 5-25ft. Ideal with CA 1250 or with independent ACORN ATOMS ALSO AVAILABLE IN STOCK.

power and siren modules (available extra). \ SEND FOR OUR BBC/ATOM LIST.

NEC PC 8023 BE

80 col 100 cps dot matnix printer. Bi-directional. Logic seeking, 2K buffer,

BUILT & Forward and Reverse line feed. Hi Res & Block Graphics, Proportional Spacing,

TESTED International and Greek character sets, Auto underline, Friction/tractor selectable.
£300 + £8 cam.

EPSON MX80 F/T3 and EPSON MX100 F/T3
Dot matrix printers. Bi-directional, Logic Seeking, Auto Underline, Bit Image
Printing, Super & Sub-scripts, 80 col. 8 cps £325 + £8 carr. 136 col. 100 cps
£430 + £10 carr.

SEIKOSHA GP100A

80 col. 30 cps dot matrix printer. High Res Graphics — Sid & double with

Add VAT & 50p P&P ali orders.  Tel. (084 44) 6326

RISCOMP LTD, 21 Duke St., Princes Risborough, Bucks. m
i~

Published approximately on the 15th of cach month by IPC Magazines Ltd.. Westover House, West Quay Road. Poole. Dorset BH15 1JG. Printed in England by Chapel River Press. Andover, Hants. Soic Agents for
Australia and New Zealand — Gordon & Gotch (Afsia) Lid.; South Africa — Central News Agency Ltd.

Subscriptions. INLAND and OVERSEAS £13-00 payable to IPC Services. Oakfleld House, Perrymount Road. Haywards Heath. Sussex.

Practical Elecironics is sold subject 1o the following conditions, namely, that it shall not, without the written consent of the Publishers first given;be lent, resold. hired out or otherwise disposed of by way of Trade at more

than the recommended selling price shown on the cover. and that it shall not be lent, resold or hired out or otherwise disposed of in a di or in any unauthorised cover by way of Trade, or affixed 1o or as
part of any publication or adveértising. lilerary or pictorial matter whatsoever




415373 55
7405374
7415375 74C164 100p
{7aL5377 74C173 48p
7405378 74C174 90p
733393 G192 115
7415 74€ 192 115p
7415395 74193 115p TMS9980  £20
7415399 74C 194 120p z8 £2
7415445 100p (74C 195 100p| 4086
7415640 100p|74C221 150p| 4089
74U5641 100p}74C244 160p 4093
74L5642 100p(74C245180p(4094 90p | CA3162E 450p [NE5534A
7415643 100p|74C373160p(4095 75p|CA3189E  300p [PLLO2A
100p{74C374 160p|4096  70p | CA3240E 110p RC4136
100p[74C902 _70P|4037 290p | CA3280G 200p [RC4151
100p 4098 90p | DAC1408 8 200p |RC4558
:ggg 4099 100p HAlagg ;ggp 668
40102 150p { HA13 p 1550240
300p}74C925550P| 40103 180p [ICL7106  700p [SAD1024A
300p]74C928 550p| 40105 120p | ICL7660 £2 |SFF96364
| R 40106 a0p|ICLBO3S  300p (51490
4000 109 100p 1 p|SN764
o 10p |4 §75p|LC7130  350p |SP8515 14.766MH:2
""" ggp LC7137 270p Y:71gg ;2 ggmsi
P | LF34 150p |TA72 .
e’ s R iy e
5 P P
7459 :2: 14238 Joellase 35p | LF356P 95p |12 » 19-98amHz
7453 15p [ 74154 35p | LF357 110p [TBAG2 1AX1275p 4 690MH1
7452 15p [ 741548 130p|LM10C 325p |TBAG4 18X 1300p 27.'45MH, 180
46 15p | 74155 45p|LM3071A  25p [TBABOO 80p| 0854 2rgrasuizg200p
747 30p | 741 45p| M3 10 120p |TBEAB10 00p ( 2572 S 1"59
747 25p | 741 48p | Mm311 70p |TBAB20 55<5MH1 AOOF
47 25p (741574 110piLM318 150p |TBA9 IIGMHI 300p
747 15p | 7al 11%(LM319  215p TBAS 145.80MH; 2508
74 b 16 55p|LM324 30p |TC9 o L
7476 25: "4L533 17 260p{LM3352 140p |TCA210
4B3A  38p|74LSB5 25p(4518  40p| LM3 3¢ S0p |TCA220
485 60, aLS86 48p| 452 50p | LM34§ 65p [TCA94(
186 185 (74159 40p|4521 90p| M358  60p[TDA1004A
89 170p | 74033 45p|4522 120p|LM 175p|TDA 1008
90 B et 26 75
749 20p | 741593 P p
431 35p |74l
4924 25p 741596
493 24p | 74LS1
494 35p | 7415109
7435A  35p [74L5112
496  35p | 7415113
74 90p | 74
74 80p | 74 Bouee ]
o 2Zpy 73 |~902% ©
74109 25p|74L5)
a 3 ; 60, 3
M 275p| 4560 120p 18p A
110p|4566 160p 70p |UA224
40p | 4 38 250p 35p
40p |- 170p 300p
40p| ¢ Op 300p 06
40p| 4583 90p| M1886  700p |ZNA134
40p 4584 36p| M1889  350p|ZNA234
105p(4585  7Sp!im 200p |ZN414
50p (40014 40p|(M3302 75p [ZN419
b e e
50 7 45p|LM3909 P [
24p[40163 60p|M3311  125p |ZN42TE SOCKETS BY TEXAS
P 74 S0p|LM3914  200p |ZN428E 6p 24 24p
45p (40175 50p|LM39|5 200p |ZN 1034
60p 40193 60p|LM3916 5 N1040E 6 .
S iy g lavez ol |
: STIC s Op | 7N4871  50p | S LLINED
\ AD161/2 3N2160 2959 | ING 278 | e %3
50p |74LS163A 7905 3C107/8 2N2219A 25p [ 2NS089  27p A 9: | :
36p |74L5164 40p| 1 BC1088 2N2222A 25p [2NB172  18p 20K
74LS165A 50p 2N2369A 17p |2N5191  70p 1oh | 400w 9p
74L5166A 60p 2N2484  25p |2N5194  7Sp A e 15p
7405168 85p|24av 1A p 2N2646  40p | 2N5245  40p Pt 7% =
74LS169 85p| 5V 100mA 78105 30p 2N2904/5 25p | 2N5296  65p | Na14g 4
74LS170 70p| 12V 100mA 78L12 30p 2N2906A 25p | 2N5401 50 | 1Naoo 5p
A e ey 501t Voot | o = | EHE
7 OTH JULATORS 2N2926 P | 2N5 () /7 Tp
74L5175 LM309K 1A \ IN3053  28p |2N5460  GOp | p ’
7418181 M7k oY 3268 ToHOSKC So0n 2N3053  56p (2nBags 36p | INZAOL3 198 | 3a400v e0p
RIS dem) WIS asa 2000 TaNGTaC suiecs 4S8 |aNsire eoop B | na e
AL LM323K 3A 5V 2N3553  240p | 2N6052 3000 [ | BR300V 780
;:tg:ggA LM/23 15UmA Adj 37p 79HGKC gmggggd 232;1 gxgcl)gg 3%:9 “ncnrlgf:“ RS 85:
TL494 400p TL497 3 P p
74151954 78540 300p LIM305H 2508 2N3702/3 10p |2N6247 130p | 14 50V 199 | 12A So0v19gh
Jals196 OETD LT S 2N3704/5 10p [2N6254 130p [ 1A 100V 200 | |oA toovi300
P
‘;g: ;:tg;g{ p|2N5777 45p ORP12120p ORP61 1209 g:g;g:ﬂ! :;V %g(enz??’ 123“ 1A 400V 25p 128000 130p
| 577 9 ‘ 2800
7415240 §5p|OCP71 180p ORPE0120p TiL78  S5p 5N3773  300p | 23C1306 150p | JA600V 30p

115p (7415241
40p | 7415242
90p {74L5243
90p (7415244
470p | 7415245

5" 4053

MCT26

LQ74

MAN3640 175p
MAN4640 200p

OPTD-ISOLATORS
¥ P
100p
MCS$2400 190p
240p

0
UDN6118
UDNG184

BFR39
BFR40/1

MPSU45

2SC1307 150p
TiP54 1 7
TIP120/22
TiP142

TIP147

2A 50V
2A 100V
2A 400V
3A 200V
3A 600V

30p
35p
45p
60p
72p

NOW AVAILABLE

40594
40595
40673
40871

100p

74285 160p|74L5299 180p]/ 50p 300p | LM 13600 c

74290  75p[74.5323 160p 80p (10524 =

74293 80p |74L5324 150p 20p |3055

74298 100p |74L5348 90p 60p 2058 1802CE

74365A 30p | 7418352 vup |7 50p (4059 2650A

7a366A 30p 7415353 60p 7 45p 12060 6502

74367A p|

74368A 30p 120p 2083 AM25L8252 1

74376  100p C 70p |4 AM26LS31

74390 75p 74C157 150p AM26LS32 1.5MHz
74393 90p |74L5367A 30p 1.8432MHz
74490 95p |74LS368A 30p 2.00MHz

! 95p | 1A 50V 70p
250p 0.2 2N3903/4 16p | 25€2078 200p | 44 10OV 12400V 90
a5 TIL220 Red 2N3905/6 16p aNi28  120p [ AA400V100e | 10400V 130m
45p TIL32 55p TIL222 Gr 2N4037 65p ' 3N140  120p 64 100V100p 8A 600V 140p

45p TIL209 Red 10p  TIL228 Yel 2N4123/4 27p [3N141  110p 6A 400V 120p 12A 400V 160p

45p 211 Gr 12p Rectangular 2N4125/6 27p ' 3N201 110p 104 400V 200p 16A 100V 180p

:gp ':5}%;* :gp D 2N4401/3 25p [3N204  120p | ;54 400v400p | 16A 400V 180p

Gl T ed 18p €106D 45p

208 5 40290

40361,2 75 MCRIOT  36p

s TSN OUR NEW sqigs’ sty | avacas vete

40409 100 p

guroa  140p COMPREHENSIVE | 3370 100p | 2N5060 30p

FND35? 9",20: CATALOGUE IS 4041 2N5064  35p

PLEASE ADD 40p p&p & 15% VAT
{Export: no VAT, p&p at Cost)

Orders from Government Depts. & Colleges etc. welcome.

TecunomaTic Lp

MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 1IED

SHOPS AT: 17 BURNLEY ROAD, LONDON NW10
(Tel: 01-452 1500, 01-450 6597. Telex: 922800)-
305 EDGWARE ROAD, LONDON W2

Detailed Price List on request.
Stock items are normally by return of post




Nearly 400 pages of all the most useful
components and a whole big new section
devoted to home computers and personal
software. As always the catalogue keeps you
up-to-date with the latest technology — even
our ordinary miniature resistors are now
superb quality 1% tolerance metal film, yet
they're still only 2p each. As well as our usual
quality products at low prices, now we're
offering quantity discounts too. So pick up a
copy of our catalogue now — it's the biggest
and the best!

Post this coupon now for your copy of our 1983 |
catalogue, price £1.25 + 25p p&p. If you live outside the
UK send £1.90 or 10 International Reply Coupons.

r.
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THE NEW
MAPLIN
CATALOGUE
FOR 1983

BRINGS YOU

RIGHT UP-
TO-DATE IN
ELECTRONICS
& COMPUTING

MBE
PRICE £1 5 1982

Send now for an
application form — then buy
it with MAPCARD.
MAPCARD gives you real
spending power — up to
24 times your monthly
payments, instantly.

M SmiTy

Expiry 0,
b one noy

NAPLIN

ELECTRDNIC SUPPLIES LTD

P.O. Box 3, Rayleigh, Essex SS6 8LR.

Telephone: Southend (0702) 552911/554155
Shops_at:

159-161 King Street, Hammersmith, London W6 Tel: (O1) 748 0926
Lynton Square, Perry Barr, Birmingham. Telephone: (021) 356 7292

284 London Road, Westcliff-on-Sea, Essex. Tel: (0702) 554000
All shops closed Mondays

-




